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Introduction

2RI offers sk& K% FPGAs in packages that are designed for the devices' maximum
number of user's I/O pins. This document describes the (&% 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: ${& %% Package Options

Package Pitch | Size Ti35 Ti60 Ti90 | Ti120 | Ti180 | Ti240 | Ti375 | Ti550 | Ti750 | Ti1000
(mm) | (mm)
64-ball WLCSP 0.4 3.5x34 v
100-ball FBGA 0.5 5.5x5.5 v v
225-ball FBGA 0.65 | 10x10 v v v v v
361-ball FBGA 0.65 | 13x13 v v v
400-ball FBGA 0.8 16x16 v v v
484-ball FBGA 0.65 15x15 v v v v Vv
484-ball FBGA 0.8 18x18 v v v
529-ball FBGA 0.8 19x19 v v v
625-ball FBGA 0.65 | 17x17 v v v v
784-ball FBGA 0.8 23x23 v v v v v
1,156-ball FBGA 1.0 35x35 v v v

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

Device Pinout File

Z R provides pinout files for ${&&%! FPGAs. For each device/package combination,
these files contain the pin name, I/O bank number for each pin, configuration function,
and pin location.

www.elitestek.com 3



Pinout Description
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The following tables describe the pinouts for power, ground, configuration, and

interfaces.

Table 2: Power and Ground Pinouts

xx indicates the bank location.

Function Description

VCC Core power supply.

VCCA xx PLL analog power supply.

VCCAUX 1.8 V auxiliary power supply.

VCCIO33 xx HVIO bank power supply.

VCCIOxx HSIO bank power supply.

VCCIOxx_yy zz Power for HSIO banks that are shorted together. xx, yy, and zz are the bank locations. For
example:
VCCIO1B_1C shorts banks 1B and 1C

VQPS 1.8 V supply for security fuse.

GND Ground.

www.elitestek.com
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Table 3: GPIO Pinouts

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

Function Direction Description
GPIOx_n 1/0 HVIO for user function. User 1/O pins are single-ended.
GPIOx_n_yyyy I/0 HVIO or multi-function pin.
GPIOx N n I/0 HSIO transmitter, receiver, or both.
GPIOX P_n
GPIOx_N_n_yyyy 1/0 HSIO transmitter, receiver, both, or multi-function.

GPIOx_P_n_yyyy

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

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

* REF_RES_2A and REF_RES 4A pins must be connected

° REF_RES_2A, REF RES 2C, REF_RES 4A, and REF_RES 4C pins must
be connected

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

* REF_RES_3A pin, if internal oscillator is used.
* REF_RES 3A pin, if blowing of fuses for FPGA security is required.

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

applicable.
Table 4: Alternate Function Pinouts
n is the number.
Function Direction Description
CLKn Input Single ended input for global clock and control network resource. The number

of inputs is package dependent.

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

PLLINn Input PLL reference clock resource. The number of reference clock resources is
package dependent.
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Table 5: Dedicated Configuration Pins

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

Pins Direction Description Use External
Weak Pull-
Up During
Configuration
CDONE I/0 Configuration done status pin. CDONE is an open drain output; connect v
it to an external pull-up resistor to VCCIO. When CDONE = 1, the
configuration is complete. If you hold CDONE low, the device will not
enter user mode.
CRESET_N Input Initiates FPGA re-configuration (active low). Pulse CRESET_N low for v
a duration of teset n before asserting 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 v
the TAP input pins (TMS and TDI). The falling edge clocks out signals
through the TAP TDO pin.
T™S Input JTAG test mode select input (TMS). The 1/0 sequence on this input v
controls the test logic operation . The signal value typically changes on
the falling edge of TCK. TMS is typically a weak pull-up; when it is not
driven by an external source, the test logic perceives a logic 1.
TDI Input JTAG test data input (TDI). Data applied at this serial input is fed into v/
the instruction register or into a test data register depending on the
sequence previously applied at TMS. Typically, the signal applied at TDI
changes state following the falling edge of TCK while the registers shift
in the value received on the rising edge. Like TMS, TDI is typically a 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 v/

from the instruction register or from a test data register depending on
the sequence previously applied at TMS. During shifting, data applied
at TDI appears at TDO after a number of cycles of TCK determined by
the length of the register included in the serial path. 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).

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

www.elitestek.com
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Table 6: Dual-Purpose Configuration Pins

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

Pins Direction Description Use External Weak
Pull-Up During
Configuration

CBSEL[1:0] Input | Optional multi-image selection input (if external multi-image S
configuration mode is enabled).

CCK 1/0 Passive SPI input configuration clock or active SPI output Optional(3)
configuration clock.

CDIn I/0 n is a number from 0 to 31 depending on the SPI configuration. Optional®
0: Passive serial data input or active serial output.

1: Passive serial data output or active serial input.

n: Parallel 1/0.

In multi-bit daisy chain connection, the CDIn (31:0) connects to the
data bus in parallel.

Csl Input | Chip select. v
0: The FPGA is not selected or enabled and will not be configured.

1: Selects the FPGA for configuration (SPI and JTAGY configuration).

CSO Output | Chip select output. Selects the next device for cascading N/A
configuration. ©)

NSTATUS Output | Indicates a configuration error. When the FPGA drives this pin low, N/A
it indicates an ID mismatch, the bitstream CRC check has failed, or
remote update has failed.

SSL_N Input | Active-low configuration mode select. The FPGA senses the value of Optional®
SSL_N when it comes out of reset (pulse CRESET N low to high).

0: Passive mode
1: Active mode

In active configuration mode, SSL_N serves as a chip select to the
flash device 1 (CDIO - CDI3).

SSU N Output | In active configuration mode (dual quad mode), SSU_N serves as a OptionaI(S)
chip select to the flash device 2 (CDI4 - CDI7).

EXT_CONFIG_CLK 1/0 In active mode, EXT_CONFIG_CLK pin is connected to an external Optional(3)
clock, to be used as a configuration clock.

TEST_N Input | Active-low test mode enable signal. Set to 1 to disable test mode. v
During configuration, rely on the external weak pull-up or drive this
pin high.

Not applicable to single-image or remote update.

Optional unless pull-up is required by external load.

Chip select for JTAG mode is required for Ti35 and Ti60 FPGAs only.
Cascaded configuration is not supported in the F100S3F2 package.

TEEN
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Table 7: DDR Pinouts (Dedicated)

n indicates the number.
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Function Direction Description
DDR_Al[n] Output Address signals to the memories.
DDR_CKE Output Active-high clock enable signals to the memories.
DDR _CK Output Differential clock output pins to the memories.
DDR CK N
DDR CS_N Output Active-low chip select signals to the memories.
DDR_DQIn] I/0 Data bus to/from the memories.
DDR_DMI[n] Output Active-high data-mask signals to the memories.
DDR _DQSI[n] 1/0 Differential data strobes to/from the memories.
DDR_DQS_NIn]
DDR RST N Output Active-low reset signals to the memories.
DDR_CAL Input 240 ohm to ground reference resistor port.
VDD_PHY - DDR digital power supply.
vDDQ_PHY - DDR 1/O power supply.
VDDQX_PHY - DDR 1/O pre-driver power supply.
VDDPLL MCB_TOP_PHY - DDR PLL power supply.
vVDDQ_CK PHY - DDR 1/O power supply for clock.

Table 8: Dedicated MIPI D-PHY Pinouts

m and n indicates the number. L indicates the lane

Function Direction Description

VCC18A MIPIm_n_TX - Power supply for the MIPI D-PHY block. m and n are the MIPI
channel numbers. For example:
VCC18A_MIPIO_1_TX displays the power of MIPI D-PHY TX channel
0 and channel 1 being shorted together.

VCC18A_MIPIm_n_RX - Power supply for the MIPI D-PHY block. m and n are the MIPI
interface numbers. For example:
VCC18A _MIPIO_1_RX displays the power of MIPI D-PHY RX channel
0 and channel 1 being shorted together.

MIPIn_TXDPL 1/0 MIPI differential transmit data lane.

MIPIn_TXDNL

MIPIn_RXDPL 1/0 MIPI differential receive data lane.

MIPIn_RXDNL

www.elitestek.com
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64-Ball WLCSP Package Specifications

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

Figure 1: 64-Ball WLCSP Pinout Diagram
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Figure 2: 64-Ball WLCSP 1/0 Bank Diagram
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Figure 3: 64-Ball WLCSP Emulated MIPI RX Groups
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Figure 5: 64-Ball WLCSP Package Outline
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100-Ball FBGA Package Specifications

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

Figure 6: 100-Ball FBGA Pinout Diagram
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Figure 7: 100-Ball FBGA 1/0 Bank Diagram
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Figure 8: 100-Ball FBGA Emulated MIPI RX Groups
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Figure 9: 100-Ball FPGA Package Marking
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225-Ball FBGA Package Specifications

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

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

,Q

Figure 11: 225-Ball FBGA Pinout Diagram

Note: Refer to the F225 Escape Routing on page 64 for an escape routing example.
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Figure 12: 225-Ball FBGA 1/0 Bank Diagram
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_NSTATUS ~ _TESTN  _CBSEL1 _PLLINT _CLK6_P _EXTFB
F [ ) ® |
GPIOL_P_14 GPIOL_N_14 GPIOL_P_13  VCCIO1B  GPIOL_N_11 REF_RES 2A GPIOT_P_04 GPIOT_N_04 GPIOT_P_12 GPIOT_N_16 GPIOR_N_14 GPIOR_P_15 GPIOR_N_12 VCCIO3A GPIOR_N_13
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GPIOL_N_09 GPIOL_N_10 GPIOL_P_12 GPIOL_N_12 GPIOL_P_11 GND vee GND vce VCCATR GPIOR_P_14 VCCIO3A GPIOR_P_12 GPIOR_N_11 GPIOR_P_13
_CLK2N  _CLK3 N _CLK8_N
H o H BN ® |
GPIOL_P_09 GPIOL_P_10 GPIOL_N_08 GPIOL N 04 GPIOL F' > 04 vee GND vee GND ¥ 08 GPIOR_N_10 GPIOR P_10 GPIOR P_11 GPIOR_N_09
_CLK2.] _CLK3 P _CLKIN _CLK1 P _CLKIN CLKON  CLK9P  CLKBP  _CLKION
A B I HE B B [ ] ® |
GPIOL_N_07 GPIOL_P_08 GPIOL_N_05 VCCIO1A  CRESET_N GND vee GND vee GPIOR_N_03  VCCIO3B  GPIOR_N_04 GPIOR_N_06 GPIOR_N_07 GPIOR_P_09
_CLKON  _CLKI_P _CDI27 _CDI29 _cDi21 _CLK10_P
K o K
GPIOL_P_07 GPIOL_N_06 GPIOL_P_06 GPIOL_P_05 REF_RES 1A GPIOB_N_04 GPIOB_P_09 GPIOB_P_11 GPIOB_N_11 GPIOR_P_03 GPIOR_N_00 GPIOR_P_04 GPIOR P_06 GPIOR_P_07 GPIOR_N_05
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v @ @ W | o M
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P o [ J P
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_EXTFB. _CDl4 _CLKis P _CDI2 CDI16 _CDI9 CcDi18 _PLLIN2
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Figure 13: 225-Ball FBGA Emulated MIPI RX Groups
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GPIOL_N_07 GPIOL_P_08 GPIOL_N_05 VCCIO1A  CRESET_N GN
_CLKON  _CLKI_P

GPIOL_P_07 GPIOL_N_06 GPIOL_P_06 GPIOL_P_05 REF_RES 1A GPIOB_N_04 GPIOB_P_09 GPIOB_P_11 GPIOB_N_ 11 GPIOR P_03 GPIOR N_00 GPIOR_P_04 GPIOR P_06 GPIOR_P_07 GPIOR_N_05
_CLKO_P _CLK13P  _CDHO _CDit1 _CDI26 _CDI22 _cbi28 CDI20 _CDI31
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GPIOL_N_03  VCCIO1A CDONE VCCAUX ~ VCCABL GPIOB_P 04 GPIOB_N_ 06 GPIOB_N_ 09 GPIOBN_10 VCCA BR GPIOR_P_00 GPIOR_P_01 GPIOR.N_01 VCCIO3B  GPIOR_P_05
_CD _SSU_N _CDI9 _CLK13N  _CLK12.N _PLLINO _EXTI _CD; _CDI30
v @ © 1 [C] o M
GPIOL_P_03 GPIOL_N_02 vee TDO  REF_RES_4B GPIOB_N_03 GPIOB_P_06 GPIOB_N_08 GPIOB_P_10 GPIOB_N_13 VCCAUX REF_RES38  GND  GPIOR_P_02 GPIOR_N_02
CDIO _Cs0 _CDIT _coig _CLK14N  _CLK12P  _CDI15 _CDI24 _CDI25
N C] | N
GPIOL_N_01 GPIOL_P_02 ™S TCK VCCIO4B  GPIOB_P_03 VCCIO4B GPIOB_P_08 VCCIO4A GPIOB P 13  VCCIO4A REF_RES 4A GPIOR 24  GPIOR 21 VCCIO33_BR
_CCK _csl CDI6 CLK14_P _CDIt4

GPIOL_P_01 GPIOL_P_00 DI VCCIO33_BL GPIOB_N_00 GPIOB_N_01 GPIOB_N_02 GPIOB_N_ 07 GPIOB_N_12 GPIOB_N_14 GPIOB_P_17 GPIOB_N_17 GPIOR 27  GPIOR_ 22  GPIOR 25
_SSLN _PLLINO _cDI5 _CLK15 N _cpi3 _cDI7 _PLLINT
19 111
" ® ® "
GND GPIOL_N_00 GPIOL_01 GPIOL_02 GP\OB F' 00 GPIOB_P_01 GPIOB_P_02 GPIOB_P_07 GPIOB_P_12 GPIOB_P_14 GPIOB_N_15 GPIOB_P_15 GPIOR 29 GPIOR_28 GND
_EXTFB _CDI4 _CLK15_P _CbI12 _CDI16 _coig _coi1g _PLLIN2
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
@ MPIRXgouplo @ MIPIRX group 13 @ wMPiRxgroupls @ MIPIRX group 19 C  Clocklane
MIPIRX group 11 @) MIPI RX group 14 @ wvPiRXgoup 17 @ MIPIRX group 110 Not in MIPI RX group
@ VvPIRXgowpi2 @ MIPIRX group I () MPIRXgroupls () MIPIRX group I11

Figure 14: 225-Ball FPGA Package Marking
Pin 1 —>@) C3 «— Temperature and

— speed grade
Titaniuy

Ti60F225 <« Device and package code
Lot code ————» U1234501A

Date code ———» B1938 (=)

Lead-free category
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For Lot Number: ‘CXXXXXX’ For Other Lot Numbers
SYMBOL COMMON DIMENSIONS SYMBOL| COMMON DIMENSIONS
MIN. NOR. MAX. MIN. NOR. MAX.
TOTAL THICKNESS A - -— 11 TOTAL THICKNESS A |- -— 1
STAND OFF A1 0.22 -— 0.32 STAND OFF Al | 022 — 0.32
SUBSTRATE THICKNESS A2 0.21 REF SUBSTRATE THICKNESS A2 0.21 REF
MOLD THICKNESS A3 0.54 REF MOLD THICKNESS A3 0.45 REF
D 10 BSC D 10 BSC
BODY SIZE BODY SIZE
E 10 BSC E 10 BSC
BALL DIAMETER 0.35 BALL DIAMETER 0.35
BALL OPENING 03 BALL OPENING 0.3
BALL WIDTH b 0.32 [ - [ 0.42 BALL WIDTH b 0.32 [ - 0.42
BALL PITCH e 0.65 BSC BALL PITCH e 0.65 BSC
BALL COUNT n 225 BALL COUNT n 225
D1 9.1 BSC D1 9.1 BSC
EDGE BALL CENTER TO CENTER EDGE BALL CENTER TO CENTER
E1 9.1 BSC E1 9.1 BSC
SD -— BSC SD -— BSC
BODY CENTER TO CONTACT BALL BODY CENTER TO CONTACT BALL
SE — BSC SE - BSC
PACKAGE EDGE TOLERANCE aaa 04 PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS bbb (3] MOLD FLATNESS bbb 0.1
COPLANARITY ddd 0.08 COPLANARITY ddd 0.08
BALL OFFSET (PACKAGE) eee 015 BALL OFFSET (PACKAGE) ecee 015
BALL OFFSET (BALL) ff 0.08 BALL OFFSET (BALL) ff 0.08
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361-Ball FBGA Package Specifications

The following figures show the pin, /O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.
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361-Ball (J) FBGA Package Specifications

Figure 16: 361-Ball (J) FBGA Pinout Diagram

>

@

[¢]

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

GND  GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25 GPIOB_P_26 GPIOB_N_26 VCCIO38_3C GPIOR_N_16 GPIOR_P_16 GPIOR_P_17 GPIORIN_17  GND
_SSUN  _NSTATUS ~ _CLK4P  CLK4N  _CDI8 _coig _PLLINO _coit4 _coits _coite _coi7 _PLLINY
_CLK1_P

GPIOB_N_11 GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOBIN_22 ~ GND  GPIOB_P_24 GPIOB_N_24 GPIOB.N_23 ~ GND  GPIOB.N.30  GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22 VCCIO38_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_EXTFB  _TESTN _cDito _EXTFB _coit3 _coit2 _cDi24 _CLK13_P _CLK15.N  _CLK12_P
_CLKI_N

GPIOB_P_11 GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30 GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22 GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30
_PLLNO  _CBSEL1 _coie _corr _coif 2.CDI28  _CDI9 _cois _cpize _coiz7 _coizs _CLK13N  _CLK8P  _CLKI5P _CLKI2N
_CLKON  CLK7.P  _CLK7N

"= O 0 OB OB BE OO R O N ON O BN

VCCIO4B GPIOB_P_13  GND  GPIOBN_28 VCCIO4A GPIOB_N_32 VCCIO4A GPIOB_N_33 ~ GND  VCCIO3B_3C GPIOR_N_24 GPIOR_P.24 ~ GND  GPIORP.28  GND  GPIOR.N_27 VCCIO3A GPIOR_P.43  GND
_CBSELO _CDI20 _cDI29 _CDI30 _CLK11_N  _CLK11_P _CLK8_N
_CLko_P

GPIOB_P_00 GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29 GPIOR_N_31 GPIOR_P_31 REF_RES_38 GPIOR_63 GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41

_PLLNO  _CLK2 P _CLK2ZN  _CDI21 I3 CLK14P  _CLK14N _PLLINY _PLLINO
GPIOBLP.08 ~ GND  GPIOB_P_16 VCCIO4B GPIOB_P_29  GND VCCAUX ~ VCCA_BR VCCIO33 BR GPIOR.65 GPIORP.29  GND VCCAUX ~ VCCA_TR VCCIO33 TR GPIOR 61 REF_RES 3A  GND  GPIOR_N_41
SSLN _EXTSPICLK _cbi22
_CLK3_P

GPIOB_N_09 GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB_N 20 GPIOL 06  GPIOL 05 GPIOR_71 GPIOR.70 GPIOR.67 GPIOR.68 GPIOR 69 GPIOR 58 GPIOR 62 GPIOR.59 GPIOR 60 REF_RES_2C GPIOR_N_44 GPIOR_P_44
_con _coio _CLK3_N _coi4 _cpi23 _CLK27 _CLK26 _EXTFB

E E E EE OO OO O =n

VCCIO4C  GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18 GPIOL_07 VCCIO33_BL  GND vee GND vee GND vee GPIOL_27  GPIOL_26 GPIOT_N_24 GPIOT_P_24 GPIOT_N_23  GND

_cso _CLK5_N _CLK28  _PLLIN1 _EXTFB
REF_RES_4C GPIOB_P_02 GPIOBLN_10  GND  GPIOB_P_18 REF_RES_4B GPIOL_00 vee GND vee GND vee GND GPIOL_32 VCCIO33_TL GPIOT_N_14 VCCIO2C ~ GPIOT_P_23 GPIOT_P_28
_csl _coi2 _CLK5_P _PLLINY _PLLINY _CLKI7_N _PLLINO
MIPIO_RXDP4 ~ GND  GPIOB_N_01 GPIOB_P_01 CRESET.N  VQPS TCK GND vee GND vce GND VCC  REF_RES 28 GPIOL 36 GPIOT_P_14  GND  GPIOT_P_16 GPIOT_N_28
_ccK _EXTFB _PLLIN1  _CLK17_P _CLK19_P
MIPIO_ MIPIO_ MIPIO_ MIPIO_ CDONE D0 oI vee GND vce GND vee GND VCCAUX  VCCIO2A 2B GPIOT_N_12 GPIOT_P_12 GPIOT_N_16  GND
RXDN4 RXDN1 RXDP1 RXDPO _EXTFB _CLK19_N
MIPIO_ MIPIO MIPIO MIPIO VCC18A_  VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY ~ VDD_PHY ~VDD_PHY  VCCA TL REF_RES_2A GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
TXDP2 _RXDN3 ~ _RXDP3  _RXDNO  MIPIO_1_RX _PLLINO _CLK16.N _CLK16_P
MIPIO GND MIPIO MIPIO MIPIO VCCA_BL vee GND VDD_PHY  VDD_PHY  VDD_PHY GND VDD_PHY  VDDQ_PHY GND VDDQ_PHY GND GND VDDQ_PHY
_TXDN2 _TXDP0O  _RXDN2  _RXDP2
MIPIO MIPIO MIPIO MIPIO MIPIO vee VCC  VDDQX_PHY VDDQX_PHY — GND VDD_PHY  VDD_PHY GND DDR_DQ[1] DDR_DQ[2] DDR_DQS[0] DDRDQS DDRDQ[5]  GND
_TXDN3  _TXDP3  _TXDNO  _TXDP1 _TXDN1 N[O
MIPIO MIPIO MIPI VCC18A MIPI1 vee GND  VDDQX_PHY VDDPLL_MCB VDDQ_CK VDDQX_PHY VDDQX_PHY DDR_DQ[3] DDR_DQ0] DDR_DM[0] DDR_DQ[4] DDR_DQ[7] DDR_DQ[6] DDR_DQ8]
_TXDN4  _TXDP4  _TXDP3 _MIPIO_1_TX _TXDN2 _TOP_PHY  _PHY

GND MIPI1 MIPI1 MIPI1 MIPI1 VCC18A_ DDR_A[3] GND DDR_A[1] GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND DDR_DQ[11]
_TXDN4 _TXDN3 _TXDNO _TXDP2  MIPIO_1_TX
MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY  DDR_A[0] N.C. DDR_CKE[0] DDR_CS_N[3] DDR_CS_N[2] DDR_DM[1] DDR_DQ[12] DDR_DQ[9] DDR_DQ[10] DDR_DQS[1] DDR_ DDR_DQ[13]
_TXDN1 _TXDP4 _RXDN4 _TXDPO _RXDN3 _RXDP3 DQS_N[1]
MIPI1 MIPI1 MIPI1 GND MIPI1 VCC18A_ GND DDR_A[2] GND VDDQ_PHY GND DDR_CS_N[0] GND DDR_CKE[1] GND VDDQ_PHY GND DDR_DQ[15] DDR_DQ[14]
_TXDP1 _RXDN2 _RXDP4 _RXDNO  MIPIO_1_RX
GND MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY DDR_AM]  DDR_A[5] N.C. N.C. N.C. N.C. N.C. DDR_CK  DDR_CK_N DDR_RST_N DDR_CS_N[1] DDR_CAL GND
_RXDP2 _RXDN1 _RXDP1 _RXDPO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
O HVIO O HSIO . Reference Resistor Pin . Dedicated Power
(© HVIO or Multi-Function (© HSIO or Multi-Function DDR [l Dedicated Ground
’ HSIO or Configuration . Dedicated MIPI . Dedicated Configuration
O HSIO or Configuration or No Connect (N.C) . Dedicated JTAG

Multi-Function
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Figure 17: 361-Ball (J) FBGA 1/0 Bank Diagram

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19
A || |
GND  GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25 GPIOB_P_26 GPIOB_N_26 VCCIO3B_3C GPIOR_N_16 GPIOR_P_16 GPIOR_P_17 GPIORIN_17  GND
_SSUNN  _NSTATUS  _CLK4 P  _CLK4N _coig _coig _PLLINO _con4 _cois _CDi16 _con7 _PLLINT
_CLK1_P
s @ @ @ [ |
GPIOB_N_11 GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOB_N_22 GND GPIOB_P_24 GPIOB_N_24 GPIOB_N_23 GND GPIOB_N_30 GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22 VCCIO3B_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_EXTFB _TEST_N _coio _EXTFB _coi3 _con2 _cpi24 _CLK13_P _CLK15.N  _CLK12.P
_CLK1_N
Cc
GPIOB_P_11 GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30 GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22 GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30
_PLLINO _CBSEL1 _coie _coir _coit 2.CDI28 _coig _coi1g _CDI26 _coi7 _CDI25 _CLK13.N  _CLK8_P  _CLKI5P _CLK12.N
_CLKON  _CLK7.P  _CLK7.N
'l &€ H 6 H o6 B o6 B Em o 66 =E o = o |
VCCIO4B  GPIOB_P_13 GND GPIOB_N_28 VCCIO4A GPIOB_N_32 VCCIO4A GPIOB_N_33 GND VCCIO3B_3C GPIOR_N_24 GPIOR_P_24 GND GPIOR_P_28 GND GPIOR_N_27 VCCIO3A  GPIOR_P_43 GND
_CBSELO _CDI20 _CDI29 _CDI30 _CLK1_N  _CLK11_P _CLK8_N
_CLKo_P
F e @ O e 6 6 o6 o o
o 6 o o v
GPIOB_P_00 GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29 GPIOR_N_31 GPIOR_P_31 REF_RES_3B GPIOR_63 GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41
_PLLINO _CLK2 P _CLK2 N _CDI21 _coi31 _CLK14_P _CLK14_N _PLLINT _PLLINO
FIO B O B ¢ B B B B ©o @6 B R b m o
GPIOB_P_08 GND GPIOB_P_16  VCCIO4B  GPIOB_P_29 GND VCCAUX VCCA_BR VCCIO33_BR GPIOR_65 GPIOR_P_29 GND VCCAUX VCCA_TR VCCIO33_TR GPIOR_61 REF_RES_3A GND GPIOR_N_41
_SSL.N _EXTSPICLK _CDI22
_CLK3_P.
G
GPIOB_N_09 GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB_.N_29 GPIOL 06 ~GPIOL 05 GPIOR 71 GPIOR 70 GPIOR 67 GPIOR 68 GPIOR 69 GPIOR 58 GPIOR 62 GPIOR 59 GPIOR 60 REF_RES 2C GPIOR_N_44 GPIOR_P_44
_con _colo _CLK3_N _coi4 _CDI23 _CLK27 _CLK26 _EXTFB
_CLK6_N
H H H H B B |
VCCIO4C  GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18 GPIOL_07 VCCIO33_BL GND vce GND vee GND vce GPIOL_27 GPIOL_26 GPIOT_N_24 GPIOT_P_24 GPIOT_N_23 GND
_Cso _CLK5_N _CLK28 _PLLINT _EXTFB
J H B B B B ~h
REF_RES_4C GPIOB_P_02 GPIOB_N_10 GND GPIOB_P_18 REF_RES_4B GPIOL_00 vee GND vee GND vee GND GPIOL_32 VCCIO33_TL GPIOT_N_14 VCCIO2C  GPIOT_P_23 GPIOT_P_28
_csl _coi _CLK5_P _PLLINT _PLLINT _CLK17_N _PLLINO
K | ¢ 0 B H B B B B B nm | o
MIPIO_RXDP4 GND GPIOB_N_01 GPIOB_P_01 CRESET_N vaprs TCK GND vee GND vee GND vee REF_RES_2B GPIOL_36 GPIOT_P_14 GND GPIOT_P_16 GPIOT_N_28
_CCK _EXTFB _PLLINT _CLK17_P _CLK19_P
1l @€ @€ @€ 6 H H B B B B R R B hnm |
MIPIO_ MIPIO_ MIPIO_ MIPIO_ CDONE TDO DI vce GND vee GND vce GND VCCAUX  VCCIO2A 2B GPIOT_N_12 GPIOT_P_12 GPIOT_N_16 GND
RXDN4 RXDN1 RXDP1 RXDPO _EXTFB _CLK19_N
M ®@ © o H H EH B B~
MIPIO_ MIPIO MIPIO MPIO  VCC18A_  VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY ~ VDD_PHY ~VDD_PHY ~ VCCATL REF_RES_2A GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
TXDP2 _RXDN3 _RXDP3 _RXDNO  MIPIO_1_RX _PLLINO _CLK16_N _CLK16_P
N B e 6 6 B E B | H B B B N
MIPIO GND MIPIO MIPIO MIPIO VCCA_BL vee GND VDD_PHY  VDD_PHY  VDD_PHY GND VDD_PHY  VDDQ_PHY GND VDDQ_PHY GND GND VDDQ_PHY
_TXDN2 _TXDPO _RXDN2 _RXDP2
Fl® @€ € 6 e H 1 HE B B B e ©¢ ©¢ ¢ © n
MIPIO MIPIO MIPIO MIPIO MIPIO vee vee VDDQX_PHY VDDQX_PHY GND VDD_PHY  VDD_PHY GND DDR_DQ[1] DDR_DQ[2] DDR_DQS[0] DDR_DQS  DDR_DQ[5] GND
_TXDN3 _TXDP3 _TXDNO _TXDP1 _TXDN1 _N[O]
R || o o
MIPIO MIPIO MIPI1 VCC18A MIPI1 vee GND VDDQX_PHY VDDPLL_MCB VDDQ_CK VDDQX_PHY VDDQX_PHY DDR_DQ[3] DDR_DQ[0] DDR_DM[0] DDR_DQ[4] DDR_DQ[7] DDR_DQ[6] DDR_DQ[8]
_TXDN4 _TXDP4 _TXDP3  _MIPIO_1_TX _TXDN2 _TOP_PHY _PHY
T M [ | |
GND MIPI1 MIPI1 MIPI1 MIPI1 VCC18A_ DDR_A[3] GND DDR_A[1] GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND DDR_DQ[11]
_TXDN4 _TXDN3 _TXDNO _TXDP2  MIPIO_1_TX
v @ 6 6 e e o6 H o o e O o O
MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY  DDR_A[0] N.C. DDR_CKE[0] DDR_CS_N[3] DDR_CS_N[2] DDR_DM[1] DDR_DQ[12] DDR_DQ[9] DDR_DQ[10] DDR_DQS[1] DDR_ DDR_DQ[13]
_TXDN1 _TXDP4 _RXDN4 _TXDPO _RXDN3 _RXDP3 DQS_N[1]
\ MIPI1 MIPI1 MIPI1 GND MIPI1 VCC18A_ GND DDR_A[2] GND VDDQ_PHY GND  DDR._CS_N[0]  GND DDR_CKE[1] GND VDDQ_PHY GND DDR_DQ[15] DDR_DQ[14]
_TXDP1 _RXDN2 _RXDP4 _RXDNO  MIPIO_1_RX
wil e e e © e 6 6 6 o6 1
GND MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY  DDR_A[4] DDR_A[5] N.C. N.C. N.C. N.C. N.C. DDR_CK DDR_CK_N DDR_RST_N DDR_CS_N[1] DDR_CAL GND
_RXDP2 _RXDN1 _RXDP1 _RXDPO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Bank 2A_2B Bank 2A_2B VCCIO . Bank 4A . Bank 4A VCCIO . Bank BL Corner . Bank BL Corner VCCIO . Bank DDR
@ sankac [ Bank2c vecio @ cecss [ Bank 4B vecio @ senk 1L comer ] Bank TL Comervecio [l DDR Power Pins
Bank 3A Bank 3A VCCIO @ caksc [ ank4c vecio () BankBR Comer || Bank BR Comer Other Dedicated

@ senkss

[l senk 3B vecio

V' VREF Pin

. Bank TR Corner . Bank TR Corner

Power and Ground

No Connect (N.C.)
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Figure 18: 361-Ball (J) FBGA Emulated MIPI RX Groups
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GND
_NSTATUS
_CLK1_P.

I 1 5 _SSUN
(]

GPIOB_N_11 GPIOB_P_12 GPIOB_N_14
_EXTFB  _TESTN
_CLKI_N

® © o

GPIOB_P_11 GPIOB_N_13 GPIOB_P_20
_PLLINO  _CBSEL1 _cpie
_CLKON  _CLK7_P

A o 1

VCCIO4B  GPIOB_P_13  GND
_CBSELO
_CLKO_P

GPIOB_P_00 GPIOB_P_15 GPIOB_N_15
_PLLINO  CLK2P  CLK2N
GPIOBLP.08 ~ GND  GPIOB_P_16
_SSLN _EXTSPICLK

_CLK3_P

GPIOB_N_09 GPIOB_P_09 GPIOB_N_16
_con _coio _CLK3 N

VCCIOAC  GPIOB_N_02 GPIOB_P_10
cso _coi3

REF_RES_4C GPIOB_P_02 GPIOB_N_10

_csi _coi
MIPIO_RXDP4 ~ GND  GPIOB_N_01
_CCK
MIPI0_ MIPIO_ MIPIO_
RXDN4 RXDN1 RXDP1
MIPIO_ MIPIO MIPIO
TXDP2 _RXDN3 _RXDP3

@ ViPIRXgroup 12
@ VPIRX group 16

@ VPiRXgroup 18

GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21
cl

K4_P

VCCIo4B

GPIOB_N_20
_coi7
_CLK7_N

GPIOB_N_28
_CDI20

GPIOB_P_28
_cbi21

VCCIO4B

GPIOB_N_19
_cbu
_CLK6_N

GPIOB_P_19
_cDis
_CLK6_P

GND

GPIOB_P_01
_EXTFB

MIPIO_
RXDPO

MIPIO
_RXDNO

ollde

L VCCIO4A  GPIOB_P_23 GPIOB_N_25 GPIOB_P_25
LK4_N _coig

_ _cDi9 _PLLINO _CDIt4 _cDits
GPIOBLN 22  GND  GPIOB_P_24 GPIOB_N_24 GPIOBLN.23 ~ GND  GPIOB_N_30
_coio _EXTFB _coi3 _cpif2 _CDI24.

I12. P

GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30
_coitt 2.CDI28 _cDi19 _coits _cDI26 _cpi27 _CDI25

VCCIO4A GPIOBN_32 VCCIO4A GPIOBIN.33  GND  VCCIO38_3C GPIOR_N_24
_CDI29 _CDI30 _CLK11_N

GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29
_CDI31  _CLK14_P _CLK14.N

GPIOBP.29  GND VCCAUX ~ VCCA_BR VCCIO33_BR GPIOR 65 GPIOR_P_29
_cDI22

GPIOBLN 29 GPIOL_06 GPIOL.05 GPIOR71 GPIOR70 GPIOR67  GPIOR_68
_CDI23 _CLK27 _CLK26

GPIOB_N_18 GPIOL_07 VCCIO33 BL  GND vee GND vee
_CLK5_N

GPIOB_P_18 REF_RES_4B  GPIOL_00 vee GND vee GND
_CLK5_P _PLLINY

CRESET.N  VQPS TCK GND vee GND vee
CDONE DO oI vee GND vee GND
VCC18A_  VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY
MIPIO_1_RX

@ WVPIRXgroup 19

@ MIPIRX group 112

MIPI RX group 113

GPIOB_P_26 GPIOB_N_26 VCCIO38_3C GPIOR_N_16

_CDI16

GND

19

_coiz

GPIOR_N_18 GPIOR_P_18 GPIOR_P_22

_CLK13_P

@ @

GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22

_CLK13 N
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GPIOR_P_24
_CLK11_P

GND

GPIOR_P_28
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GND

GPIOR_N_31 GPIOR_P_31 REF_RES_38 GPIOR_63

GND

GPIOR_69

GND

vee

GND

vee

VDD_PHY

() MIPIRX group 114
@ MIPIRX group 115

@ VPIRX group 117

Figure 19: 361-Ball (J) FPGA Package Marking

Pin 1 —>@

Date code ———» B1938

Titaniuy

_PLLIN

VCCAUX

GPIOR_58

vee

GND
vee

GND

VDD_PHY

VCCA_TR VCCIO33_TR

GPIOR 62  GPIOR_59

GPIOL_27  GPIOL_26
_CLK28  _PLLIN1

GPIOL_32 VCCIO33_TL
_PLLINY

REF_RES_28 GPIOL_36

_PLLINY

VCCAUX  VCCIO2A_2B

VCCA TL REF_RES_2A

GPIOR_P_16 GPIOR_P_17 GPIOR_N_17

GND

_PLLINY

VCCIO38_3C GPIOR_N_20

_CLKI5N  _CLK12.P

GPIOR_P_27 GPIOR_P_20

_CLKB P _CLKI5P  _CLKI2N
GPIOR_N_27 VCCIO3A GPIOR_P.43  GND
_CLK8_N

GPIOR_P_45 GPIOR_N_45

16

_PLLINO

GPIOR_61

GPIOR_60 REF_RES_2C

GPIOT_N_24 GPIOT_P_24

REF_RES_3A  GND

_EXTFB

GPIOT_N.23  GND

_EXTFB

GPIOT_N_14 VCCIO2C ~ GPIOT_P_23 GPIOT_P_28
_CLKI7.N _PLLINO

GPIOT_P_14  GND  GPIOT_P_16 GPIOT_N_28
_CLK17_P _CLK19_P

GPIOT_N_12 GPIOT_P_12 GPIOT_N_16

12 -

GND

_EXTFB  _CLK19N

® 6 6 6

GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
_PLLINO

_CLK16.N _CLK16_P
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C Clock lane

C3 «— Temperature and
speed grade

Ti180J361 < Device and package code
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O,

Lead-free category
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Figure 20: 361-Ball (J) FBGA Package Outline
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361-Ball (M) FBGA Package Specifications

Figure 21: 361-Ball (M) FBGA Pinout Diagram
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1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19

GND  GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25 GPIOB_P_26 GPIOB_N_26 VCCIO38_3C GPIOR_N_16 GPIOR_P_16 GPIOR_P_17 GPIORIN_17  GND
_SSUN  _NSTATUS ~ _CLK4P  CLK4N  _CDI8 _coig _PLLINO _coit4 _coits _coite _coi7 _PLLINY
_CLK1_P

GPIOB_N_11 GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOBIN_22 ~ GND  GPIOB_P_24 GPIOB_N_24 GPIOB.N_23 ~ GND  GPIOB.N.30  GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22 VCCIO38_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_EXTFB  _TESTN _cDito _EXTFB _coit3 _coit2 _cDi24 _CLK13_P _CLK15.N  _CLK12_P
_CLKI_N

GPIOB_P_11 GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30 GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22 GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30
_PLLNO  _CBSEL1 _coie _corr _coif 2.CDI28  _CDI9 _cois _cpize _coiz7 _coizs _CLK13N  _CLK8P  _CLKI5P _CLKI2N
_CLKON  CLK7.P  _CLK7N

VCCIO4B GPIOB_P_13  GND  GPIOBN_28 VCCIO4A GPIOB_N_32 VCCIO4A GPIOB_N_33 ~ GND  VCCIO3B_3C GPIOR_N_24 GPIOR_P.24 ~ GND  GPIORP.28  GND  GPIOR.N_27 VCCIO3A GPIOR_P.43  GND
_CBSELO _CDI20 _cDI29 _CDI30 _CLK11_N  _CLK11_P _CLK8_N

_CLko_P

GPIOB_P_00 GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29 GPIOR_N_31 GPIOR_P_31 REF_RES_38 GPIOR_63 GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41

_PLLNO  _CLK2 P _CLK2ZN  _CDI21 I3 CLK14P  _CLK14N _PLLINY _PLLINO
GPIOBLP.08 ~ GND  GPIOB_P_16 VCCIO4B GPIOB_P_29  GND VCCAUX ~ VCCA_BR VCCIO33 BR GPIOR.65 GPIORP.29  GND VCCAUX ~ VCCA_TR VCCIO33 TR GPIOR 61 REF_RES 3A  GND  GPIOR_N_41
_SSLN _EXTSPICLK _cbi22

_CLK3_P

GPIOB_N_09 GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB_N 20 GPIOL 06  GPIOL 05 GPIOR_71 GPIOR.70 GPIOR.67 GPIOR.68 GPIOR 69 GPIOR 58 GPIOR 62 GPIOR.59 GPIOR 60 REF_RES_2C GPIOR_N_44 GPIOR_P_44
_con _coio _CLK3_N _coi4 _cpi23 _CLK27 _CLK26 _EXTFB

E E E EE OO OO O =n

VCCIO4C  GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18 GPIOL_07 VCCIO33_BL  GND vee GND vee GND vee GPIOL_27  GPIOL_26 GPIOT_N_24 GPIOT_P_24 GPIOT_N_23  GND

_cso _CLK5_N _CLK28  _PLLIN1 _EXTFB
REF_RES_4C GPIOB_P_02 GPIOBLN_10  GND  GPIOB_P_18 REF_RES_4B GPIOL_00 vee GND vee GND vee GND GPIOL_32 VCCIO33_TL GPIOT_N_14 VCCIO2C ~ GPIOT_P_23 GPIOT_P_28
_csl _coi2 _CLK5_P _PLLINY _PLLINY _CLKI7_N _PLLINO
MIPIO_RXDP4 ~ GND  GPIOB_N_01 GPIOB_P_01 CRESET.N  VQPS TCK GND vee GND vce GND VCC  REF_RES 28 GPIOL 36 GPIOT_P_14  GND  GPIOT_P_16 GPIOT_N_28
_ccK _EXTFB _PLLIN1  _CLK17_P _CLK19_P
MIPIO_ MIPIO_ MIPIO_ MIPIO_ CDONE D0 oI vee GND vce GND vee GND VCCAUX  VCCIO2A 2B GPIOT_N_12 GPIOT_P_12 GPIOT_N_16  GND
RXDN4 RXDN1 RXDP1 RXDPO _EXTFB _CLK19_N
MIPIO_ MIPIO MIPIO MIPIO VCC18A_  VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY ~ VDD_PHY ~VDD_PHY  VCCA TL REF_RES_2A GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
TXDP2 _RXDN3 ~ _RXDP3  _RXDNO  MIPIO_1_RX _PLLINO _CLK16.N _CLK16_P
MIPIO GND MIPIO MIPIO MIPIO VCCA_BL vee GND VDD_PHY  VDD_PHY  VDD_PHY GND VDD_PHY  VDDQ_PHY GND VDDQ_PHY GND GND VDDQ_PHY
_TXDN2 _TXDP0O  _RXDN2  _RXDP2
MIPIO MIPIO MIPIO MIPIO MIPIO vee VCC  VDDQX_PHY VDDQX_PHY — GND VDD_PHY  VDD_PHY GND DDR_DQ[1] DDR_DQ[2] DDR_DQS[0] DDRDQS DDRDQ[5]  GND
_TXDN3  _TXDP3  _TXDNO  _TXDP1 _TXDN1 N[O
MIPIO MIPIO MIPI VCC18A MIPI1 vee GND  VDDQX_PHY VDDPLL_MCB VDDQ_CK VDDQX_PHY VDDQX_PHY DDR_DQ[3] DDR_DQ0] DDR_DM[0] DDR_DQ[4] DDR_DQ[7] DDR_DQ[6] DDR_DQ8]
_TXDN4  _TXDP4  _TXDP3 _MIPIO_1_TX _TXDN2 _TOP_PHY  _PHY

GND MIPI1 MIPI1 MIPI1 MIPI1 VCC18A_ DDR_A[3] GND DDR_A[1] GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND DDR_DQ[11]
_TXDN4 _TXDN3 _TXDNO _TXDP2  MIPIO_1_TX
MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY  DDR_A[0] N.C. DDR_CKE[0] DDR_CS_N[3] DDR_CS_N[2] DDR_DM[1] DDR_DQ[12] DDR_DQ[9] DDR_DQ[10] DDR_DQS[1] DDR_ DDR_DQ[13]
_TXDN1 _TXDP4 _RXDN4 _TXDPO _RXDN3 _RXDP3 DQS_N[1]
MIPI1 MIPI1 MIPI1 GND MIPI1 VCC18A_ GND DDR_A[2] GND VDDQ_PHY GND DDR_CS_N[0] GND DDR_CKE[1] GND VDDQ_PHY GND DDR_DQ[15] DDR_DQ[14]
_TXDP1 _RXDN2 _RXDP4 _RXDNO  MIPIO_1_RX
GND MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY DDR_AM]  DDR_A[5] N.C. N.C. N.C. N.C. N.C. DDR_CK  DDR_CK_N DDR_RST_N DDR_CS_N[1] DDR_CAL GND
_RXDP2 _RXDN1 _RXDP1 _RXDPO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
O HVIO O HSIO . Reference Resistor Pin . Dedicated Power
(© HVIO or Multi-Function (© HSIO or Multi-Function DDR [l Dedicated Ground
’ HSIO or Configuration . Dedicated MIPI . Dedicated Configuration
O HSIO or Configuration or No Connect (N.C) . Dedicated JTAG

Multi-Function
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Figure 22: 361-Ball (M) FBGA 1/0 Bank Diagram

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19
A || |
GND  GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25 GPIOB_P_26 GPIOB_N_26 VCCIO3B_3C GPIOR_N_16 GPIOR_P_16 GPIOR_P_17 GPIORIN_17  GND
_SSUNN  _NSTATUS  _CLK4 P  _CLK4N _coig _coig _PLLINO _con4 _cois _CDi16 _con7 _PLLINT
_CLK1_P
s @ @ @ [ |
GPIOB_N_11 GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOB_N_22 GND GPIOB_P_24 GPIOB_N_24 GPIOB_N_23 GND GPIOB_N_30 GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22 VCCIO3B_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_EXTFB _TEST_N _coio _EXTFB _coi3 _con2 _cpi24 _CLK13_P _CLK15.N  _CLK12.P
_CLK1_N
Cc
GPIOB_P_11 GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30 GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22 GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30
_PLLINO _CBSEL1 _coie _coir _coit 2.CDI28 _coig _coi1g _CDI26 _coi7 _CDI25 _CLK13.N  _CLK8_P  _CLKI5P _CLK12.N
_CLKON  _CLK7.P  _CLK7.N
'l &€ H 6 H o6 B o6 B Em o 66 =E o = o |
VCCIO4B  GPIOB_P_13 GND GPIOB_N_28 VCCIO4A GPIOB_N_32 VCCIO4A GPIOB_N_33 GND VCCIO3B_3C GPIOR_N_24 GPIOR_P_24 GND GPIOR_P_28 GND GPIOR_N_27 VCCIO3A  GPIOR_P_43 GND
_CBSELO _CDI20 _CDI29 _CDI30 _CLK1_N  _CLK11_P _CLK8_N
_CLKo_P
F e @ O e 6 6 o6 o o
o 6 o o v
GPIOB_P_00 GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29 GPIOR_N_31 GPIOR_P_31 REF_RES_3B GPIOR_63 GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41
_PLLINO _CLK2 P _CLK2 N _CDI21 _coi31 _CLK14_P _CLK14_N _PLLINT _PLLINO
FIO B O B ¢ B B B B ©o @6 B R b m o
GPIOB_P_08 GND GPIOB_P_16  VCCIO4B  GPIOB_P_29 GND VCCAUX VCCA_BR VCCIO33_BR GPIOR_65 GPIOR_P_29 GND VCCAUX VCCA_TR VCCIO33_TR GPIOR_61 REF_RES_3A GND GPIOR_N_41
_SSL.N _EXTSPICLK _CDI22
_CLK3_P.
G
GPIOB_N_09 GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB_.N_29 GPIOL 06 ~GPIOL 05 GPIOR 71 GPIOR 70 GPIOR 67 GPIOR 68 GPIOR 69 GPIOR 58 GPIOR 62 GPIOR 59 GPIOR 60 REF_RES 2C GPIOR_N_44 GPIOR_P_44
_con _colo _CLK3_N _coi4 _CDI23 _CLK27 _CLK26 _EXTFB
_CLK6_N
H H H H B B |
VCCIO4C  GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18 GPIOL_07 VCCIO33_BL GND vce GND vee GND vce GPIOL_27 GPIOL_26 GPIOT_N_24 GPIOT_P_24 GPIOT_N_23 GND
_Cso _CLK5_N _CLK28 _PLLINT _EXTFB
J H B B B B ~h
REF_RES_4C GPIOB_P_02 GPIOB_N_10 GND GPIOB_P_18 REF_RES_4B GPIOL_00 vee GND vee GND vee GND GPIOL_32 VCCIO33_TL GPIOT_N_14 VCCIO2C  GPIOT_P_23 GPIOT_P_28
_csl _coi _CLK5_P _PLLINT _PLLINT _CLK17_N _PLLINO
K | ¢ 0 B H B B B B B nm | o
MIPIO_RXDP4 GND GPIOB_N_01 GPIOB_P_01 CRESET_N vaprs TCK GND vee GND vee GND vee REF_RES_2B GPIOL_36 GPIOT_P_14 GND GPIOT_P_16 GPIOT_N_28
_CCK _EXTFB _PLLINT _CLK17_P _CLK19_P
1l @€ @€ @€ 6 H H B B B B R R B hnm |
MIPIO_ MIPIO_ MIPIO_ MIPIO_ CDONE TDO DI vce GND vee GND vce GND VCCAUX  VCCIO2A 2B GPIOT_N_12 GPIOT_P_12 GPIOT_N_16 GND
RXDN4 RXDN1 RXDP1 RXDPO _EXTFB _CLK19_N
M ®@ © o H H EH B B~
MIPIO_ MIPIO MIPIO MPIO  VCC18A_  VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY ~ VDD_PHY ~VDD_PHY ~ VCCATL REF_RES_2A GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
TXDP2 _RXDN3 _RXDP3 _RXDNO  MIPIO_1_RX _PLLINO _CLK16_N _CLK16_P
N B e 6 6 B E B | H B B B N
MIPIO GND MIPIO MIPIO MIPIO VCCA_BL vee GND VDD_PHY  VDD_PHY  VDD_PHY GND VDD_PHY  VDDQ_PHY GND VDDQ_PHY GND GND VDDQ_PHY
_TXDN2 _TXDPO _RXDN2 _RXDP2
Fl® @€ € 6 e H 1 HE B B B e ©¢ ©¢ ¢ © n
MIPIO MIPIO MIPIO MIPIO MIPIO vee vee VDDQX_PHY VDDQX_PHY GND VDD_PHY  VDD_PHY GND DDR_DQ[1] DDR_DQ[2] DDR_DQS[0] DDR_DQS  DDR_DQ[5] GND
_TXDN3 _TXDP3 _TXDNO _TXDP1 _TXDN1 _N[O]
R || o o
MIPIO MIPIO MIPI1 VCC18A MIPI1 vee GND VDDQX_PHY VDDPLL_MCB VDDQ_CK VDDQX_PHY VDDQX_PHY DDR_DQ[3] DDR_DQ[0] DDR_DM[0] DDR_DQ[4] DDR_DQ[7] DDR_DQ[6] DDR_DQ[8]
_TXDN4 _TXDP4 _TXDP3  _MIPIO_1_TX _TXDN2 _TOP_PHY _PHY
T M [ | |
GND MIPI1 MIPI1 MIPI1 MIPI1 VCC18A_ DDR_A[3] GND DDR_A[1] GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY GND DDR_DQ[11]
_TXDN4 _TXDN3 _TXDNO _TXDP2  MIPIO_1_TX
v @ 6 6 e e o6 H o o e O o O
MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY  DDR_A[0] N.C. DDR_CKE[0] DDR_CS_N[3] DDR_CS_N[2] DDR_DM[1] DDR_DQ[12] DDR_DQ[9] DDR_DQ[10] DDR_DQS[1] DDR_ DDR_DQ[13]
_TXDN1 _TXDP4 _RXDN4 _TXDPO _RXDN3 _RXDP3 DQS_N[1]
\ MIPI1 MIPI1 MIPI1 GND MIPI1 VCC18A_ GND DDR_A[2] GND VDDQ_PHY GND  DDR._CS_N[0]  GND DDR_CKE[1] GND VDDQ_PHY GND DDR_DQ[15] DDR_DQ[14]
_TXDP1 _RXDN2 _RXDP4 _RXDNO  MIPIO_1_RX
wil e e e © e 6 6 6 o6 1
GND MIPI1 MIPI1 MIPI1 MIPI1 VDDQ_PHY  DDR_A[4] DDR_A[5] N.C. N.C. N.C. N.C. N.C. DDR_CK DDR_CK_N DDR_RST_N DDR_CS_N[1] DDR_CAL GND
_RXDP2 _RXDN1 _RXDP1 _RXDPO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Bank 2A_2B Bank 2A_2B VCCIO . Bank 4A . Bank 4A VCCIO . Bank BL Corner . Bank BL Corner VCCIO . Bank DDR
@ sankac [ Bank2c vecio @ cecss [ Bank 4B vecio @ senk 1L comer ] Bank TL Comervecio [l DDR Power Pins
Bank 3A Bank 3A VCCIO @ caksc [ ank4c vecio () BankBR Comer || Bank BR Comer Other Dedicated

@ senkss

[l senk 3B vecio

V' VREF Pin

. Bank TR Corner . Bank TR Corner

Power and Ground

No Connect (N.C.)
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Figure 23: 361-Ball (M) FBGA Emulated MIPI RX Groups
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
GND  GPIOB_N_12 GPIOB_P_14 GPIOB_P_17 GPIOB_N_17 GPIOB_N_21 GPIOB_P_21 VCCIO4A GPIOB_P_23 GPIOB_N_25 GPIOB_P_25 GPIOB_P_26 GPIOB_N_26 VCCIO3B_3C GPIOR_N_16 GPIOR_P_16 GPIOR_P_17 GPIOR_.N_17  GND
_SSUN  _NSTATUS  _CLK4 P  _CLK4N _coig _cDi9 _PLLINO _CDIt4 _cDits _CDI16 _coiz _PLLINY
I 1 5 _CLK1_P
GPIOB_N_11 GPIOB_P_12 GPIOB_N_14 VCCIO4B GPIOBIN.22 ~ GND  GPIOB_P_24 GPIOB_N_24 GPIOBIN_23 ~ GND  GPIOBLN.30  GND  GPIOR_N_18 GPIOR_P_18 GPIOR_P_22 VCCIO3B_3C GPIOR_N_20 GPIOR_P_23 GPIOR_P_30
_EXTFB  _TESTN _coio _EXTFB _coi3 _cpif2 _CDI24. _CLK13_P _CLKI5.N  _CLK12.P
_CLKI_N |9

® © o

I12.

@ @

GPIOB_P_11 GPIOB_N_13 GPIOB_P_20 GPIOB_N_20 GPIOB_P_22 GPIOB_P_3 GPIOB_P_27 GPIOB_N_27 GPIOB_N_31 GPIOB_P_31 GPIOB_P_30 GPIOR_P_19 GPIOR_N_19 GPIOR_N_28 GPIOR_N_22
_PLLINO  _CBSEL1 _cDI6 _coir _coit 2.CDI28  _CDI9 _coits _cDI26 _cpi27 _CDI25 _CLK13 N
_CLKON  _CLK7.P  _CLK7.N
VCCIO4B GPIOB_P_13  GND  GPIOB.N_28 VCCIO4A GPIOB N 32 VCCIO4A GPIOBLN 33  GND  VCCIO3B_3C GPIOR N_24 GPIOR P24  GND  GPIOR P28  GND
_CBSELO _CDI20 _cDI29 _CDI30 _CLK1_N  _CLK11_P
_CLKO_P |8
GPIOB_P_00 GPIOB_P_15 GPIOB_N_15 GPIOB_P_28 GPIOB_N_34 GPIOB_P_34 REF_RES_4A GPIOB_P_33 GPIOR_P_21 GPIOR_N_21 GPIOR_N_29 GPIOR_N_31 GPIOR_P_31 REF_RES_38 GPIOR_63
_PLLINO  CLK2P  CLK2N  _CDI21 _CDI31  _CLK14_P _CLK14.N _PLLINY
GPIOBLP.08 ~ GND  GPIOB_P_16 VCCIO4B GPIOBLP.29  GND VCCAUX ~ VCCA_BR VCCIO33 BR GPIOR 65 GPIORP.29  GND VCCAUX ~ VCCA_TR VCCIO33_TR
_SSLN _EXTSPICLK _cDI22
_CLK3_P
GPIOB_N_09 GPIOB_P_09 GPIOB_N_16 GPIOB_N_19 GPIOB.N 29 GPIOL_06 ~GPIOL.05 GPIOR71 GPIOR70 GPIOR.67 GPIOR68 GPIOR 69 GPIOR58 GPIOR62 GPIOR_59
_coit _coio _CLK3 N _cbu _CDI23 _CLK27 _CLK26
_CLK6_N
VCCIO4C  GPIOB_N_02 GPIOB_P_10 GPIOB_P_19 GPIOB_N_18 GPIOL_07 VCCIO33 BL  GND vee GND vee GND vee GPIOL_27  GPIOL_26
_cso _coi3 _cDis _CLK5_N _CLK28  _PLLIN1
_CLK6_P
REF_RES_4C GPIOB_P_02 GPIOBIN_10  GND  GPIOB_P_18 REF_RES 4B GPIOL_00 vee GND vee GND vee GND GPIOL_32 VCCIO33_TL
_csl _coiz _CLK5_P _PLLINY _PLLINY
MIPIO_RXDP4 ~ GND  GPIOB_N 01 GPIOB_P_01 CRESETN  VQPS TCK GND vee GND vee GND VCC  REF_RES 2B GPIOL_36
_CCK _EXTFB _PLLINY
MIPI0_ MIPIO_ MIPI0_ MIPI0_ CDONE DO oI vee GND vee GND vee GND VCCAUX  VCCIO2A_2B
RXDN4 RXDN1 RXDP1 RXDPO
MIPIO_ MIPIO MIPIO MIPIO VCC18A_  VCCAUX ™S VDD_PHY  VDD_PHY GND VDD_PHY ~ VDD_PHY VDD_PHY  VCCATL REF_RES 2A
TXDP2 _RXDN3 ~ _RXDP3  _RXDNO  MIPIO_1_RX

@ ViPIRXgroup 12
@ VPIRX group 16

@ VPiRXgroup 18

@ WVPIRXgroup 19

@ MIPIRX group 112

MIPI RX group 113

() MIPIRX group 114
@ MIPIRX group 115

@ VPIRX group 117

Figure 24: 361-Ball (M) FPGA Package Marking

Pin 1 —>@

Titaniuy

Not part of

C Clock lane

C3 «— Temperature and

speed grade

Ti180M361 €« Device and package code
Lot code —————» U1234501A

Date code ———» B1938

O,

Lead-free category

GPIOR_P_27 GPIOR_P_20 GPIOR_N_23 GPIOR_N_30

_CLKB P _CLKI5P  _CLKI2N
GPIOR_N_27 VCCIO3A GPIOR_P.43  GND
_CLK8_N

16

GPIOR_P_45 GPIOR_N_45 GPIOR_N_43 GPIOR_P_41

_PLLINO

GPIOR 61 REF_RES3A  GND  GPIOR_N_41

GPIOR 60 REF_RES_2C GPIOR_N_44 GPIOR_P_44
_EXTFB

GPIOT_N_24 GPIOT_P_24 GND

_EXTFB

GPIOT_N_23

GPIOT_N_14 VCCIO2C ~ GPIOT_P_23 GPIOT_P_28
_CLKI7.N _PLLINO

GPIOT_P_14  GND  GPIOT_P_16 GPIOT_N_28
_CLK17_P _CLK19_P

12

GPIOT_N_12 GPIOT_P_12 GPIOT_N_16
_EXTFB. _CLK19_N

® 6 6 6

GPIOT_P_11 GPIOT_N_11 GPIOT_N_13 GPIOT_P_13
_PLLINO _CLK16.N _CLK16_P.

GND

MIPI RX Group
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Figure 25: 361-Ball (M) FBGA Package Outline
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OOOOOOOOO OOOOOOOOO P TOTAL THICKNESS A 0.893 0.968 1.1
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0000000000000 00000 | ™ SUBSTRATE THICKNESS A2 0.248 REF
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000000000POOOOO000D0 | ¢ Zﬁﬂfﬁﬁ =
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NOTES:

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

ADATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER B

APARALLEUSM MEASUREMENT SHALL EXCLUDE ANY EFFECT
F MARK ON TOP SURFACE OF PACKAGI
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400-Ball (G) FBGA Package Specifications

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

Figure 26: 400-Ball (G) FBGA Pinout Diagram

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

A1 O O OB 0 OO O 0O OO OO OO = |«
GND  GPIOR_N_03 GPIOR_P_05 GPIOR_.N.05 ~ GND  GPIOR_N_16 GPIOR_N_18 GPIOR_P_22 GPIOR N.22 ~ GND  GPIOR_N_23 GPIOR_P_27 GPIOR_N_27 GPIOR N.30  GND  GPIOR_N_36 GPIOR_P_39 GPIOR_N_39 GPIORN_42  GND
_CLK13_P  _CLK13_N _CLK12.N  _CLK8P  _CLK8_N
B B
GPIOB_N_34 GPIOR_P_03 ~ GND  GPIOR_N_08 GPIOR_N_09 GPIOR_P_16 GPIOR_P_18 ~ GND  GPIOR_N_19 GPIOR_N_20 GPIOR_P_23 GPIOR_N_24 VCCIO38 GPIOR_N_28 GPIOR_P_30 GPIOR_P_36 GPIOR_IN.38 ~ GND  GPIOR_P_42 GPIOR_N_43

_PLLIN1 _CLK15.N _CLK12.P _CLK1_N
c B O 0 O 0
GND GPIOB_P_34 GPIOR_N_00 GPIOR_P_08 GPIOR_P_09 GND GPIOR_P_17 GPIOR_N_17 GPIOR_P_19 GPIOR_P_20 VCCIO3B GPIOR_P_24 GPIOR_N_31 GPIOR_P_28 GPIOR_N_41 GND GPIOR_P_38 GPIOR_N_45 GPIOR_P_43 GPIOT_N_32
_CLK15_P _CLK11_P
D D
GPIOB_P_33 GPIOB_N_33 GPIOR_P.00 ~ GND  GPIOR_N_02 GPIOR_P_04 GPIOR_N_04 GPIOR_N_06 VCCIO38 GPIOR_N_21 GPIOR_P_26 GPIOR_N_26 GPIOR_P_31 VCCIO3A GPIOR_P_41 GPIOR_N_44 GPIOR_P_45 GPIOTN.31  GND  GPIOT_P_32
coi3t _CDI30 _PLLINO _CLK14_N  _CLK9_P  _CLKI_N _PLLINT _PLLINO
E E
GPIOBN32  GND GPIOR_69 GPIOR68 GPIOR_73 GPIOR_P_.02 VCCIO3C GPIOR_P_06 GPIOR_N_07 GPIOR_P_21 GPIOR.N.25 ~ GND  GPIOR_P_40 GPIOR_N_40 GPIOR_P_44 GPIOR 58  VCCIO3A GPIOT_P_31 GPIOT_P_28 GPIOT_N_28
_CDI29. _CLK14_P _CLK10_N _EXTFB

F e 00 o @O0 0 o0 o m o0 O O O B OO O O m f

GPIOB_P_32 GPIOB_N_29 GPIOB_N_31 GPIOR_67 VCCIO33_BR GPIOR 65 GPIOR_P_01 GPIOR_N_01 GPIOR_P_07 VCCIO3C GPIOR_P_25 GPIOR_P_37 GPIOR_N_37 GPIOR 64 VCCIO33_TR GPIOR_60 GPIOR 62 GPIOT_N_30 GPIOT_N_29  GND

_cpi2g cpi23 _cpi2e _EXTFB _CLK10_P
G G
GPIOB_P_29 GPIOB_N_28 VCCIO4A GPIOB_P_31 GPIOR 66 GPIOR70 GPIOR_71 ~ VCCAUX  VCCA BR REF_RES_3C REF_RES REF_RES3A VCCATR GPIOR57 GPIOR61 GPIOR63 GPIOT_P_30 VCCIO2C GPIOT_P_29 GPIOT_N_26
_coi2 _coi2o _coi27 3B
H O OO O R O B B B B BE OO M O OO O |
GND  GPIOB_P_28 GPIOB_N_26 GPIOB_P_30 GPIOBN 30  GND GPIOR_72 vee GND vee GND vee GND GPIOR 56 GPIOR 50  VCCIO2C GPIOT_P_27 GPIOT_N_27 GPIOT_P_26 GPIOT_N_25
_coi1 _coit7 _cpi2s _cpi24
O O O M O O @R B B B B B B O OO OB O |
GPIOB_P_27 GPIOB_N_27 GPIOB_P_26 VCCIO4A GPIOB_P_23 GPIOB_N_23 REF_RES 4A  GND vee GND vee GND vee VCCAUX  GPIOT_P_23 GPIOT_N 23 GPIOT P24 GPIOT N.24  GND  GPIOT_P_25
_coite _cois _coite _PLLINO _coinz _PLLINO _EXTFB
kK O B O O O O @ B HE B HE B B @ O O M O O O |«
GPIOB_N 25 VCCIO4A GPIOB_P_24 GPIOB_N_24 GPIOB_P_19 GPIOB_N_19 REF_RES 48  VCC GND vee GND vee GND  REF_RES_2C GPIOT_P_17 GPIOT_N_17 VCCIO2B GPIOT_N_21 GPIOT_P_22 GPIOT_N_22
_coi4 _EXTFB _coits _cois coi _CLK20 P _CLK20N

CLK6 P _CLKEN

(O O © O OB B B B B B @B OO O O m |

GPIOB_P_25 GPIOB_N_22 GPIOB_P_18 GPIOB_N_18 VCCIO4B GPIOB_N_12 VCCAUX GND vee GND vce GND vee REF_RES_2B VCCIO2B GPIOT_N_11 GPIOT_N_14 GPIOT_P_21 GPIOT_N_19 GND
_CDI5, _coio _CLKs P _CLK5_N _SSUN _CLK17_N _CLK22_ N
M O O B © O @ B E B B B B ® (0] M
GPIOB_P_22 GPIOB_N_20 VCCIO4B GPIOB_N_14 GPIOB_P_12 REF_RES TCK vee GND vce GND vce GND VCCAUX  GPIOT_N_03 GPIOT_P_11 GPIOT_P_14 VCCIO2B GPIOT_P_19 GPIOT_N_20
_cont _coir _TEST_N _EXTFB _4c _PLLINO  _CLK17_P _CLK22 P _CLK23_N
_CLK7 N _CLK1_N
N m o) N
GND GPIOB_P_20 GPIOB_N_16 GPIOB_P_14 GPIOB_N_08 ™S DI GND vee GND vee GND vee VCCA_TL GPIOT_P_03 VCCIO2A GPIOT_P_13 GPIOT_N_13 GPIOT_N_18 GPIOT_P_20
_CDIB_CLK7_ P _CLK3_N  _NSTATUS _CLK16_P  _CLK16_N _CLK21_N _CLK23 P
_CLK1_P
PO O © i 6 m 1 m O B O O O P
GPIOB_P_21 GPIOB_N_21 GPIOB_P_16 VCCIO4B GPIOB_P_08 TDO vce VCCA_BL GPIOL_02 GPIOL_00 GPIOL_27 GPIOL_26 GND GPIOL_34 GPIOT_P_02 GPIOT_N_02 GPIOT_N_06 GPIOT_N_15 GND GPIOT_P_18
_CDI9 _CDI8  _EXTSPICLK _SSLN _PLLINT _CLK28 _PLLINT _CLK18_N _CLK21_P
_CLK3 P
Rl Q@ B O O O m m O O O HE 0 06 O nm R
GPIOB_N_17 GND GPIOB_N_11 GPIOB_P_07 GPIOB_N_07 CRESET_N VaPs GPIOL_08  GPIOL_03  GPIOL_01 GPIOL 28 VCCIO33_TL GPIOL 29  GPIOL_32 REF_RES_2A GPIOT_P_06 VCCIO2A  GPIOT_P_15 GPIOT_P_16 GPIOT_N_16
_CLK4_N _CLK24 _CLK29 _CLK30 _PLLINT _CLK18_P _CLK19_P _CLK19_N
1T @ @ O W 1 O o m OO O OO0 O O m |
‘GPIOB_P_17 GPIOB_N_15 GPIOB_P_11 GPIOB_N_10 VCCIO4C CDONE GPIOL_06 GPIOL_12 GPIOL_05 VCCIO33_BL GPIOL_45 GPIOL_46 GPIOL_31 GPIOL_39 GPIOL_30 GPIOT_P_05 GPIOT_N_05 GPIOT_N_07 GPIOT_N_12 GND
_CLK4 P _CLK2.N _PLLINO _coiz _CLK27 _CLK26 _CLK31
! O 0 @0 O o) O O O m y
GPIOB_P_15 GPIOB_N_13 VCCIO4C GPIOB_P_10 GPIOB_N_03 GPIOL_07 VCCIO33_BL GPIOL_18  GPIOL_14  GPIOL_04 GPIOL_42 GPIOL_48 GPIOL_49 VCCIO33_TL GPIOL_37  GPIOL_35 GPIOT_P_07 GND  GPIOT_N_09 GPIOT_P_12
_CLK2_ P _CBSEL1 _coi3 CLK25 _EXTFB
_CLKO_N
v| = o @ O OOEmE OOOO0@®® v
GND GPIOB_P_13 GPIOB_N_06 GPIOB_P_03 GPIOB_N_02 GPIOL_09 GPIOL 24 GPIOL_ 20 GPIOL_17  GPIOL_16  GPIOL_15 GND GPIOL_50 GPIOL_54 GPIOL_41  GPIOL_38 GPIOT_P_00 GPIOT_N_01 GPIOT_P_09 GPIOT_N_08
_CBSELO _Cso _PLLINT _PLLINO
_CLKO_P
v @ @ O 1 O O O O O O o m O O w
GPIOB_P_09 GPIOB_N_09 GPIOB_P_06 GND GPIOB_P 02 GPIOL_ 11  GPIOL_13  GPIOL 23 GND GPIOL_19  GPIOL_44 GPIOL_51  GPIOL_52 OL_55 VCCIO33_TL GPIOL_33 GPIOT_N_00 GPIOT_P_01 GND GPIOT_P_08
_Cpio _con _csI _EXTFB
vy @ O © O O m 0 O OO O m OO O O OO = |
GND GPIOB_P_01 GPIOB_N_01 GPIOB_P_00 GPIOB_N_00 VCCIO33_BL GPIOL_10 GPIOL_25 GPIOL_22 GPIOL_21 GPIOL_47 VCCIO33_TL GPIOL_53 GPIOL_43 GPIOL_40 GPIOL_36 GND GPIOT_P_04 GPIOT_N_04 GND
_EXTFB _CCK _PLLINO _PLLIN1 _PLLINT
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
O HVIO O HSIO . Dedicated Power . Reference Resistor Pin
O HVIO or Multi-Function O HSIO or Multi-Function . Dedicated Ground
. HSIO or Configuration . Dedicated Configuration
@ Hsioorconfigurationor [l Dedicated JTAG

Multi-Function
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Figure 27: 400-Ball (G) FBGA 1/0 Bank Diagram

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

Al D @ @€ @6 H o 6 6 6 = o6 o o o 1. ||

GND  GPIOR_N_03 GPIOR_P_05 GPIOR N.05 ~ GND  GPIOR_N_16 GPIOR_N_18 GPIOR_P_22 GPIOR N22 ~ GND  GPIOR_N_23 GPIOR_P_27 GPIOR_N_27 GPIOR N30 ~ GND  GPIOR_N_36 GPIOR_P_39 GPIOR_N_39 GPIOR_.N 42  GND
_CLK13P  _CLKI3 N _CLK12N  _CLKBP  _CLKBN

5 @ @€ I & 6 6 e H o o6 O o6 nm o o | | 8

GPIOB_N_34 GPIOR_P_.03 ~ GND  GPIOR_N_08 GPIOR_N_09 GPIOR_P_16 GPIOR_P_18 ~ GND  GPIOR_N_19 GPIOR_N_20 GPIOR_P_23 GPIOR_N_24 VCCIO38 GPIOR_N_28 GPIOR_P_30 GPIOR_P_36 GPIOR.N_38 ~ GND  GPIOR_P_42 GPIOR_N_43
_PLLINT _CLK15.N _CLK12.P _CLKI1_N

ci @ © 6 6 6 H o o6 6 o H o o o | ] @ (¢

GND  GPIOB_P_34 GPIOR_N_00 GPIOR_P_08 GPIOR P09 ~ GND  GPIOR_P_17 GPIOR_N_17 GPIOR_P_19 GPIOR_P_20 VCCIO3B GPIOR_P_24 GPIOR_N_31 GPIOR_P_28 GPIOR_N_41 GND  GPIOR_P_38 GPIOR_N_45 GPIOR_P_43 GPIOT_N_32
_CLK15_P _CLK11_P

e 6 6 H e 6 6 o6 H o o o o v e B e °

GPIOB_P_33 GPIOB_N_33 GPIOR P00  GND  GPIOR_N_02 GPIOR_P_04 GPIOR_N_04 GPIOR_N_06 VCCIO38 ~ GPIOR_N_21 GPIOR_P_26 GPIOR_N_26 GPIOR_P_31 VCCIO3A GPIOR_P_41 GPIOR_N_44 GPIOR_P_45 GPIOTN_31  GND  GPIOT_P_32

coi3t _CDI30 _PLLINO _CLK14_N  _CLK9. P  _CLK9N _PLLINT _PLLINO
EE O H o o o e H o o o o N~ [ J ®@ O O ¢t
GPIOBIN.32  GND GPIOR 69 GPIOR 68 GPIOR_73 GPIOR P02 VCCIO3C GPIOR P_06 GPIOR_N_07 GPIOR P_21 GPIOR N_25 ~ GND  GPIOR P_40 GPIOR_N 40 GPIOR P_44 GPIOR 58  VCCIO3A GPIOT_P_31 GPIOT_P_28 GPIOT_N_28
_CDI29. _CLK14_P  _CLK10_N _EXTFB

Fle ©¢6 &6 0o B ©o 6 6 O 1 o ® W o o6 o o = F

GPIOB_P_32 GPIOB_N_29 GPIOB_N_31 GPIOR 67 VCCIO33_BR GPIOR 65 GPIOR_P_01 GPIOR_N_01 GPIOR_P_07 VCCIO3C GPIOR_P_25 GPIOR_P_37 GPIOR_N_37 GPIOR 64 VCCIO33 TR GPIOR 60 GPIOR 62 GPIOT_N_30 GPIOT_N_20  GND

_cpizs cpi23 _CDI26 _EXTFB _CLK10_P.

G G
GPIOB_P_29 GPIOB_N_28 VCCIO4A GPIOB_P_31 GPIOR 66 GPIOR70 GPIOR_71  VCCAUX  VCCA BR REF_RES3C REF_RES REF_RES3A VCCATR GPIOR57 GPIOR 61 GPIOR 63 GPIOT_P_30 VCCIO2C GPIOT_P_29 GPIOT_N_26
_coi2 _CDI20 _coi27 38

HE O @ @ 6 §H O E B B BB e O e o o o ¢

GND  GPIOB_P_28 GPIOB_N_26 GPIOB_P_30 GPIOB_N_30  GND GPIOR_72 vee GND vee GND vee GND GPIOR 56 GPIOR 59  VCCIO2C GPIOT_P_27 GPIOT_N_27 GPIOT_P_26 GPIOT_N_25
_coi21 _con7 _Cpizs _Cpi24
e e 6 W 6 6 O B B R BB R e o o o n o
GPIOB_P_27 GPIOB_N_27 GPIOB_P_26 VCCIO4A GPIOB_P_23 GPIOB_N_23 REF_RES_4A  GND vee GND vee GND vee VCCAUX ~GPIOT_P_23 GPIOT_N_23 GPIOT_P_24 GPIOT.N.24  GND  GPIOT_P_25
_coig _coits _coite _PLLINO _coi2 _PLLINO _EXTFB
kKl @ B O 6 6 6 6 N N E B m m e o o =mH o6 o o «
GPIOB_N_25 VCCIO4A GPIOB_P_24 GPIOB_N_24 GPIOB_P_19 GPIOB_N_19 REF_RES 48 VCC GND vee GND vce GND  REF_RES_2C GPIOT_P_17 GPIOT_N_17 VCCIO2B  GPIOT_N_21 GPIOT_P_22 GPIOT_N_22
_coi4 _EXTFB _cois _cois _coi4 _CLK20 P _CLK20.N

_CLK6P  _CLK6N

Ll ® @€ 6 ¢ H 6 H B B B B B m O m 6o o o o m |

GPIOB_P_25 GPIOB_N_22 GPIOB_P_18 GPIOB_N_18 VCCIO48 GPIOB_N_12  VCCAUX GND vee GND vee GND VCC ~ REF_RES_28 VCCIO2B GPIOT_N_11 GPIOT_N_14 GPIOT_P_21 GPIOT_N_19  GND
_coits _CDHO  CLK5.P  _CLK5.N _SSUN _CLKIT_N _CLK22 N
v @€ @€ B e e 6 H §H §E § §E §E B = ® 6 m o o |u
GPIOB_P_22 GPIOB_N_20 VCCIO4B GPIOB_N_14 GPIOB_P_12 REF_RES TeK vee GND vee GND vee GND VCCAUX GPIOT_N_03 GPIOT_P_11 GPIOT_P_14  VCCIO28 GPIOT_P_19 GPIOT_N_20
_coitt _coir _TESTN  _EXTFB _ac _PLLINO _CLK17._P _ClK22.P  _CLK23 N
_CLK7_N _CLK1_N
v B e 6 6 6 B B B R R R EEnm @ 6 o o v
GND  GPIOB_P_20 GPIOB_N_16 GPIOB_P_14 GPIOB_N_08 ™S TDI GND vee GND vee GND vee VCCATL GPIOT_P_03  vCCIO2A GPIOT_P_13 GPIOT_N_13 GPIOT_N_18 GPIOT_P_20
_CDI6_CLK7_P _CLK3.N  _NSTATUS _CLK16.P  _CLKIEN _CLK21N _CLK23 P
_CLK1_P
PP O® @ O B O B B m 66 6 6 o = o e B o
GPIOB_P_21 GPIOB_N_21 GPIOB_P_16 VCCIO48 GPIOB_P_08  TDO vee VCCABL  GPIOL 02 GPIOL00  GPIOL_27  GPIOL_26 GND GPIOL_34 GPIOT_P_02 GPIOT_N_02 GPIOT_N_06 GPIOT N_15 ~ GND  GPIOT_P_18
_cDI9 _CDIB  _EXTSPICLK _SSLN _PLLINT _CLK28 _PLLINT _CLK18 N _CLK21_P
_CLK3_P

R ® B € 6 ¢ H N o o 0 o m o o ® v 0 R

GPIOB_N_17 ~ GND  GPIOB_N_11 GPIOB_P_07 GPIOB_N 07 CRESET_N  VQPS GPIOL 08  GPIOL03 ~ GPIOL 01  GPIOL 28 VCCIO33_TL GPIOL 29  GPIOL_32 REF_RES_2A GPIOT_P_06 VCCIO2A ~ GPIOT_P_15 GPIOT_P_16 GPIOT_N_16
CLK4_N _Clk24 _CLK29 _CLK30  _PLLIN1 _CLK18P  CLKI9. P _CLKI9N

T @ @€ @€ € H H 6 6 6 h e o o o o v ® m |-

GPIOB_P_17 GPIOB_N_15 GPIOB_P_11 GPIOBLN_10 VCCIO4C ~ CDONE  GPIOL 06 GPIOL_ 12 GPIOL 05 VCCIO33 BL GPIOL 45 GPIOL 46 GPIOL_31  GPIOL 39  GPIOL_30 GPIOT_P_05 GPIOT_N_05 GPIOT_N_07 GPIOT_N_12  GND
_CLK4 P CLK2N  _PLLINO _coi2 _CLka7 _CLK26 _CLK31

v @ @ B & @ ® = 6 6 o o o oo =Em o o | | ® |v

GPIOB_P_15 GPIOB_N_13 VCCIO4C ~GPIOB_P_10 GPIOB_N_03 GPIOL 07 VCCIO33 BL GPIOL_18 GPIOL_14  GPIOL 04 GPIOL 42 GPIOL 48 GPIOL 48 VCCIO33_TL GPIOL_37  GPIOL_35 GPIOT_P_07 GND  GPIOT_N_09 GPIOT_P_12

_CLK2_P _CBSEL1 _Ccbi3 _CLK25 _EXTFB
_CLKON
vil @€ € o & ® o o o oo o m e o o o v
GND GPIOB_P_13 GPIOB_N_06 GPIOB_P_03 GPIOB_N_02 GPIOL_09  GPIOL 24 GPIOL_ 20 GPIOL_17  GPIOL_16  GPIOL_15 GND GPIOL_50  GPIOL_54 GPIOL_41  GPIOL_38 GPIOT_P_00 GPIOT_N_01 GPIOT_P_09 GPIOT_N_08
_CBSELO _cso _PLLINT _PLLINO
_CLKo_P
v @ @ @ B e o6 o6 0 m o e o o °o =Em o [ ] w
GPIOB_P_09 GPIOB_N_09 GPIOB_P_06 GND GPIOB_P_02 GPIOL_11 GPIOL_13 GPIOL_23 GND GPIOL_19 GPIOL_44 GPIOL_51 GPIOL_52 GPIOL_55 VCCIO33_TL GPIOL_33 GPIOT_N_00 GPIOT_P_01 GND GPIOT_P_08
_Cpio _con S| _EXTFB
¥ Y
GND GPIOB_P_01 GPIOB_N_01 GPIOB_P_00 GPIOB_N_00 VCCIO33_BL GPIOL_10 GPIOL_25 GPIOL_22 GPIOL_21 GPIOL_47 VCCIO33_TL GPIOL_53 GPIOL_43 GPIOL_40 GPIOL_36 GND GPIOT_P_04 GPIOT_N_04 GND
_EXTFB _CCK _PLLINO _PLLINT _PLLINT
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Bank 2A Bank 2A VCCIO Bank 3A Bank 3A VCCIO . Bank 4A . Bank 4A VCCIO . Bank BL Corner . Bank BL Corner VCCIO . Other Dedicated
Power and
Ground

@ Bank2s [ Bank2Bvccio @ Bank3s [l Bank3svccio @) Bank4s [l Bank4Bvecio @) BankTLComer [J] Bank TL comer vecio
@ sanczc [ Bank2c vecio @ senksc ] ankscvecio @ sankac [l Bank4cvecio () Bank BR Comer | Bank BR Corner

V' VREF Pin @ Bank TR Corner . Bank TR Corner
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Figure 28: 400-Ball (G) FBGA Emulated MIPI RX Groups

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
A
GND  GPIOR_N_03 GPIOR_P_05 GPIOR N.O5 ~ GND  GPIOR_N_16 GPIOR_N_18 GPIOR P22 GPIOR N.22  GND  GPIOR_N_23 GPIOR P_27 GPIOR_N_27 GPIOR N.30 ~ GND  GPIOR_N_36 GPIOR_P_39 GPIORN_39 GPIOR N 42  GND
_CLK13 P _CLK13 N _CLK12ZN  _CLK8P  _CLK8N I 7
Bl @ @ o @
GPIOBN_34 GPIOR P03 ~ GND  GPIOR_N_08 GPIOR_N_09 GPIOR P_16 GPIOR P_18  GND  GPIOR_N_19 GPIOR_N_20 GPIOR_P_23 GPIOR_N_24 VCCIO38 GPIOR_N_28 GPIOR_P_30 GPIOR P_36 GPIOR N.38 ~ GND  GPIOR_P_42 GPIOR_N_43
I 1 1 _PLLIN Ig _CLKIS.N _CLK12P _CLK11_N |8
c o
GND  GPIOB_P_34 GPIOR_N_00 GPIOR_P_08 GPIOR_P_09 ~ GND  GPIOR_P_17 GPIOR_N_17 GPIOR_P_19 GPIOR_P_20 VCCIO38 GPIOR_P_24 GPIOR_N_31 GPIOR_P_28 GPIOR_N_41  GND  GPIOR_P_38 GPIOR_N_45 GPIOR_P_43 GPIOT_N_32
I 1 2 _CLK15_P _CLK11_P
b C
GPIOB_P_33 GPIOB_N_33 GPIOR_P_00 GND GPIOR_N_02 GPIOR_P_04 GPIOR_N_04 GPIOR_N_06 VCCIO3B GPIOR_N_21 GPIOR_P_26 GPIOR_N_26 GPIOR_P_31 VCCIO3A GPIOR_P_41 GPIOR_N_44 GPIOR_P_45 GPIOT_N_31 GND GPIOT_P_32
CcDI31 _CDI30  _PLLINO _CLK14N  _CLK9.P  CLKIN  _PLLINT _PLLINO
E
GPIOBN.32  GND GPIOR 69 GPIOR 68 GPIOR 73 GPIOR_P.02 VCCIO3C GPIOR_P_06 GPIOR_N_07 GPIOR_P_21 GPIOR N.25 ~ GND  GPIOR_P_40 GPIOR N 40 GPIOR P_44 GPIOR 58  VCCIO3A GPIOT_P_31 GPIOT_P_28 GPIOT_N 28
_coi29 _CLK14P _CLK10_N | 7 _EXTFB
F
GPIOB_P_32 GPIOB_N 29 GPIOB_N_31 GPIOR 67 VCCIO33 BR GPIOR 65 GPIOR_P_01 GPIOR_N_01 GPIOR_P_07 VCCIO3C GPIOR_P_25 GPIOR_P_37 GPIOR N_37 GPIOR 64 VCCIO33 TR GPIOR 60 GPIOR.62 GPIOT_N_30 GPIOT_N_29  GND
_CDI28 cDI23 _CDI26 _EXTFB _CLK10_P
G
GPIOB_P_29 GPIOB N 28 VCCIO4A GPIOB_P_31 GPIOR 66 GPIOR 70 GPIOR 71 ~ VCCAUX  VCCA BR REF_RES_3C REF_RES REF_RES3A VCCATR GPIORS7 GPIOR61 GPIOR 63 GPIOT P30 VCCIO2C GPIOT_P_29 GPIOT_N_26
_CDI22 _CDI20 _cbi27 3B
H
GND  GPIOB_P_28 GPIOB_N_26 GPIOB_P_30 GPIOBN 30  GND GPIOR_72 vee GND vee GND vee GND GPIOR.56  GPIOR 59 ~ VCCIO2C GPIOT_P_27 GPIOT_N_27 GPIOT_P_26 GPIOT_N_25
I 1 3 _cDI21 _con7 _CDi2s _CDI24 |4
J
GPIOB_P_27 GPIOB_N_27 GPIOB_P_26 VCCIO4A GPIOB_P_23 GPIOB_N_23 REF_RES_4A  GND vee GND vce GND vee VCCAUX ~GPIOT_P_23 GPIOT_N_23 GPIOT_P_24 GPIOT_N_24  GND GPIOT_P_25
_cong _cons _coie _PLLINO  _CDI12 _PLLINO _EXTFB
K
GPIOBN 25 VCCIO4A GPIOB_P_24 GPIOB_N_24 GPIOB_P_19 GPIOB_N_19 REF_RES 4B VCC GND vee GND vee GND  REF_RES_2C GPIOT_P_17 GPIOT_N_17 VCCIO28 GPIOT_N_21 GPIOT_P_22 GPIOT_N_22
_coit4 _EXTFB  _CDI13 _cpis _col4 _CLK20P  _CLK20N I 3
_CLK6_P  _CLK6_N
L
GPIOB_P_25 GPIOB_N_22 GPIOB_P_18 GPIOB_N_18 VCCIO4B GPIOB_N_12 VCCAUX GND vee GND vee GND VCC ~ REF_RES_28 VCCIO28 GPIOT_N_11 GPIOT_N_14 GPIOT_P_21 GPIOT_N_19  GND.
_coits _CDHO  _CLK5.P  CLK5.N _SSUN _CLK17N _CLK22 N
! ol’e
GPIOB_P_22 GPIOB_N 20 VCCIO4B  GPIOB_N_14 GPIOB_P_12 REF_RES TeK vee GND vee GND vee GND VCCAUX GPIOT_N_03 GPIOT_P_11 GPIOT_P_14 VCCIO2B GPIOT_P_19 GPIOT_N_20
_coit _corr _TESTN  _EXTFB _4c _PLLINO  _CLK17_P 2P _CLK23 N
_CLK7_N _CLK1_N
N e o
GND  GPIOB_P_20 GPIOB_N_16 GPIOB_P_14 GPIOB_N_08 ™S TOI GND vee GND vee GND vee VCCA_TL GPIOT_P_03 vCCIO2A  GPIOT_P_13 GPIOT_N_13 GPIOT_N_18 GPIOT_P_20
| 1 4 _CDI6_CLK7 P _CLK3_ N  _NSTATUS _CLK16 P _CLK16.N _CLK21N _CLK23 P
_CLK1_P
P [ ]
GPIOB_P_21 GPIOB_N 21 GPIOB_P_16 VCCIO4B GPIOB_P_.08  TDO vee VCCABL GPIOL 02 GPIOL 00 GPIOL 27  GPIOL 26 GND GPIOL_34 GPIOT_P_02 GPIOT_N 02 GPIOT_N_06 GPIOT N_15  GND  GPIOT_P_18
_coig _CDI8 _EXTSPICLK _SSLN _PLLN1  _CLK28  _PLLINt _CLK18 N _CLK21_P
_CLK3_P
R 11 o
GPIOBN_17 ~ GND  GPIOB_N_11 GPIOB_P_07 GPIOB_N_07 CRESETN  VQPS  GPIOL 08 GPIOL 03  GPIOLO1 GPIOL_28 VCCIO33_TL GPIOL 20  GPIOL_32 REF_RES_2A GPIOT_P_06 VCCIO2A  GPIOT_P_15 GPIOT_P_16 GPIOT_N_16
_CLK4_N I 1 6 _CLK24 _CLK29 _CLK30  _PLUIN1 _CLK18.P _CLKI9P _CLKI9N
T el0e®
GPIOB_P_17 GPIOB_N_15 GPIOB_P_11 GPIOB_N_10 VCCIO4C CDONE GPIOL_06 GPIOL_12 GPIOL_05 VCCIO33_BL GPIOL_45 GPIOL_46 GPIOL_31 GPIOL_39 GPIOL_30 GPIOT_P_05 GPIOT_N_05 GPIOT_N_07 GPIOT_N_12 GND
_CLK4P  CLK2N  _PLLINO _coi2 _CLK27 _CLK26 _CLK31
u (C, [ )
GPIOB_P_15 GPIOB_N_13 VCCIOAC GPIOB_P_10 GPIOB.N 03 GPIOL 07 VCCIO33 BL GPIOL 18 GPIOL 14  GPIOL 04 GPIOL 42 GPIOL 48 GPIOL 49 VCCIO33 TL GPIOL 37 GPIOL 35 GPIOT.P.07 ~ GND  GPIOT_N_09 GPIOT_P_12
_CLK2_ P _CBSEL1 _coi3 _CLK25 _EXTFB
_CLKO_N
v C () [ J
GND  GPIOB_P_13 GPIOB_N_06 GPIOB_P_03 GPIOB_N_02 GPIOL 09 GPIOL_24  GPIOL_20  GPIOL_17  GPIOL_16  GPIOL_15 GND GPIOL_50  GPIOL_54 GPIOL 41  GPIOL_38 GPIOT_P_00 GPIOT_N_01 GPIOT_P_09 GPIOT_N_08
_CBSELO _Ccso _PLLIN1 _PLLINO
_CLKo_P I 1 7 | 1
w
GPIOB_P_09 GPIOB_N 09 GPIOB_ P06 ~ GND  GPIOB_P_.02 GPIOL_11  GPIOL_13  GPIOL_23 GND GPIOL 19 GPIOL 44 GPIOL 51  GPIOL 52  GPIOL 55 VCCIO33.TL GPIOL 33 GPIOT_N.00 GPIOT P01  GND  GPIOT P08
_cDIo _coi _csl _EXTFB
Y
GND  GPIOB_P_01 GPIOB_N_01 GPIOB_P_00 GPIOB_N_00 VCCIO33 BL GPIOL_10  GPIOL 25  GPIOL 22  GPIOL 21  GPIOL_47 VCCIO33_TL GPIOL 53 GPIOL 43 GPIOL 40  GPIOL_36 GND  GPIOT_P_04 GPIOT.N.04  GND
_EXTFB _CCK _PLLINO _PLLIN1 _PLLINY
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20

MIPI RX group 10 MIPI RX group 15

MIPI RX group 11 MIPI RX group 16

MIPI RX group 12 MIPI RX group 17

MIPI RX group 13 MIPI RX group 18

MIPI RX group 14

@ MiPIRXgroup 19

@ VP RX group 111

() MIPIRX group 112

@ MIPIRX group 113

MIPI RX group 114 Not part of MIPI RX Group

MIPI RX group 115 C

Clock lane

@ ViPIRX group 116

@ ViPIRX group 117
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Figure 29: 400-Ball (G) FPGA Package Marking

Preliminary.

Pin 1 —>@) C3 «— Temperature and
— speed grade
Timanivy
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Ti180G400 < Device and package code
Lot code ——» U1234501A

Date code —» B1938 2
Lead-free category
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Figure 30: 400-Ball (G) FBGA Package Outline
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SEATING
PLANE
SYMBOL COMMON DIMENSIONS
MIN. NOR. | MAX.
TOTAL THICKNESS A 1.103 1.178 1.3
STAND OFF A 0.27 —— 0.37
SUBSTRATE THICKNESS A2 0.328 REF
MOLD THICKNESS A3 053 REF
D 16 BSC
BODY SIZE
E 16 BSC
BALL DIAMETER 04
BALL OPENING 0.35
BALL WIDTH b o3 | -— 0.46
BALL PITCH e 0.8 BSC
BALL COUNT n 400
D1 15.2 BSC
EDGE BALL CENTER TO CENTER
E1 15.2 BSC
SD 0.4 BSC
BODY CENTER TO CONTACT BALL
SE 0.4 BSC
nX gb IE PACKAGE EDGE TOLERANCE aao o1
[Zece®[C[A
I S MOLD FLATNESS bbb )
COPLANARITY ddd 015
BALL OFFSET (PACKAGE) eee 0.15
BALL OFFSET (BALL) fif 0.08

$X& %% Packaging User Guide

NOTES:

A\ DIMENSION b IS MEASURED AT THE MAXIMUM SOLDER BALL

DIAMETER, PARALLEL TO DATUM PLANE C.

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

CROWNS OF THE SOLDER BALLS.

A PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT

OF MARK ON TOP SURFACE OF PACKAGE.
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484-Ball FBGA Package Specifications

The following figures show the pin, /O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.
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484-Ball (J) FBGA Package Specifications

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

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22
A A
GND  GPIOBN_12 GPIOB_N 16 GPIOB_P_16 GPIOB_N 21 GPIOB_P 21 GPIOB_N 25 GPIOB_P_25 GPIOB_N 28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR N_16 GPIOR P_16 GPIOR_P_23 GPIOR N 23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR N 42 GPIOR P_42  GND
_SSUN K3N _EXTSPICLK _CDIa _coig _coina _cons _coeo _coi2t _coes _coize PLUNT  CLK12P  CLKIZN  _CLK9P  _PLLNI
_CLK3_P
0 0 o
GPIOB_N_11 GPIOB_P_12 GPIOB_N 15 VCCIOAB GPIOB_P.20  GND  GPIOB.P.23  GND  GPIOBP26  GND GND  GPIORP_18  GND GPIORN20 GND  GPIORN26  GND  GPIORP41  GND  GPIORP_44 GPIORN 44
Ex _clka N _coie _PLLIND _cone _CLKis N _Clke N _EXTFB
_ckrp
C C
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLLNO _CBSELO K2 P CLKIN  _CDI7 _cono  com2  _cbhs _con7 _cpe _cDI3 _CLKIS P _CLKIN  CLKP  CLKEN _PLLNO  _CLK23N  CLK23 P
_CLKo_P. _CLKTN
D D
VCCIOB GPIOBN 13 GND  GPIOB P17 GND  GPIOBP22 VCCIO4A GPIOB P27 VCCIOSA GPIOB P31 VCCIO4A GPIOB P_34 VCCIO3B 3C GPIOR N 19 VCCIO3B_3C GPIOR P 24 VCCIO3B 3C GPIOR P43 VCCIO3A GPIORN 45 VCCIO2A_  GPIOT_P_18
_cBSEL1 _clka P _cont _cona _coizz _cLki_p. B2c  _Clk2iP
_CLKON
e ) :
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N 24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N 21 GPIOR N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43REF_RES 2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  NSTATUS  TESTN  _CDis _con3 _EXTFB_cDi4 _coes _coBo _CLK14P _CLKI4N Clk22 P _CLKZ2N  _CLK2IN
CIKIP  CIKIN  _CIK6P
F [ ] F
GPIOBP02  GND  GPIOBN_10 VCCIO4B GPIOBN19 ~ GND  GPIOR 66 GPIOR 68  GND  GPIOB_P_33 REF.RES4A GND  GPIORP25 GND  GPIOR63 GPIOR62 GPIOR 60 GND  GPIOTP16  GND  GPIOTN14  GND
_csi _con _com _cot _CLK10_P. _CLK19_P _CLKITN
_CLKEN
o o) o
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N 25 VCCA TR GPIOR 61 VCCIO33 TR GPIOR 50 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLNO_CDI0 _con _CLKSN  ClksP _CIKI3P  CIKI3N _CIKION _CLKON  CLKISN _CIKIBP CIKIZP  _EXTFB
" o) m O |
GND  GPIOLO7 GPIOLO4 GPIOL03 GPIOR 69 GPIOR71 VCCAUX ~VCCABR  VCC ~ REFRES38  VCC VCCAUX ~ GPIOR S8  GPIORS6  GPIOL_27  GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_Clkzs  _Clkaa ClLK28  CLK20P  CLKIGP CLKIEN  28.2C
J | | H B Q |
REF_RES_4C GPIOB_N 01 GPIOB P01~ VQPS  VCCIO33BL GPIOL05 GPIOL00  VCC GND vee GND vee GND vee GND  GPIOL 28 VCCIO33TL GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_cek _EXTFB ClK26  _PLLIN1 _CLk2g _CLK0_CLKI6N _PLLINO
K HE B B O B B BE B B EH N @ |«
MIPIO_RXDN3 MIPIO_RXDP3MIPIO_RXDP2 CRESET N TCK. oI GPIOL 06 GND vee GND vee GND vee GND vee GPIOL 30 GPIOL 32  GPIOL 35 REF_RES 2AMIPI2_TXDPOMIPI2_TXDNO MIPI2_TXDP1
_cukar _CLK31  PLLNT  _PLUN1
L HE B B B B B B BB mE o
MIPIO_TXDP2 ~ GND ~ MIPI_RXDN2 ~ GND  MIPIO_RXDP1 TS GND vee GND. vee GND vee GND vee GND  GPIOL20  GND  MIPRRXDP1 MP_  MIPI2RXDN2 ~ GND  MIPI2_TXDN1
_PLLINT RXDP2
M [ ) || H B E E & ® 6 o v
MIPIO_TXDN2 ~ MIPIO  MIPITXDPO  MIPID  MIPIO_RXDN1  MIPID CDONE GND. vee GND. vee GND. vee GND. VCC  MPZRXDPO  MIP2  MIP2RXONT ~GND M2 TXDP2  MIP2  MIPI3_TXDN3
_TXDNO _RXDP4 RXDPO _RXDNO _TXON2
N N
MIPIO_TXDN4  MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO DO VCCAUX  VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY  VCCAUX  VCC18A_ MIPI2_RXDP3 ~ MIP2  MIP2_TXDP3 ~ MIPR2  MIPIS_TXDP2  MIPI3
_TxOP4 _RXDN4  MIPIO_1_RX MIPI2_3 RX _RXDN3 _TXON3 _Tx0P3
P A B B B B N [ ) m |-
MIPI_TXDPO  GND  MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1 MIPIO_TXDP1 VCCA BL GND  VDD_PHY VDD_PHY VDD_PHY VDD PHY VDDPHY VDDPHY ~VCCATL MP2RXDP4 MP2  MP2TXDP4 MP2  VCCIS8A_ MPI3TXDN2  GND
MIPIO_1_TX _RXDN4 _TXON4 MIPI2_3 TX
R " n || H H N R
MIPI_TXDNO M MIPI_TXDN3  MIPI MIPI_TXDNA  MIPI1 vecisa vee GND VDD PHY VDDPHY  GND VDD PHY  GND vee vee VCCI8A  MIPI3 TXDP4 MIPI3  MIPI3TXDP1  MIPI3  MIPI3 RXDP4
_TXDP3 _TXOP2 _TXOP4_MIPI0_1_TX _MIPI2_3 TX _TXON4 _RXDN4
T | T
MIPI_RXDN3  MIPI1 MIPI_RXDN4  MIPI1 VCCI8A  MIPILTXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VOD_PHY VDDQPHY — GND VCC  MIPI_TXDNO MIPI3_TXDPO  VCC18A  MIPIBTXDNI  MIPI3  MIPI3_RXDP3
_RXDP4, _TXONZ _MIPIO_1_RX. _TXONT NCB_TOP_PHY _MIPI2.3 RX _RXDN3
u H B || || u
MIPI_RXDP3 ~ GND  MIPI_RXDP1  MIPI  MIPI_RXDP2  MIPI1 vee VCC  VDDQPHY  GND  VDDQXPHY ~ GND  VDDGX_PHY  GND  VDDQPHY  VCC  MPI3RXDP1  MPI3  MPI3RXDN2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
v . v
MIPI_RXDNO  MIPI1 GND  VDDQPHY ~ GND  VDDQPHY  GND  DDR.DQ[27] DDR DQ21] VDDQX_PHY VDDQX_PHY VDDQX_PHY VDDQX_PHY DDR DQ[8] DDRDQ[S| VDDQPHY — GND  VDDQPHY — GND  VDDQPHY ~ GND  MIPI3_RXDPO
_RXDPO
w w
GND  VDDQ_PHY DDR DQ[30] DDR DQ[31] DDR_DQ[28] DDR DQ[29) DDR DQ23] VDDQPHY — GND  VDDQX PHY ~ GND  VDDQX PHY ~ GND  DDRDQ[13]  GND  DDRDQ[10] DDR DQM4] DDR DQ[3] DDRDQEZl DDR DQIO] DDRDQ[]  VDDQ_PHY
Y Y
DDRDME ~ DDR  DDRDQS(3  DDR  DDRDASN2l DDR  DDRDQ[7] DDRAB  DDRAS  DDRAD] NC NC  DDRCSNE DDR DDRCSN{ ~DDR  DDR.DQE DDRDQ[ DDRDQE DDORDMO]  DDR  DDR DAS[O]
_Das Nl _bap4) _oap2) _cs N _cs Nl _Das_N[]
AA [ | AA
DDRDQI26] ~ GND ~ DDRDQ[25] ~ GND ~ DDRDQS[2l ~ GND  VDDQPHY  GND NC GND  VDDQPHY ~ GND ~ DDRCKN ~ GND  VDDQPHY ~ GND  DDRDQM4] ~ GND ~ DDRDM[l ~ GND  DDR DAl GND
W |~
GND  DDR_DQ[20] DDR_DQ[19] DDR DM[2] DDR_DQ[i8] DDR DQ[16] DDR AU  DDR A2l NC DDR_A[1] NC NC DDRCK ~ DDR_CAL DDR CKE[)] DDR RST_N DDR_CKE[] DDR DQ[5] DDR DQ[12] DDR_  DDRDQSH]  GND
Das_Ni1]
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22

QO +vo

O HVIO or Multi-Function

QO wsio

O HSIO or Multi-Function

. HSIO or Configuration

HSIO or Configuration or
Multi-Function

©
L

Reference Resistor Pin

DDR

. Dedicated Power
. Dedicated Ground

(@ Dedicated MIPI

- Dedicated Configuration
B Dedicated JTAG

No Connect (N.C)
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Figure 32: 484-Ball (J) FBGA 1/0 Bank Diagram

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22
A [ [ ] e 6 6 o o o \% ‘ ) mo|a
GND  GPIOB_N_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N 21 GPIOB_P_21 GPIOB_N 25 GPIOB_P_25 GPIOB_N 28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR_P_23 GPIOR_N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR_N_42 GPIOR t GND
_SSUN  CIK3N _EXTSPICLK  _CDI8 _cow coin4  cons _coio _co1 cps _cDi2g PLUNT  CLK12P  CLKIZN  CLK9P  _PLLUN
_clkap
B H o6 =1 | [ | [ | B
GPIOB_N_11 GPIOB_P_12 GPIOB N 15 VCCIO48 GPIOB P20  GND  GPIOB P23  GND  GPIOBP 26  GND  GPIOB.P20 GND GPIORP18  GND GPIORN20 GND  GPIORN26 ~ GND  GPIORP41  GND  GPIORP.44 GPIORN 44
_EXTFB_CLK2 N _coie _PLLIND _cone _co2 _CLKi5 N _EXTFB
_ckrp
C o [ ] . ] C
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N 22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 . N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLUNO  CBSELO  CLK2P  CLKAN _con col _cons _cont _CLKIS P _CLKIN  CLKBP  CLKEN _PLLNO  _CLK23N  _CLK23 P
_cLko.P
o o =m : » o
vecioss GND  GPIOB P17  GND GPIOB P_31 VCCIO4A  GPIOB_| 43 VCCIO3A GPIOR N_45 VCCIO2A_  GPIOT_P_18
_ClKk4P _coir 820 _ClK21P
E [ ] E
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N 24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N 21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43REF_RES 2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  NSTATUS  TESTN  _CDIs _coM3 EXTFB CD4 _CDI2s _coio _CLK14P _CLKI4N Clk22 P _CLKZ2N  _CLK2IN
CLKIP  CIKIN  _CIK6P
F o N v m|F
GPIOB P02  GND  GPIOB.N 10 VCCIO48 GPIOB! GND  GPIOR66 GPIOR63  GND  GPIOB P33 REF RES4A GND  GPIORP25 GND  GPIORG3 GPIORG2 GPIOR 60 GND  GPIOTP_16 GND  GPIOTN_14  GND
_csi _co2 _comt _cLki0_p _cLKig P _CLKITN
G o ( ( » o e H o G
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N 25 VCCA TR GPIOR 61 VCCIO33 TR GPIOR 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLNO_CDI0 _con cu _Clks P _CIKI3 P CIKI3N _CIKION _CLKOON CIKION _CLKIBP _CIKIZP  _EXTFB
H | | ‘ H B o H
VCCIOIC GPIOBIN.O9  GND  GPIOLO7 GPIOLO4 GPIOL03 GPIOR 69 GPIOR71 VCCAUX VCCABR  VCC ~ REFRES38  VCC VCCAUX ~ GPIOR S8 GPIORS6  GPIOL 27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_con _Clkzs  _ClK24 CUGS  CIKOP  CLKI6P CLKISN  _28.2C
Ve @ @ §m HE B B B B B e =m o J
REF_RES_4C GPIOB_N_01 GPIOB_ P01 VQPS  VCCIO33BL GPIOL05 GPIOL00  VCC GND vee GND vee GND vee GND  GPIOL 28 VCCIO33.TL GPIOL29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_cek _Clkas _PLUNT _cLkag _CLK30 _CLKI6N _PLLINO
K HE B B 6 B §F § B B B N B e o K
MIPIO_RXDN3 MIPIO_RXDP3MIPIO_RXDP2 CRESET N TCK oI GPIOL 06 GND vee GND vee GND vee GND VCC  GPIOL30 GPIOL 32  GPIOL 3 REF_RES 2AMIPI2_TXDPOMIPI2_TXDNO MIPI2 TXDP1
_cukar CLK31 PLUNT  _PLUNT
1l ®H ¢ H 6 H B B B B R B R BN e m o |
MPIOTXDP2 ~ GND  MPILRXDN2 ~ GND  MIPIORXDP1  TMS GND veo GND vee GND veo GND voe GND  GPIOL26  GND  MIPIZRXDP1 MIP_ MPI_RXDN2 GND  MIPI2_TXDN1
_PLUNT RXDP2
M o A B B B B B =B e O M
MIPIO_TXDN2 ~ MIPID  MIPIO_TXDPO  MIPI0  MIPIO_RXDN1 ~ MIPID CDONE GND vee GND vee GND vee GND VCC  MPIRXDPO  MIP2  MIP2_RXDNT ~GND  MP2TXDP2  MIPI2  MIPI3 TXDN3
_TXDONO RXDP4 _RXDPO _RXDNO _TXON2
N N
MIPIO_TXDN4 ~ MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO  TDO VCCAUX  VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY  VCCAUX  vCC18A_ MIPI2.RXDP3  MIPI2  MIPI2_TXDP3  MIP2  MIPI3_TXDP2  MIPI3
_TXOP4 _RXDN4  MIPI0_1_RX MIPI2_3 RX RXDN3 _TXON3 _TXO0P3
P ] moe
MPII_TXDPO  GND  MIPI_TXDN3 VCCI8A_ MIPIO_TXDNT MIPI_TXDP1 VCCABL ~ GND  VDD_PHY ~VDD_PHY VDD_PHY ~VDD_PHY VDD_PHY VDD_PHY ~VCCATL MIPI2RXDP4 MP2  MIPITXDP4 MIP2  VCCIBA_ MIPI3 TXDN2  GND
MIPIO_1_TX _RXDN4 _TXON4 MIPI2_3 TX
R | ] H H N H B R
MIPI_TXDNO  MIPI1  MIPI_TXDN3  MIPH MIPH_TXDN4  MIP1 vecisa vee GND VDD PHY VDDPHY  GND VDD PHY  GND vee vee VCCI8A  MIPI3TXDP4 ~MIPI3  MIPI3TXDP1  MIPI3  MIPI3 RXDP4
_TXOP3 _TXOP2 _TXDP4_MIPI0_1_TX _MIPI2_3 TX _TXON4 _RXDN4
T [ | T
MIPI_RXDN3  MIPI1 MIPI_RXDN4  MIPI1 VCC18A  MIPI_TXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VDD_PHY VDDQPHY — GND VCC  MIPI_TXDNO MIPI3_TXDPO  VCC18A  MIPIBTXDN1  MIPI3  MIPI3_RXDP3
_RXDP4 _TXONZ _MIPIO_1_RX. _TXON1 NCB_TOP_PHY _MIPI2_3 RX _RXDN3
u | I I | || || u
MPI1_RXDP3  GND  MIPI_RXDP1  MIPIl  MIPIi_RXDP2  MIPI1 vee VCC  VDDQPHY  GND  VDDQXPHY ~ GND  VDDGX_PHY  GND  VDDQPHY  VCC  MPI3RXDP1  MPPI3  MPI3RXDN2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
v . 3
MIPI_RXDNO  MIPI1 GND  VDDQPHY ~ GND  VDDQPHY  GND  DDR.DQ[27] DDR DQ21] VDDQX_PHY VDDQX_PHY VDDQX PHY VDDQX_PHY DDR DQIS] DDRDQ[S| VDDQPHY — GND  VDDQPHY — GND  VDDQPHY  GND  MIPI3_RXDPO
_RXDPO
w w
GND  VDDQ_PHY DDR DQ[30] DDR DQ[31] DDR DQ26] DDR_DQ[29] DDR DQ[23] VDDQPHY ~ GND  VDDQXPHY ~ GND  VDDQXPHY ~ GND  DDRDQU3 ~ GND  DDR.DQ[O] DDRDQM] DDRDQM3 DDRDQR] DDRDQ0] DDRDQ[1] VDDA PHY
Y Y
DDR DM@~ DDR  DDRDGSE  DDR DDRDQGSNPZl DDR  DDR.DQ[7] DDRAB  DDRAE  DDRAD] NC NC  DDRCSNO DDR DDRCSNf] ~DDR  DDRDQ@ DDRDQ[H] DDRDQ] DDRDMO] ~ DDR  DDR_DQS[0]
_Das Nl _ba4) _pap2) _cs N _cs Npl _Das N[}
AA
AR || H Bn [ ]
DDRDQI26] ~ GND ~ DDRDQRS| ~ GND  DDRDQS2] ~ GND  VDDQPHY — GND NC GND  VDDQPHY ~ GND  DDRCKN ~ GND  VDDQPHY ~ GND  DDRDQ[4]  GND  DDRDM1] ~ GND  DDRDQI]  GND
“ 1 e e o o o o e 6 ¢ ¢ ¢ ¢ o o o m ~
GND  DDR_DQ[20] DDR_DQ[19] DDR_DM[2] DDR_DQ[18] DDR_DQ[E] DDRA[]  DDR AR NC DDR_A[1] Ne NC DDRCK  DDR_CAL DDR_CKE[)] DDR_RST_N DDR_CKE[1] DDR_DQ[15] DDR.DQ[12] DDR_  DDRDQS[]]  GND
DQS {1}
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
Bank 2A_2B_2C Bank 2A_2B_2C VCCIO . Bank 4A . Bank 4A VCCIO . Bank BL Corner . Bank BL Corner VCCIO . Bank DDR . DDR Power Pins
@ Bank3a [ Bank 3avecio @ corkas [ sank4s vecio @ senkTLcomer [ Bank TL Comer vecio Other Dedicated
Power and Ground
Bank 38_3C | Bank3B_3CVcCIO @ conkic [ Bankacvecio () BankBR Comer || Bank BR Comner No Connect (N.C)

V' VREF Pin

. Bank TR Corner . Bank TR Corner
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Figure 33: 484-Ball (J) FBGA Emulated MIPI RX Groups

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

A1 ®© @€ @ ® O © © ® 6 6 6 6 6 o6 o6 o o o = -

GND  GPIOBN_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N_21 GPIOB_P_21 GPIOB_N_25 GPIOB_P_25 GPIOB_N_28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR P_23 GPIOR N_23 GPIOR P_26 GPIOR P_31 GPIOR N_31 GPIOR N 42 GPIOR P42  GND
UN  CLK3N _EXTSPICLK  _CDI8 _coig _coit4 _coits _coi20 _coi21 _cpiz8 _coizg _PLLUN1  _CLK12P  _CLK12N  CLK9P  _PLLNI
_CLK3_P

1 @ @€ 6 H o = || H 6 B 6 B ¢ EH 6 E o m o o -

GPIOB_N_11 GPIOB_P_12 GPIOBN_15 VCCIO4B GPIOB.P.20 ~ GND  GPIOBP23 GND  GPIOBP26 GND GPIOBP2 GND GPIORP18 GND GPIORN20 GND GPIORN26 GND GPIORP41 GND  GPIORP_44 GPIOR N 44

_EXTFB  _CLK2.N _CoI6 _PLLINO _coite _coi22 _CLK15 N _CLK9_N _EXTFB
115 e |14 112 19 18 16

[} [}
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLLINO  CBSELO  CLK2P  CLK4N  _CDI7 _coio _coitz _coits _con? _coizs _cpiz3 _CLKI5P  CLKMN  CLK8P  _CLKBN _PLLINO  _CLK23N  CLK23 P
_CLK0_P _CLKTN

o © H 6 H o6 ~n H ©¢ B 6 HE 6 H 6 B 6 EH 6 m o °

VCCIO4B GPIOBN 13 GND  GPIOBP.17 ~ GND  GPIOB.P22 VCCIO4A GPIOB P27 VCCIO4A GPIOBP 31 VCCIO4A GPIOB P 34 VCCIO3B 3C GPIOR N_19 VCCIO3B_3C GPIOR P_24 VCCIO3B 3C GPIOR P43 VCCIO3A GPIOR N 45 VCCIO2A_  GPIOT_P_18
_CBSEL1 _CLK4_P _com _cong _coi27 _CLKI1_P 282C  _CLK21P
_CLKON

e @€ @€ 0 © ® 6 6 6 6 o606 o ¢ o © 030 @ @ [¢

GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N_24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N_21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43 REF_RES_2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  _NSTATUS _TESTN  CDIs _CDM3  _EXTFB _CDI24 _coi2s _coizo _CLK14P  _CLK14N _ClK22 P CLk22N  _CLK2IN
CLKIP  CLKIN  _ClK6P

Fle | H & 1 HE &6 6 H o B~n H ¢ H o B
GPIOB P02 GND  GPIOBN_10 VCCIO4B GPIOBN19  GND GPIOR 66 GPIOR 68 GND  GPIOBP 33 REFRES4A GND GPIORP25 GND  GPIOR63 GPIOR62 GPIOR 60 GND  GPIOTP16 GND  GPIOTN_14  GND
_csl _co _cor _coist _CLK10.P _CLK19_P _CLKI7N

_CLK6 N |2
S e o o H 6 ¢ 6 6 o = || ® 6 6 0 o ¢

GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 48 GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N.25 VCCA TR  GPIOR 61 VCCIO33 TR GPIOR 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12

_PLLINO _coio _coi3 _CLK5_N _CLK5_P _CLK13_P _CLK13_N _CLK10_N _CLK20_.N _CLK19_N _CLK18 P _CLK17_P _EXTFB
HiH [ | H B B H B ® 6 e m o |
VCCIOAC GPIOB_N 09 GND GPIOL 07  GPIOL_04 GPIOL 03 GPIOR 69 GPIOR 71  VCCAUX  VCCA_BR VCC  REF_RES 38  VCC VCCAUX ~ GPIOR_58 GPIOR 56 GPIOL_27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12

I 1 7 _con _CLK25 _CLK24 _CLK28 _CLK20_ P _CLK16_P _CLK18_N _2B.2C
J e O || H B B B B B B B | | C] e O |
REF_RES_4C GPIOB_N_01 GPIOB_P_01 VaPs VCCIO33_BL  GPIOL_05 GPIOL_00 vee GND vee GND vee GND vce GND GPIOL_28 VCCIO33_TL GPIOL_29 GPIOT_N_13 REF_RES 2B GPIOT_N_11 GPIOT_P_11
_EXTFB _CLK26 _PLLINT _CLK29 _CLK30 _CLK16_N _PLLINO
° °
° °
° °
@ wvPiRxgroupl2 @ MIPIRX group 16 @ MIPIRX group 112 @ MIPIRX group 115 Not part of MIPI RX Group
@ MPIRX group 13 @ MPIRXgroup 18 MIPI RX group 113 @ ViPIRX group 117 C  Clock lane

@ ViPIRxgroup 14 @ MPIRX group 19 () MIPIRX group 114

Figure 34: 484-Ball (J) FBGA Package Marking
Pin 1 —>@) C3 «— Temperature and

]_I m speed grade

Ti180J484 < Device and package code
Lot code ——» U1234501A

Date code ———» B1938 @

Lead-free category
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Figure 35: 484-Ball (J) FBGA Package Outline
Top View
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Figure 36: 484-Ball (L) FBGA Pinout Diagram
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484-Ball (L) FBGA Package Specifications

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
A H |
GND  GPIOB_N_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N 21 GPIOB_P_21 GPIOB_N 25 GPIOB_P_25 GPIOB_N 28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR_P_23 GPIOR_N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR_N_42 GPIOR_P_42 GND
_Ssl _CLK3_N _EXTSPICLK _coi8 _CDIg _CpI4 _CDi1s _CDI20 _CDI21 _CpI28 _CDI29 _PLLINT _CLK12. P _CLK12.N _CLK9_P _PLLINT
_CLK3 P
B [ | [ | [ | [ | [ | [ | [ | [ | B
GPIOBN_11 GPIOB_P_12 GPIOBN.15 VCCIOAB GPIOB.P20 GND  GPIOB.P.23  GND  GPIOBP.2%5  GND GND  GPIORP.18 GND GPORN20 GND GPORN26  GND GPIORP41 GND  GPIORP.44 GPIORN.44
_EXTFB _CLK2_N _CDI6 _PLLINO _CDI16 _CLK15_N _CLK9_N _EXTFB
_CLK7_P
c o |
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLLINO  _CBSELO  _CLK2_f _CLK4 N _coir _coio _coiz _cois _coin7 _CDI26 _cpiz3 _CLK15.P  _CLK1_N  _CLK8_P _CLK8_N _PLLINO _CLK23 N _CLK23_P
cwop kTN
D D
VCCIO#® GPIOBN_13  GND  GPIOBP.17  GND  GPIOB.P22 VCCIO4A GPIOBP27 VCCI4A GPIOBP.31 VCCIO!A GPIOBP_34 VCCIOIB_3C GPIOR.N_19 VCCIOIB_IC GPIOR_P_24 VCCIO3B_IC GPIOR.P_43 VCCIO3A GPIORN_45 VCCIO2A_  GPIOT_P_18
cBSELT _cuka P _com _cone _con7 ek p Boc  _ckap
_CLKON
; ) ;
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOBN_24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOBN_33 GPIOR_P_17 GPIOR.N_17 GPIOR_P_21 GPIOR_N_21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43 REF_RES_2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_Cso SLN  _NSTATUS ~ _TEST.N _cois _coi13 _EXTFB _CDI24. _CDI25 _CDI30 _CLK14_ P _CLK14_N _CLK22 P _CLK22N  _CLK21N
_CLK1_P  CLKIN  _CLKE_P
F F
GPIOB_P_02 GND GPIOB_N_10 VCCIO4B GPIOB_N_19 GND GPIOR 66  GPIOR_68 GND GPIOB_P_33 REF_RES_4A GND GPIOR_P_25 GND GPIOR 63  GPIOR 62  GPIOR_60 GND GPIOT_P_16 GND GPIOT_N_14 GND
csi _con _cowe _con _cLkio P _cikiep CLKITN
_CLK8_N
o (o} 2
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES_4B GPIOB_N_18 GPIOB_P_18 GPIOR_70 VCCIO33_ BR GPIOR 65 GPIOR 67 GPIOR_P_22 GPIOR_N_22 GPIOR_N_25 VCCA_TR GPIOR 61 VCCIO33 TR GPIOR 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLINO _coio _coi _CLKS N _CLK5 P _CLK13P _CLK13N _CLK1ON _CLK20N _CLK19.N _CLKI8_P _CLKI7_P _EXTFB
H Q H
GND GPIOL_07 GPIOL 04 GPIOL 03 GPIOR 69 GPIOR 71  VCCAUX  VCCA BR VCC  REF_RES_3B  VCC VCCAUX ~ GPIOR 58 GPIOR 56 GPIOL_27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
ckes_cwkas ClKzB  CLKOP _CLKIGP _CLKIBN  _28.2C
J A B B B B B B o |
REF_RES_4C GPIOB_N_01 GPIOB_P_01 vaps VCCIO33_ BL  GPIOL_05 GPIOL_00 vee GND vee GND vee GND vee GND GPIOL_28 VCCIO33_TL GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
cok_extre ckzs PN _cikas CLKI0_CLKIBN PLUNO
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Figure 37: 484-Ball (L) FBGA 1/0 Bank Diagram
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Figure 38: 484-Ball (L) FBGA Emulated MIPI RX Groups
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Figure 39: 484-Ball (L) FBGA Package Marking
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Figure 40: 484-Ball (L) FBGA Package Outline
Top View
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484-Ball (M) FBGA Package Specifications

Figure 41: 484-Ball (M) FBGA Pinout Diagram
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GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLUNO  CBSELO  CLK2P  CLKAN  _CDI7 _cono  com2  _cbhs _con7 _cpe _cDI3 _CLKIS P _CLKIN  CLKP  CLKEN _PLLNO  _CLK23N  CLK23 P
_CLKo_P. _CLKTN
D
VCCIOB GPIOBN 13 GND  GPIOB P17 GND  GPIOBP22 VCCIO4A GPIOB P27 VCCIOSA GPIOB P31 VCCIO4A GPIOB P_34 VCCIO3B 3C GPIOR N 19 VCCIO3B_3C GPIOR P 24 VCCIO3B 3C GPIOR P43 VCCIO3A GPIORN 45 VCCIO2A_  GPIOT_P_18
_cBSEL1 _clka P _cont _cona _coizz _cLki_p. B2c  _Clk2iP
_CLKON
e )
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N 24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N 21 GPIOR N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43REF_RES 2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  NSTATUS  TESTN  _CDis _con3 _EXTFB_cDi4 _coes _coBo _CLK14P _CLKI4N Clk22 P _CLKZ2N  _CLK2IN
CIKIP  CIKIN  _CIK6P
F | ]
GPIOBP02  GND  GPIOBN_10 VCCIO4B GPIOBN19 ~ GND  GPIOR 66 GPIOR 68  GND  GPIOB_P_33 REF.RES4A GND  GPIORP25 GND  GPIOR63 GPIOR62 GPIOR 60 GND  GPIOTP16  GND  GPIOTN14  GND
_csi _con _com _cot _CLK10_P. _CLK19_P _CLKITN
_CLKEN
G 0
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N 25 VCCA TR GPIOR 61 VCCIO33 TR GPIOR 50 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLNO_CDI0 _con _CLKSN  ClksP _CIKI3P  CIKI3N _CIKION _CLKON  CLKISN _CIKIBP CIKIZP  _EXTFB
H o) mE O
GND  GPIOLO7 GPIOLO4 GPIOL03 GPIOR 69 GPIOR71 VCCAUX ~VCCABR  VCC ~ REFRES38  VCC VCCAUX ~ GPIOR S8  GPIORS6  GPIOL_27  GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_Clkzs  _Clkaa ClLK28  CLK20P  CLKIGP CLKIEN  28.2C
J | | H B o
REF_RES_4C GPIOB_N 01 GPIOB P01~ VQPS  VCCIO33BL GPIOL05 GPIOL00  VCC GND vee GND vee GND vee GND  GPIOL 28 VCCIO33TL GPIOL_29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_cek _EXTFB _CLK26  _PLLNT _CLk2g _CLK0_CLKI6N _PLLINO
K HE EH N HE B B B B B B B o
MIPIO_RXDN3 MIPIO_RXDP3MIPIO_RXDP2 CRESET N TCK. oI GPIOL 06 GND vee GND vee GND vee GND vee GPIOL 30 GPIOL 32  GPIOL 35 REF_RES 2AMIPI2_TXDPOMIPI2_TXDNO MIPI2_TXDP1
_ciker _CLK31  PLLNT  _PLUN1
e nm || HE B B B B B B BB " o
MIPIO_TXDP2 ~ GND ~ MIPI_RXDN2 ~ GND  MIPIO_RXDP1 TS GND vee GND. vee GND vee GND vee GND  GPIOL20  GND  MIPRRXDP1 MP_  MIPI2RXDN2 ~ GND  MIPI2_TXDN1
_PLLINT RXDP2
M || H B E E & e 6 o
MIPIO_TXDN2 ~ MIPIO  MIPITXDPO  MIPID  MIPIO_RXDN1  MIPID CDONE GND. vee GND. vee GND. vee GND. VCC  MPZRXDPO  MIP2  MIP2RXONT ~GND M2 TXDP2  MIP2  MIPI3_TXDN3
_TXDNO _RXDP4 _RXDPO _RXDNO _TXON2
N
MIPIO_TXDN4  MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO DO VCCAUX  VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY  VCCAUX  VCC18A_ MIPI2_RXDP3 ~ MIP2  MIP2_TXDP3 ~ MIPR2  MIPIS_TXDP2  MIPI3
_TxOP4 _RXDN4  MIPIO_1_RX MIPI2_3 RX _RXDN3 _TXON3 _Tx0P3
P || A B B B B N [ ) ]
MIPI_TXDPO  GND  MIPIO_TXDN3 VCC18A_ MIPIO_TXDN1 MIPIO_TXDP1 VCCA BL GND  VDD_PHY VDD_PHY VDD_PHY VDD PHY VDDPHY VDDPHY ~VCCATL MP2RXDP4 MP2  MP2TXDP4 MP2  VCCIS8A_ MPI3TXDN2  GND
MIPIO_1_TX _RXDN4 _TXON4 MIPI2_3 TX
R " n || H H N
MIPI_TXDNO M MIPI_TXDN3  MIPI MIPI_TXDNA  MIPI1 vecisa vee GND VDD PHY VDDPHY  GND VDD PHY  GND vee vee VCCI8A  MIPI3 TXDP4 MIPI3  MIPI3TXDP1  MIPI3  MIPI3 RXDP4
_TXDP3 _TXOP2 _TXOP4_MIPI0_1_TX _MIPI2_3 TX _TXON4 _RXDN4
T ]
MIPI_RXDN3  MIPI1 MIPI_RXDN4  MIPI1 VCCI8A  MIPILTXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VOD_PHY VDDQPHY — GND VCC  MIPI_TXDNO MIPI3_TXDPO  VCC18A  MIPIBTXDNI  MIPI3  MIPI3_RXDP3
_RXDP4, _TXDN2_MIPIO_1_RX _TXON1 NCB_TOP_PHY _MIPI2.3 RX _RXDN3
u || H B || ||
MIPI_RXDP3 ~ GND  MIPI_RXDP1  MIPI  MIPI_RXDP2  MIPI1 vee VCC  VDDQPHY  GND  VDDQXPHY ~ GND  VDDGX_PHY  GND  VDDQPHY  VCC  MPI3RXDP1  MPI3  MPI3RXDN2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
V| mei_rxono men GND  VDDQPHY ~ GND  VDDQPHY  GND NC. NC.  VDDQX_PHY VDDQX PHY VDDQX_PHY VDDQX_PHY DDR DQ[8] DDRDQ[S| VODQPHY —~ GND  VDDQPHY — GND  VDDQPHY ~ GND  MIPI3RXDPO
_RXDPO
w W
GND  VDDQPHY  NC. NC NC. NC NC.  VDDQPHY ~ GND  VDDOXPHY ~ GND  VDDQX_PHY ~ GND  DDRDQI13] ~ GND  DDRDQI0] DDR DQ4] DDRDQI3] DDRDQ2] DDR DQE] DDRDQ]  VDDQPHY
Y
NG NC NC. NC NG NC NC DDRAB]  DDRAS]  DDRA0] NC NC  DDRCSNE DDR DDRCSNf] DDR  DDRDQE DDRDQ[] DDRDQY] DDRDMO]  DDR DR DAS[]
_cs N _cs Nl _Das_N[]
M | | || | |
NC GND NC. GND NC. GND  VDDQPHY  GND NC GND  VDDQPHY ~ GND ~ DDRCKN ~ GND  VDDQPHY ~ GND  DDRDQM4] ~ GND ~ DDRDM[l ~ GND  DDR DAl GND
W |
GND NC. NG NC NC. NC DDR A4l DDR_AP NC DDR_Al1] NC NC DDR.CK ~ DDR_CAL DDR_CKE[)] DDR_RST_N DDR_CKE[1] DDR_DQ[15] DDRDQ[12] DDR_  DDRDQS[1]  GND
Das N
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22

QO +vo

O HVIO or Multi-Function

QO wsio

O HSIO or Multi-Function

. HSIO or Configuration

HSIO or Configuration or
Multi-Function

©
L

Reference Resistor Pin

DDR

. Dedicated Power
. Dedicated Ground

(@ Dedicated MIPI

B Dedicated JTAG

No Connect (N.C.)
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Figure 42: 484-Ball (M) FBGA 1/0 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
[ [ ] e 6 6 o o o ‘ ) ||
GND  GPIOB_N_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N 21 GPIOB_P_21 GPIOB_N 25 GPIOB_P_25 GPIOB_N 28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR_P_23 GPIOR_N_23 GPIOR_P_26 GPIOR_P_31 GPIOR_N_31 GPIOR_N_42 GPIOR t GND
_SSUN  CIK3N _EXTSPICLK  _CDI8 _cow coin4  cons _coio _co1 cps _cDi2g PLUNT  CLK12P  CLKIZN  CLK9P  _PLLUN
_clkap
H o6 =1 | [ | [ | B
GPIOB_N_11 GPIOB_P_12 GPIOB N 15 VCCIO48 GPIOB P20  GND  GPIOB P23  GND  GPIOBP 26  GND  GPIOB.P20 GND GPIORP18  GND GPIORN20 GND  GPIORN26 ~ GND  GPIORP41  GND  GPIORP.44 GPIORN 44
_EXTFB_CLK2 N _coie _PLLIND _cone _co2 _CLKi5 N _EXTFB
_ckrp
W, ! ) S ) [}
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N 22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_20 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLUNO  CBSELO  CLK2P  CLKAN _con col _cons  con7 D26 coi3 _CLKIS P _CLKIN  CLKBP  CLKEN _PLLNO  _CLK23N  _CLK23 P
_cLko.P
o N ) D °
vecioss GND  GPIOB P17  GND 27 VCCIOfA GPIOB_P_31 VCCIOSA GPIOB f 43 VCCIO3A GPIOR N_45 VCCIO2A_  GPIOT_P_18
_ClKk4P 820 _ClK21P
[ ] E
GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N 24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N 21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43REF_RES 2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  NSTATUS  TESTN  _CDIs _coM3 EXTFB CD4 _CDI2s _coio _CLK14P _CLKI4N Clk22 P _CLKZ2N  _CLK2IN
CLKIP  CIKIN  _CIK6P
o Hu ) v | F
GPIOB P02  GND  GPIOB.N 10 VCCIO48 GPIOB! GND  GPIOR66 GPIOR63  GND  GPIOB P33 REF RES4A GND  GPIORP25 GND  GPIORG3 GPIORG2 GPIOR 60 GND  GPIOTP_16 GND  GPIOTN_14  GND
_csi _co2 _comt _cLki0_p _cLKig P _CLKITN
® H O 0 ¢ ( : G
GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 4B GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N 25 VCCA TR GPIOR 61 VCCIO33 TR GPIOR 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12
_PLLNO_CDI0 _con cu _Clks P _CIKI3 P CIKI3N _CIKION KON CLKIGN _CIKIBP CIKITP  _EXTFB
| | ‘ H
VCCIOIC GPIOBIN.O9  GND  GPIOLO7 GPIOLO4 GPIOL03 GPIOR 69 GPIOR71 VCCAUX VCCABR  VCC ~ REFRES38  VCC VCCAUX ~ GPIOR S8 GPIORS6  GPIOL 27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12
_con _Clkzs  _ClK24 CUGS  CIKOP  CLKI6P CLKISN  _28.2C
H B J
REF_RES_4C GPIOB_N_01 GPIOB_ P01 VQPS  VCCIO33BL GPIOL05 GPIOL00  VCC GND vee GND vee GND vee GND  GPIOL 28 VCCIO33.TL GPIOL29 GPIOT_N_13 REF_RES_2B GPIOT_N_11 GPIOT_P_11
_cek _Clkas _PLUNT _cLkag _CLK30 _CLKI6N _PLLINO
HE B B 6 B §F § B B B N B e o K
MIPIO_RXDN3 MIPIO_RXDP3MIPIO_RXDP2 CRESET N TCK oI GPIOL 06 GND vee GND vee GND vee GND VCC  GPIOL30 GPIOL 32  GPIOL 3 REF_RES 2AMIPI2_TXDPOMIPI2_TXDNO MIPI2 TXDP1
_cukar CLK31 PLUNT  _PLUNT
[ | | A B B B B R B B BB e m o |
MPIOTXDP2 ~ GND  MPILRXDN2 ~ GND  MIPIORXDP1  TMS GND veo GND vee GND veo GND voe GND  GPIOL26  GND  MIPIZRXDP1 MIP_ MPI_RXDN2 GND  MIPI2_TXDN1
_PLUNT RXDP2
o HE B B B B B B B e O M
MIPIO_TXDN2 ~ MIPID  MIPIO_TXDPO  MIPI0  MIPIO_RXDN1 ~ MIPID CDONE GND vee GND vee GND vee GND VCC  MPIRXDPO  MIP2  MIP2_RXDNT ~GND  MP2TXDP2  MIPI2  MIPI3 TXDN3
_TXDONO _RXDP4 _RXDPO _RXDNO _TXON2
N
MIPIO_TXDN4 ~ MIPIO  MIPIO_TXDP3  MIPIO VCC18A_ MIPIO_RXDNO  TDO VCCAUX  VDD_PHY  VDD_PHY GND VDD_PHY GND VDD_PHY  VCCAUX  vCC18A_ MIPI2.RXDP3  MIPI2  MIPI2_TXDP3  MIP2  MIPI3_TXDP2  MIPI3
_TXOP4 _RXDN4  MIPI0_1_RX MIPI2_3 RX RXDN3 _TXON3 _TXO0P3
[ | ] ] moe
MPII_TXDPO  GND  MIPI_TXDN3 VCCI8A_ MIPIO_TXDNT MIPI_TXDP1 VCCABL ~ GND  VDD_PHY ~VDD_PHY VDD_PHY ~VDD_PHY VDD_PHY VDD_PHY ~VCCATL MIPI2RXDP4 MP2  MIPITXDP4 MIP2  VCCIBA_ MIPI3 TXDN2  GND
MIPIO_1_TX _RXDN4 _TXON4 MIPI2_3 TX
H H N H B R
MIPI_TXDNO  MIPI1  MIPI_TXDN3  MIPH MIPH_TXDN4  MIP1 vecisa vee GND VDD PHY VDDPHY  GND VDD PHY  GND vee vee VCCI8A  MIPI3TXDP4 ~MIPI3  MIPI3TXDP1  MIPI3  MIPI3 RXDP4
_TXOP3 _TXOP2 _TXDP4_MIPI0_1_TX _MIPI2_3 TX _TXON4 _RXDN4
| ] T
MIPI_RXDN3  MIPI1 MIPI_RXDN4  MIPI1 VCC18A  MIPI_TXDP1  MIPI1 VCC  VDDQPHY VDD_PHY  VDDPLL_ VDDQ_CK_PHY VDD_PHY VDDQPHY — GND VCC  MIPI_TXDNO MIPI3_TXDPO  VCC18A  MIPIBTXDN1  MIPI3  MIPI3_RXDP3
_RXDP4 _TXONZ _MIPIO_1_RX. _TXON1 NCB_TOP_PHY _MIPI2_3 RX _RXDN3
[ | H N || || u
MPI1_RXDP3  GND  MIPI_RXDP1  MIPIl  MIPIi_RXDP2  MIPI1 vee VCC  VDDQPHY  GND  VDDQXPHY ~ GND  VDDGX_PHY  GND  VDDQPHY  VCC  MPI3RXDP1  MPPI3  MPI3RXDN2  MIPI3 GND  MIPI3_RXDNO
_RXDN1 _RXDN2 _RXDN1 _RXDP2
|| v
MIPI_RXDNO  MIPI1 GND  VDDQPHY ~ GND  VDDQPHY  GND NC. NC. VDDQX_PHY VDDQX_PHY VDDQX_PHY VDDQX_PHY DDRDQIS] DDRDQS| VDDQPHY ~ GND  VDDQPHY ~ GND  VDDQ_PHY ~ GND  MIPI3_RXDPO
_RXDPO
[ | w
GND  VDDQPHY  NC. NC. NC. NC NC.  VDDQPHY ~ GND  VDDQXPHY  GND  VDDQXPHY ~ GND  DDRDQI3]  GND  DDRDQ[O] DDRDQM] DDR DA DDR DQ[2] DDRDQ[O] DDR DA  VDDQ_PHY
Y
NG NC NC. NC NC. NC NC DDRA]  DDRA[S]  DDR_AI] NC NC  DDRCSNE DDR DDRCSNf] DDR  DDRDQE DDRDQ[] DDRDQE] DDRDMO] ~ DDR DR DAS[]
_cs N _cs Npl _Das N[}
[ | || || H Bn mom
NG GND NC. GND NC. GND  VDDQPHY  GND NC GND  VDDQPHY ~ GND  DDRCKN ~ GND  VDDQPHY ~ GND  DDRDQ[4]  GND  DDRDM1] ~ GND  DDRDQI]  GND
[ | e O o e 6 ¢ ¢ ¢ ¢ o o o m ~
GND N NG NC NC. NG DDRA[4]  DDR_AR] NC DDR_A[1] Ne NC DDRCK  DDR_CAL DDR_CKE[)] DDR_RST_N DDR_CKE[1] DDR_DQ[15] DDR.DQ[12] DDR_  DDRDQS[]]  GND
DQS {1}
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
Bank 2A_2B_2C Bank 2A_2B_2C VCCIO . Bank 4A . Bank 4A VCCIO . Bank BL Corner . Bank BL Corner VCCIO . Bank DDR . DDR Power Pins
@ Bank3a [ Bank 3avecio @ corkas [ sank4s vecio @ senkTLcomer [ Bank TL Comer vecio Other Dedicated
Power and Ground
Bank 38_3C | Bank3B_3CVcCIO @ conkic [ Bankacvecio () BankBR Comer || Bank BR Comner No Connect (N.C.)

V' VREF Pin

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

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

A1 ®© @€ @ ® O © © ® 6 6 6 6 6 o6 o6 o o o = -

GND  GPIOBN_12 GPIOB_N_16 GPIOB_P_16 GPIOB_N_21 GPIOB_P_21 GPIOB_N_25 GPIOB_P_25 GPIOB_N_28 GPIOB_P_28 GPIOB_P_32 GPIOB_N_32 GPIOR_N_16 GPIOR_P_16 GPIOR P_23 GPIOR N_23 GPIOR P_26 GPIOR P_31 GPIOR N_31 GPIOR N 42 GPIOR P42  GND
UN  CLK3N _EXTSPICLK  _CDI8 _coig _coit4 _coits _coi20 _coi21 _cpiz8 _coizg _PLLUN1  _CLK12P  _CLK12N  CLK9P  _PLLNI
_CLK3_P

1 @ @€ 6 H o = || H 6 B 6 B ¢ EH 6 E o m o o -

GPIOB_N_11 GPIOB_P_12 GPIOBN_15 VCCIO4B GPIOB.P.20 ~ GND  GPIOBP23 GND  GPIOBP26 GND GPIOBP2 GND GPIORP18 GND GPIORN20 GND GPIORN26 GND GPIORP41 GND  GPIORP_44 GPIOR N 44

_EXTFB  _CLK2.N coI6 _PLLINO _coite _coi22 _CLK15 N _CLK9_N _EXTFB
115 e |14 112 19 18 16

[} [}
GPIOB_P_11 GPIOB_P_13 GPIOB_P_15 GPIOB_N_17 GPIOB_N_20 GPIOB_N_22 GPIOB_N_23 GPIOB_N_27 GPIOB_N_26 GPIOB_N_31 GPIOB_N_29 GPIOB_N_34 GPIOR_N_18 GPIOR_P_19 GPIOR_P_20 GPIOR_N_24 GPIOR_P_27 GPIOR_N_27 GPIOR_N_41 GPIOR_P_45 GPIOT_N_20 GPIOT_P_20
_PLLINO  CBSELO  CLK2P  CLK4N  _CDI7 _coio _coitz _coits _con? _coizs _cpiz3 _CLKI5P  CLKMN  CLK8P  _CLKBN _PLLINO  _CLK23N  CLK23 P
_CLK0_P _CLKTN

o © H 6 H o6 ~n H ©¢ B 6 HE 6 H 6 B 6 EH 6 m o °

VCCIO4B GPIOBN 13 GND  GPIOBP.17 ~ GND  GPIOB.P22 VCCIO4A GPIOB P27 VCCIO4A GPIOBP 31 VCCIO4A GPIOB P 34 VCCIO3B 3C GPIOR N_19 VCCIO3B_3C GPIOR P_24 VCCIO3B 3C GPIOR P43 VCCIO3A GPIOR N 45 VCCIO2A_  GPIOT_P_18
_CBSEL1 _CLK4_P _com _cong _coi27 _CLKI1_P 282C  _CLK21P
_CLKON

e @€ @€ 0 © ® 6 6 6 6 o606 o ¢ o © 030 @ @ [¢

GPIOB_N_02 GPIOB_P_08 GPIOB_P_14 GPIOB_N_14 GPIOB_P_19 GPIOB_N_24 GPIOB_P_24 GPIOB_N_30 GPIOB_P_30 GPIOB_N_33 GPIOR_P_17 GPIOR_N_17 GPIOR_P_21 GPIOR_N_21 GPIOR_N_28 GPIOR_P_28 REF_RES_3A GPIOR_N_43 REF_RES_2C GPIOT_P_19 GPIOT_N_19 GPIOT_N_18
_cso _SSLN  _NSTATUS _TESTN  CDIs _CDM3  _EXTFB _CDI24 _coi2s _coizo _CLK14P  _CLK14N _ClK22 P CLk22N  _CLK2IN
CLKIP  CLKIN  _ClK6P

Fle | H & 1 HE &6 6 H o B~n H ¢ H o B
GPIOB P02 GND  GPIOBN_10 VCCIO4B GPIOBN19  GND GPIOR 66 GPIOR 68 GND  GPIOBP 33 REFRES4A GND GPIORP25 GND  GPIOR63 GPIOR62 GPIOR 60 GND  GPIOTP16 GND  GPIOTN_14  GND
_csl _co _cor _coist _CLK10.P _CLK19_P _CLKI7N

_CLK6 N |2
S e o o H 6 ¢ 6 6 o = || ® 6 6 0 o ¢

GPIOB_P_00 GPIOB_P_09 GPIOB_P_10 REF_RES 48 GPIOB_N_18 GPIOB_P_18 GPIOR 70 VCCIO33 BR GPIOR 65 GPIOR 67 GPIOR P 22 GPIOR N 22 GPIOR N.25 VCCA TR  GPIOR 61 VCCIO33 TR GPIOR 59 GPIOT_N_17 GPIOT_N_16 GPIOT_P_15 GPIOT_P_14 GPIOT_P_12

_PLLINO _coio _coi3 _CLK5_N _CLK5_P _CLK13_P _CLK13_N _CLK10_N _CLK20_.N _CLK19_N _CLK18 P _CLK17_P _EXTFB
HiH [ | H B B H B ® 6 e m o |
VCCIOAC GPIOB_N 09 GND GPIOL 07  GPIOL_04 GPIOL 03 GPIOR 69 GPIOR 71  VCCAUX  VCCA_BR VCC  REF_RES 38  VCC VCCAUX ~ GPIOR_58 GPIOR 56 GPIOL_27 GPIOT_P_17 GPIOT_P_13 GPIOT_N_15 VCCIO2A  GPIOT_N_12

I 1 7 _con _CLK25 _CLK24 _CLK28 _CLK20_ P _CLK16_P _CLK18_N _2B.2C
J e O || H B B B B B B B | | C] e O |
REF_RES_4C GPIOB_N_01 GPIOB_P_01 VaPs VCCIO33_BL  GPIOL_05 GPIOL_00 vee GND vee GND vee GND vce GND GPIOL_28 VCCIO33_TL GPIOL_29 GPIOT_N_13 REF_RES 2B GPIOT_N_11 GPIOT_P_11
_EXTFB _CLK26 _PLLINT _CLK29 _CLK30 _CLK16_N _PLLINO
° °
° °
° °
@ wvPiRxgroupl2 @ MIPIRX group 16 @ MIPIRX group 112 @ MIPIRX group 115 Not part of MIPI RX Group
@ MPIRX group 13 @ MPIRXgroup 18 MIPI RX group 113 @ ViPIRX group 117 C  Clock lane

@ ViPIRxgroup 14 @ MPIRX group 19 () MIPIRX group 114

Figure 44: 484-Ball (M) FBGA Package Marking
Pin 1 —>@) C3 «— Temperature and

]_I m speed grade

Ti180M484 <« Device and package code
Lot code ——» U1234501A

Date code ———» B1938 @

Lead-free category

www.elitestek.com 46



$X& %% Packaging User Guide

Figure 45: 484-Ball (M) FBGA Package Outline
Top View
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529-Ball FBGA Package Specifications

The following figures show the pin, /O bank locations, package top-side marking, and
outlines for this package. FPGAs in this package are pin compatible.
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529-Ball (F) FBGA Package Specifications

Figure 46: 529-Ball (F) FBGA Pinout Diagram

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23
A A
GN GrIOB NL20 GHOS 1053 GPI0B P 55 GPIOR P 01 GHOT .01 GPIOTAL S GHOT 05 GPIOTNL08 GPIOTP 10 GPIOT 10 GPIORAL22 GHOR 26 GPIOR N6 GPIOT AL 36 GPIOTP 38 GHOTD 30 GPOTA S OlD  GPION 42 GHOT» 42 ReF nEs 20 ON>
s e o s s Tesar Cean
B B
O HObNRERSAA GO GROTAG VCOO% GROTALOr GPOTALIT  GND  GPIORP GHORP  O\D  GHORP3s GPIOTNLSS VIO | GPIONPLA1 GO GPOTILES | OND GMOTAL2 GPIOT .21
pn s s
c O |
CPIOB .24 GPIOS A 21 GPIOB.p 21 GPIOS .52 GHOT .00 CPIOREAL09 GPIOT 04 GPIOR N0t GPIORP.07 GHOT 17 GPIOR-P.20 GHOR 25 CPIOR N 28 T RES 56 GPIOTCP.37 GPIOR.40 GPIOTNLAD GHOR 41 GHOR 44 CPIOR P45 GHOTP 2 GPOTALSZ  GPIOTAL2S
s s o e e s T o oG
o Q m O °
GN  CrICB P 26 GMOS 26 VGLIOW  GPIOS P 50 REF NES G0 CEIONC GHOTN 05 CPIOTALGS | OND  GPIOTN 20 CPIOP 25 VGO CPIOTNLS1 GPIOTN 37 VCTOM MO 43 GPIOTAS N GrOTA® coTR s G0 omoT s
o eon o T S S
E O |t
GPIOR P12 GHOS 23 GHIOB 25 GPIOS .25 GHION N0 GHIOK 12 GHONNL 02 GO PO .08 GPIOR .10 GHIOR 25 GPOMN 23 GPIORN 21 PO 31 GPISR 63 AR50 GPISA 56 e HES 40 GHIOT L0 GHOTN 21 G021 GOTALIT  GPIOT 11
" e e M e o g e e
F O O m O |
OB O CrORP 1o roRN s GO M VOO G VCOORBR GRS GROTILI GRORNZ! vomOW GROTR voDws GRS vooss T rOTRS WOt crOTPm oMb roTum D crorhs
i ey gooN e o
e Q |e
GPOTPi1 GOSN GIOEILIE VOO GPIOTALS GPIOS P31 GPIT0 CPSe  GMIRSS VGO CPIORR.21 G2t GPIORALZT PO 30 GPISR 61 GHIT.S0 GPIOTILSS GHOTALS! GHOTP.31 GHIOTAL28 GPOTP.20 GPIOTP_ 12 GPIOTILS
e e e T e e o S
H H
B rOTPuonOTN N crORhat cHoNs O oShso GRS GOTALIE GoOTh. 18 GROTAL2 GOT 27 POTN® GSRss VCEATR  \GUGK  GROTALS! GPOTR. st GPOTR vt oL O
T e e s i s s
J (0] H B B J
REF NS 45 GPIORLI5 GPIOR.15 GPIRAL2D GPORZ1 PRI 20 CPORP.8 VOUABR V6 WD MGL D VGBS b VGO voMX crOTAZ oPOTRS  OND  GPOTRIs GROTAIS SRR GROTILN
T o o aa e s o e Then Chie
K [ | H B B B ©® K
OO cronu cMon N Pz wdo  woMx o vee o uee o e ol vcooic croTALZs GMOTP2s GrOTALEN CROTh 21 CROTALI Voo R NES5
T e o e
o
L H B B B BN o It
. 7 00 CPIORP. 4GP 16 CHORN_1S CPORIZZ CPORP.10 PRI Voo Bib oo D Vob D VoD oroTh.io GROTILD GPOTP1s GROTN 22 GROTP22 GPOTPM GROTALKS PIOTPL0s
o e e e e o coe s e s Than e e
o
u [ ] H B B = H |
oo OB rOTNG oo MOSPs ROEALI vcoois o vee o e o0 e N0 croTAs vt cROTALI GROTRs oD onoThio oroTaLD o0
Moo s o M
or oon
N H B E B B B E @m O |n
GPIORP 01 GHOT N 07 GPIOR D 06 GPIOS 108 HOTP 5 GOSN Gs wCobic 6D v G vce G vce N vCC nOT .08 GROTA08 GHOTNL00 GHOT P00 GPIOT 07 GROTALGr GPIOT 01 GPIOTI 04
o
’ EE EEE E = o |r
cPOTR0 VoaDic GRG0 VCOIDIC  GROR P01 GG CRORALE GRORP.G2 bty MO oWy oD N oW VDLW G0 VCOIOA GHOTP.08 GIOTALDS GPIOT LS GROTAL0S  VCDIOoA  GHOTALO!
i
R | | [ | | | R
O GO 01 CPOBILY CRB 0 GOTN0 CRESETN VOOAGL WOAX O VbW DOy N \Omw Vb GND VoI vODAT onoTho oo VODOB POTA®) GROTE® GPOTRO!
" T i e o
T H N H B || |
O merrEsic Lo 106 M oo b U DY VDY vODPMY vODGCKbRYODRY  WOOPY  wobPw  eE N GeoLo chiar im0 renesa o0
e el Tha e
y EEE ,
oW oty m woomE T T v VOt VDA uDDUAN  OD \NiMowobiny BB vom Ve ohm  cthn woomm oa L voomsT oot
e i it it
v| © || || o |v
oo Voo EL Lo Sz el Loy O oDRCAL WG D voomORY womcen G woomcenr G0 ne 00 ol ool oais oile omSiss  onSiss
e i o e
wl O O |v
o o Nt om s oASLo woabe oo ooRas N no  wbamn  ne  ne  ne W Voo oSeas e o o oS
T i e
vi | H B |
VDDQ_PHY GND VDDQ_PHY ‘GND 'VDDQ_PHY GND DDR_A[5] GND DDR_A[2] GND 'VDDQ_PHY GND 'VDDQ_PHY GND DDR_CS_N[0] GND DDR_CS_N[3] GND VDDQ_PHY GND VDDQ_PHY GND VDDQ_PHY
AA IAA
No M. NS Mo NE No NS NE N ND oon) ooniem oonter ooR o DDA DONDWI COVDOE) DORDGWI G CORDOGI DONBOT oDNGEl  DOMBOU
AB | H B BN H N H N H N | 8
N.C. GND N.C. NC. GND 'VDDQ_PHY GND N.C. N.C. 'VDDQ_PHY GND DDR_CK_N GND VDDQ_PHY DDR_DQ[12] DDR_DQS[1] GND VDDQ_PHY DDR_DQI5] DDR_DQ{4] DDR_DQS[0] GND DDR_DM[0]
Al W | | | |
GND N.C. N.C. ‘GND N.C. NC. N.C. N.C. GND NC. DDR_A[0] DDR_CK DDR_RST_N DDR_DQ[14] GND DDR_DQS_N[1] DDR_DQ[9] DDR_DQ[11] DDR_DQ{3] ‘GND DDR_DQS_N[0] DDR_DQI6] GND
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23
O HVIO Q) Hsio HSIO or Configuration or [l oedicated Power ] Dedicated Configuration

Multi-Function

© Hvioormuti-Function () HSIO or Multi-Function

‘ HSIO or Configuration DDR

. Reference Resistor Pin

[l Dpedicated Ground Dedicated JTAG

@ Dedicated MIPI No Connect (N.C.)

www.elitestek.com 49



$X£ &% Packaging User Guide

Figure 47: 529-Ball (F) FBGA 1/0 Bank Diagram
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Figure 48: 529-Ball (F) FBGA Emulated MIPI RX Groups
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Figure 49: 529-Ball (F) FBGA Package Marking
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Figure 50: 529-Ball (F) FBGA Package Outline
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0.5+0.05+

A
] (A3)
(0.08)

pi=n

SEATING
PLANE

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

NOTES:

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

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

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

Figure 51: 529-Ball (G) FBGA Pinout Diagram
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Figure 52: 529-Ball (G) FBGA 1/0 Bank Diagram
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Figure 53: 529-Ball (G) FBGA Emulated MIPI RX Groups
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Figure 54: 529-Ball (G) FBGA Package Marking
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Figure 55: 529-Ball (G) FBGA Package Outline
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0.5+0.05+

A
] (A3)
(0.08)

pi=n

SEATING
PLANE

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

NOTES:

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

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

A\ PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.
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Solder Reflow Guidelines for Surface-Mount
Devices

This section provides general guidelines for solder reflow process for ZRE" 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

2 RE does not recommend BGA reballing. Reballed BGA packages void the original
2 RE® specifications.

Peak Reflow Temperatures

Table 9: Peak Reflow Temperature (T,) by Package

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

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

The reflow process usually includes four phases:

1.

Preheat Phase—The preheat phase brings the assembly from 25 °C to Ts. During this
phase, the solvent evaporates from the solder paste. The preheat temperature ramp
rate should be less than 2 °C/second to avoid solder balling defects such as solder
ball spattering and bridging.

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

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

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

the flux completely wets the surfaces to be soldered.

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

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

a clean solder joint.

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

size; however, do not exceed 6 °C/second.

Table 10: Peak Reflow Temperature (Tp) Parameters

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

Figure 56: Thermal Reflow Profile
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Thermal Resistance

Thermal management is an important consideration when designing your system.
ZRE" 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, R & FPGAs do not
come with preset thermal solutions.

Table 11: Device/Package Thermal Resistance

Measurements taken at 25 °C ambient temperature.

Package Pitch Dimensions O)A [SI7N [SI7N [T Q)c
(mm) (°C/W) (°C/W) (°C/W) (°C/W) (°C/W)
Still Air 1m/s 2m/s
WLCSP64 04 35x34 37.24 33.56 3242 11.95 0.14
F100 0.5 55x5.5 45.62 41.53 40.14 26.13 20.35
F225 0.65 10x 10 36.89 33.15 32.03 22.32 11.03
J361, M361 0.65 13x13 17.50 14.76 13.85 6.07 2.04
G400 0.8 16 x16 (6) (6) (6) (6) (6)
J484, 1484, 0.8 18x18 16.25 13.56 12.70 6.53 3.89
M4384
F529, G529 0.8 19x19 12.58 10.14 9.20 3.31 1.12
Where:

« Ojais the junction-to-ambient thermal resistance
- Oy is the junction-to-board thermal resistance
« Ojcis the junction-to-case thermal resistance

(6)

Pending characterization
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PCB Guidelines for BGA Packages

PCB Solder Pad Guidelines

Z R 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 57: SMD and Non-SMD Pad Specification

Solder-Mask Defined Non-Solder-Mask Defined

A A
4+—> 4+—>
FPGA FPGA
= =T — = - | I
D D
<+—> <+—>
-I-
C
“—>
B
Legend:
A: BGA package solder mask opening C: Optimum PCB pad size
B: Optimum PCB solder mask opening D: Solder ball diameter
Table 12: PCB Solder Pad Recommendations
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)
W64 04 N/A 0.2 0.25 0.3 0.2 0.2
F100 0.5 0.25 0.25 03 035 0.2 0.25
F225 0.65 0.3 03 0.35 0.45 0.3 0.35
J361, M361 0.65 0.3 03 0.35 0.45 0.3 0.35
G400 0.8 0.35 0.35 04 0.5 0.35 04
J484, L484, 0.8 0.35 035 04 0.5 0.35 04
M484
F529, G529 0.8 0.4 0.4 0.5 0.6 0.4 0.5
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Routing between Pads on the Top Layer

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

Figure 58: Routing Traces between Pads on the Top Layer
A

e —

Table 13: Routing Measurements

Measurement Description Package Unit
We4 F100 F225 J361, G400 J484, F529,
M361 L484, G529
M484
A Ball pitch. 0.4 0.5 0.65 0.65 0.8 0.8 0.8 mm
Ball #. 0.2 0.25 0.35 0.35 0.4 04 0.5 mm
B Width of the solder 0.25 0.3 0.35 0.35 04 04 0.5 mm
landing pad #. (SMD)
Width of the solder 0.2 0.2 0.3 0.3 0.35 0.35 04 mm
landing pad #.
(NSMD)
H (min.) Minimum space @) 0.06 0.08 0.08 0.1 0.1 0.08 mm
between the trace
and the landing pad.
(SMD)
Minimum space @ 0.08 0.08 0.08 0.1 0.1 0.08 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 59: Via Dimensions

L
X

Table 14: Via Measurements
Measurement Description Package Unit
we4 F100 F225 J361, G400 J484, F529,
M361 L484, G529
M484
D Via capture pad 0.25 0.25 0.3 0.3 0.45 0.45 0.45 mm
width.
E Finished via #. 0127 | 9127® 0.15 0.15 0.225 0.225 0.225 mm
F (min.) Space between the 9) 0.072 0.1 0.1 0.1 0.1 0.08 mm
landing pad and
via.

®)

This is a laser via.

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 60: BGA Trace Routing for Top and Second Layers
Routing on

Top Layer ‘

-9

Routing on
Second Layer

Table 15: Routing Measurements

Measurement Description Package Unit
we4 F100 F225 J361, G400 J484, F529,
M361 L484, G529
M484
G (min.) Minimum space 0.08 0.08 0.08 0.08 0.08 0.08 0.08 mm
required between
via and trace.
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F225 Escape Routing

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

Table 16: §k£ %%l F225 PCB Escape Routing Parameter

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

Figure 61: 4-Layer k& %% F225 PCB Escape Routing Diagram
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Z R FPGAs use packaging solutions that are safer for the environment. These packages
are lead (Pb) free and are RoHS compliant. 3R refers to these products as "green”

packaging.

Tape and Reel Packaging

Z R offers 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
WLCSP64 12 9.5 8 13 2,500

Figure 62: Pin 1 Location (WLCSP64 Packages)

Reel
¢ Feed Direction ——»
A

Pin 1 Oriented Adjacent
to Sprocket Holes (Top Right)
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Figure 63: Tape Outline (WLCSP64 Packages)
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Do D Po P2 41_8 N T
' z
o O ollo & & &|0 O 5(MAX) | S
1 ! L L Q
= of U IL5
0 o o ® o
| | i
I
r \ M
A P1 ~=
B Ko
Ao 50{
Y.
T b
sealing surface CB=0+0.03
= vl ) —t (Cross bar between
T —— ¥ sealing side around 0.03)
A—A SECTION .
Unit: mm
Symbol Ao Bo Ko Po P1 P2 T
Spec |3.59+0.05(3.75+0.05|0.67+0.05|4.00+0.10|8.00+0.10[2.00+0.05|0.25+0.03
Symbol E F Do D1 W 10Po
S +0.10
pPecC |1.75+0.10(5.50+£0.05(1.50 —¢ 1.00£0.05{12.0£0.30|40.0+0.20
Notice:
1. 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
2. Carrier camber shall be not more than Tmm per 250mm.
3. Ao & Bo measured on a place in the middle of corner radii.
4. Ko measured from a place on the inside bottom of the pocket to top surface of carrier.
5. Pocket position relative to sprocket holg measured as true position of pocket, not pocket hole.
6. Surface resistivity > 1.0%10° & <1.0¥10 ohm/sq.
7. Tooling type : Male tooling.

Tray Packaging

Z R offers BGA devices in tray packaging.

Table 18: Tray Packaging

Package Quantity per Tray Tray Matrix Tray Stack Quantity per Stack
F100 490 14 x 35 10 +1 4,900
F225 168 8x 21 10 +1 1,680
J361, M361 119 7x17 10 +1 1,190
G400 84 6x14 10 +1 840
J484, L484, M484 84 6x14 10 + 1 840
F529, G529 60 5x12 5+ 1 300
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Revision History

Table 19: Revision History

K& &% Packaging User Guide

Date

Version

Description

September 2023

5.2

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

Corrected bank for TDO signal in 1/0 bank figures for J484, L484, and
M484 packages. (DOC-1416)

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

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

Updated table Peak Reflow Temperature (Tp) by Package.

April 2023

5.1

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

February 2023

5.0

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

Updated REF_RES_3A pin connection requirement in the Pinout
Description topic.

December 2022

41

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

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

September 2022

40

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

July 2022

3.0

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

February 2022

2.0

Added F484 package.
Updated available package options table.

December 2021

1.2

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

Updated A7 pin name in 64-Ball WLCSP diagrams.

September 2021

1.1

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

June 2021

1.0

Initial release.
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