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writing the appropriate values into the Interrupt Assignment
Registers (SIC_IAR7-0). Table 2 describes the inputs into the

SIC and the default mappings into the CEC.

Table 2. System Interrupt Controller (SIC)

Default

Peripheral Interrupt Event Mapping
PLL Wakeup IVG7
DMAT1 Error (Generic) IVG7
DMA2 Error (Generic) IVG7
IMDMA Error IVG7
PPIO Error IVG7
PPI1 Error IVG7
SPORTO Error IVG7
SPORT1 Error IVG7
SPI Error IVG7
UART Error IVG7
Reserved IVG7
DMAT1 Channel 0 Interrupt (PPIO) IVG8
DMAT1 Channel 1 Interrupt (PPI1) IVG8
DMA1 Channel 2 Interrupt IVG8
DMAT1 Channel 3 Interrupt IVG8
DMAT1 Channel 4 Interrupt IVG8
DMAT1 Channel 5 Interrupt IVG8
DMAT1 Channel 6 Interrupt IVG8
DMA1 Channel 7 Interrupt IVG8
DMAT1 Channel 8 Interrupt IVG8
DMAT1 Channel 9 Interrupt IVG8
DMAT1 Channel 10 Interrupt IVG8
DMAT1 Channel 11 Interrupt IVG8
DMA2 Channel 0 Interrupt (SPORTO Rx) IVG9
DMA2 Channel 1 Interrupt (SPORTO Tx) IVG9
DMA2 Channel 2 Interrupt (SPORT1 Rx) IVG9
DMA2 Channel 3 Interrupt (SPORT1 Tx) IVG9
DMA2 Channel 4 Interrupt (SPI) IVG9
DMA2 Channel 5 Interrupt (UART Rx) IVG9
DMA2 Channel 6 Interrupt (UART Tx) IVG9
DMA2 Channel 7 Interrupt IVG9
DMA2 Channel 8 Interrupt IVG9
DMA2 Channel 9 Interrupt IVG9
DMA2 Channel 10 Interrupt IVG9
DMA2 Channel 11 Interrupt IVG9
TimerO Interrupt IVG10
Timer1 Interrupt IVG10
Timer2 Interrupt IVG10
Timer3 Interrupt IVG10
Timer4 Interrupt IVG10
Timer5 Interrupt IVG10
Timer6 Interrupt IVG10
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Table 2. System Interrupt Controller (SIC) (Continued)

Default
Peripheral Interrupt Event Mapping
Timer7 Interrupt IVG10
Timer8 Interrupt IVG10
Timer9 Interrupt IVG10
Timer10 Interrupt IVG10
Timer11 Interrupt IVG10
Programmable Flags 15-0 Interrupt A IVG11
Programmable Flags 15-0 Interrupt B IVG11
Programmable Flags 31-16 Interrupt A IVG11
Programmable Flags 31-16 Interrupt B IVG11
Programmable Flags 47-32 Interrupt A IVG11
Programmable Flags 47-32 Interrupt B IVG11
DMA1 Channel 12/13 Interrupt IVG8
(Memory DMA/Stream 0)
DMA1 Channel 14/15 Interrupt IVG8
(Memory DMA/Stream 1)
DMA2 Channel 12/13 Interrupt IVG9
(Memory DMA/Stream 0)
DMA2 Channel 14/15 Interrupt IVG9
(Memory DMA/Stream 1)
IMDMA Stream O Interrupt IVG12
IMDMA Stream 1 Interrupt IVG12
Watchdog Timer Interrupt IVG13
Reserved IVG7
Reserved IVG7
Supplemental Interrupt 0 IVG7
Supplemental Interrupt 1 IVG7
Event Control

The ADSP-BF561 provides the user with a very flexible mecha-
nism to control the processing of events. In the CEC, three
registers are used to coordinate and control events. Each of the
registers is 16 bits wide, while each bit represents a particular
event class.

« CEC Interrupt Latch Register (ILAT) — The ILAT register
indicates when events have been latched. The appropriate
bit is set when the processor has latched the event and
cleared when the event has been accepted into the system.
This register is updated automatically by the controller, but
may also be written to clear (cancel) latched events. This
register may be read while in supervisor mode and may
only be written while in supervisor mode when the corre-
sponding IMASK bit is cleared.

« CEC Interrupt Mask Register (IMASK) - The IMASK reg-
ister controls the masking and unmasking of individual
events. When a bit is set in the IMASK register, that event is
unmasked and will be processed by the CEC when asserted.
A cleared bit in the IMASK register masks the event,
thereby preventing the processor from servicing the event
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regulator for the processor can be shut off by writing b#00 to the
FREQ bits of the VR_CTL register. This disables both CCLK
and SCLK. Furthermore, it sets the internal power supply volt-
age (Vppnr) to 0V to provide the lowest static power dissipation.
Any critical information stored internally (memory contents,
register contents, etc.) must be written to a nonvolatile storage
device prior to removing power if the processor state is to be
preserved. Since Vi is still supplied in this mode, all of the
external pins three-state, unless otherwise specified. This allows
other devices that may be connected to the processor to have
power still applied without drawing unwanted current. The
internal supply regulator can be woken up by asserting the
RESET pin.

Power Savings

As shown in Table 4, the ADSP-BF561 supports two different
power domains. The use of multiple power domains maximizes
flexibility, while maintaining compliance with industry stan-
dards and conventions. By isolating the internal logic of the
ADSP-BF561 into its own power domain, separate from the I/O,
the processor can take advantage of Dynamic Power Manage-
ment, without affecting the I/O devices. There are no
sequencing requirements for the various power domains.

Table 4. ADSP-BF561 Power Domains

Power Domain Vpp Range
Allinternal logic Voot
I/O VDDEXT

The power dissipated by a processor is largely a function of the
clock frequency of the processor and the square of the operating
voltage. For example, reducing the clock frequency by 25%
results in a 25% reduction in dynamic power dissipation, while
reducing the voltage by 25% reduces dynamic power dissipation
by more than 40%. Further, these power savings are additive, in
that if the clock frequency and supply voltage are both reduced,
the power savings can be dramatic.

The dynamic power management feature of the ADSP-BF561
allows both the processor’s input voltage (V) and clock fre-
quency (feqx) to be dynamically controlled.

The savings in power dissipation can be modeled using the
power savings factor and % power savings calculations.

The power savings factor is calculated as:
power savings factor

V 2t
X( DDINTRE:)) X( RED)

VDDINTNO tNOM

— fCCLKRED

" fecLiwom
where the variables in the equations are:
fecrknou is the nominal core clock frequency
Jecrkrep is the reduced core clock frequency
Vopivtvow is the nominal internal supply voltage

Vppinrrep is the reduced internal supply voltage
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tyowm is the duration running at focrkvom
trep is the duration running at focrxrep
The percent power savings is calculated as:

% power savings = (1 —power savings factor) X 100%
VOLTAGE REGULATION

The ADSP-BF561 processor provides an on-chip voltage regula-
tor that can generate appropriate Vp,y; voltage levels from the
Voo supply. See Operating Conditions on Page 20 for regula-
tor tolerances and acceptable V., ranges for specific models.

Figure 4 shows the typical external components required to
complete the power management system. The regulator con-
trols the internal logic voltage levels and is programmable with
the voltage regulator control register (VR_CTL) in increments
of 50 mV. To reduce standby power consumption, the internal
voltage regulator can be programmed to remove power to the
processor core while keeping I/O power (V) supplied. While
in the hibernate state, Ve can still be applied, thus eliminating
the need for external buffers. The voltage regulator can be acti-
vated from this power-down state by asserting RESET, which
will then initiate a boot sequence. The regulator can also be dis-
abled and bypassed at the user’s discretion.

The internal voltage regulation feature is not available on any of
the 600 MHz speed grade models or automotive grade models.
External voltage regulation is required to ensure correct opera-
tion of these parts at 600 MHz.

Vppext

SET OF DECOUPLING
(LOW-INDUCTANCE) T

CAPACITORS \

L1 Vopext

1\ N
100|JF$ g
100nF 10pH I‘]
YY Vopint
L
-1 L Y 1+ 1
100pF
FDS9431A
10pF 100uF
LOW ESR ZHCS1000
VRout
SHORT AND LOW- VRout
INDUCTANCE WIRE
NOTE: DESIGNER SHOULD MINIMIZE
TRACE LENGTH TO FDS9431A. GND

Figure 4. Voltage Regulator Circuit

Voltage Regulator Layout Guidelines

Regulator external component placement, board routing, and
bypass capacitors all have a significant effect on noise injected
into the other analog circuits on-chip. The VROUT1-0 traces
and voltage regulator external components should be consid-
ered as noise sources when doing board layout and should not
be routed or placed near sensitive circuits or components on the

September 2009



ADSP-BF361

ABSOLUTE MAXIMUM RATINGS

Stresses greater than those listed in Table 13 may cause perma-
nent damage to the device. These are stress ratings only.
Functional operation of the device at these or any other condi-
tions greater than those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

Table 13. Absolute Maximum Ratings

Parameter Value

Internal (Core) Supply Voltage (Vo) -03Vto+142V
External (1/0) Supply Voltage (Vope) -0.5Vto+3.8V
Input Voltage' -05Vto+3.8V
Output Voltage Swing -0.5Vto Vpper + 0.5V
Load Capacitance? 200 pF

Storage Temperature Range -65°C to +150°C
Junction Temperature Under Bias 125°C

! Applies to 100% transient duty cycle. For other duty cycles see Table 14.

2 For proper SDRAM controller operation, the maximum load capacitance is 50 pF
(at 3.3 V) or 30 pF (at 2.5 V) for ADDR19-1, DATA15-0, ABE1-0/SDQM1-0,
CLKOUT, SCKE, SA10, SRAS, SCAS, SWE, and SMS.

Table 14. Maximum Duty Cycle for Input Transient Voltage'

V) Min (V) Viy Max (V)? Maximum Duty Cycle
-0.50 3.80 100%

-0.70 4.00 40%

-0.80 4.10 25%

-0.90 4.20 15%

-1.00 4.30 10%

! Applies to all signal pins with the exception of CLKIN, XTAL, VROUT1-0.
?Only one of the listed options can apply to a particular design.

Rev.E |
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PACKAGE INFORMATION

The information presented in Figure 7 and Table 15 provides
details about the package branding for the Blackfin processors.
For a complete listing of product availability, see the Ordering
Guide on Page 63.

ANALOG
DEVICES

ADSP-BF561

tppZcce
VVVVVV.X N.n

yyww country_of_origin

Bucizs

Figure 7. Product Information on Package

Table 15. Package Brand Information

Brand Key Field Description

t Temperature Range
pp Package Type

z RoHS Compliant Part
ccc See Ordering Guide
VVVVVV.X Assembly Lot Code
n.n Silicon Revision
yyww Date Code

ESD SENSITIVITY

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features
patented or proprietary protection circuitry, damage
may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.

A
Atad
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Figure 15. PPl GP Rx Mode with External Frame Sync Timing (Default)

FRAME
SYNC IS
DRIVEN DATAO IS
ouT DRIVEN
ouT
PPIXCLK
POLC =0
POLC =1
| 'orsE
tHorsPE |¢—p
POLS =1
PPIXSYNC1
POLS =0
POLS =1
PPIXSYNC2
POLS =0
| ‘oot
< »
tHDTPE
< >
PPIx_DATA DATAO X X X

Figure 16. PPl GP Tx Mode with Internal Frame Sync Timing (Default)
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Figure 19. PPl GP Tx Mode with External Frame Sync Timing (Bit 4 of PLL_CTL Set)
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Serial Ports

Table 23 through Table 26 on Page 34 and Figure 20 on Page 33
through Figure 22 on Page 34 describe Serial Port operations.

Table 23. Serial Ports—External Clock

Parameter Min Max Unit
Timing Requirements

tye  TFSX/RFSx Setup Before TSCLKx/RSCLKx' 3.0 ns
tee  TFSX/RFSx Hold After TSCLKx/RSCLKX' 3.0 ns
tow  Receive Data Setup Before RSCLKx! 3.0 ns
to Receive Data Hold After RSCLKx' 3.0 ns
teuw  TSCLKX/RSCLKx Width 45 ns
teax  TSCLKx/RSCLKx Period 15.0 ns
taore Start-Up Delay From SPORT Enable To First External TFSx 4.0 TSCLKx
taoe  Start-Up Delay From SPORT Enable To First External RFSx 4.0 RSCLKx
Switching Characteristics

te  TFSX/RFSx Delay After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)? 10.0 ns
tie  TFSX/RFSx Hold After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)? 0.0 ns
toe  Transmit Data Delay After TSCLKx? 10.0 ns
tor  Transmit Data Hold After TSCLKx? 0.0 ns

! Referenced to sample edge.

?Referenced to drive edge.

Table 24. Serial Ports—Internal Clock

Parameter Min Max Unit
Timing Requirements

o TFSx/RFSx Setup Before TSCLKx/RSCLKx! 8.0 ns
tws  TFSX/RFSx Hold After TSCLKx/RSCLKxX' -2.0 ns
toon Receive Data Setup Before RSCLKx' 6.0 ns
tow  Receive Data Hold After RSCLKX' 0.0 ns
tiuw  TSCLKX/RSCLKx Width 45 ns
teax  TSCLKx/RSCLKXx Period 15.0 ns
Switching Characteristics

tws  TFSX/RFSx Delay After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)? 3.0 ns
tirs  TFSX/RFSx Hold After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)> -1.0 ns
ton  Transmit Data Delay After TSCLKx? 3.0 ns
ton  Transmit Data Hold After TSCLKx? -2.0 ns
tewaw  TSCLKX/RSCLKxX Width 45 ns

! Referenced to sample edge.
?Referenced to drive edge.
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Table 25. Serial Ports—Enable and Three-State

Parameter Min Max Unit
Switching Characteristics

Tomene Data Enable Delay from External TSCLKx' 0 ns
toome Data Disable Delay from External TSCLKx' 10.0 ns
tomen Data Enable Delay from Internal TSCLKx' -2.0 ns
toom Data Disable Delay from Internal TSCLKx' 3.0 ns

! Referenced to drive edge.

Table 26. External Late Frame Sync

Parameter Min Max Unit
Switching Characteristics

tonse  Data Delay from Late External TFSx or External RFSx with MCMEN = 1, MFD =02 10.0 ns
tomus Data Enable from Late FS or MCMEN = 1, MFD = 0'2 0 ns

'MCMEN = 1, TFSx enable and TESx valid follow types and topp e
?If external RFSx/TFSx setup to RSCLKx/TSCLKX > tiy;/2, then topyrgy and tome apply; otherwise topr s and s apply.

RSCLKx

RFSx

DTx

TSCLKx

TFSx

DTx

EXTERNAL RECEIVE FS WITH MCMEN =1, MFD = 0

Figure 22. External Late Frame Sync
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JTAG Test and Emulation Port Timing
Table 31 and Figure 28 describe JTAG port operations.

Table 31. JTAG Port Timing

Parameter Min Max Unit
Timing Parameters

ek TCK Period 20 ns
Tome TDI, TMS Setup Before TCK High 4 ns
Yy TDI, TMS Hold After TCK High 4 ns
ooy System Inputs Setup Before TCK High' 4 ns
tusys System Inputs Hold After TCK High' 5 ns
Trasrw TRST Pulse Width? (Measured in TCK Cycles) 4 TCK
Switching Characteristics

tomo TDO Delay from TCK Low 10 ns
osys System Outputs Delay After TCK Low? 0 12 ns

! System Inputs= DATA31-0, ARDY, PF47-0, PPIOCLK, PPI1CLK, RSCLKO-1, RFS0-1, DROPRI, DROSEC, TSCLKO-1, TFS0-1, DR1PRI, DRISEC, MOSI, MISO, SCK, RX,
RESET, NMIO, NMI1, BMODE1-0, BR, and PPIxD7-0.

250 MHz maximum

TSCLKO-1, TFS0-1, DTOPRI, DTOSEC, DT1PRI, DT1SEC, MOSI, MISO, SCK, TX, BG, BGH, and PPIxD7-0.

- trek >

TCK \ / \

tstap ——fa—tutap

T™S
TDI

= torpo >

TDO

| tssys | thsys -

SYSTEM
INPUTS

- tosys »>|

SYSTEM
OUTPUTS

Figure 28. JTAG Port Timing
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OUTPUT DRIVE CURRENTS

Figure 29 through Figure 36 on Page 42 show typical current
voltage characteristics for the output drivers of the
ADSP-BF561 processor. The curves represent the current drive
capability of the output drivers as a function of output voltage.
Refer to Table 8 on Page 17 to identify the driver type for a pin.
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POWER DISSIPATION

Many operating conditions can affect power dissipation. System
designers should refer to Estimating Power for ADSP-BF561
Blackfin Processors (EE-293) on the Analog Devices website
(www.analog.com)—use site search on “EE-293.” This docu-
ment provides detailed information for optimizing your design
for lowest power.

See the ADSP-BF561 Blackfin Processor Hardware Reference
Manual for definitions of the various operating modes and for
instructions on how to minimize system power.

TEST CONDITIONS

All timing parameters appearing in this data sheet were mea-
sured under the conditions described in this section. Figure 37
shows the measurement point for ac measurements (except out-
put enable/disable). The measurement point Vs is 1.5 V for
Vopexr (nominal) =2.5V/3.3 V.

INPUT
OR

Vmeas Vmeas
OUTPUT

Figure 37. Voltage Reference Levels for AC
Measurements (Except Output Enable/Disable)

Output Enable Time Measurement

Output pins are considered to be enabled when they have made
a transition from a high impedance state to the point when they
start driving.

The output enable time tyy, is the interval from the point when a
reference signal reaches a high or low voltage level to the point
when the output starts driving as shown on the right side of
Figure 38 on Page 43.

The time ty, ypasurep 18 the interval, from when the reference sig-
nal switches, to when the output voltage reaches Vy,(high) or
Vip(low). Vigp(high) is 2.0 V and Vi,(low) is 1.0 V for Vi
(nominal) = 2.5 V/3.3 V. Time ty,, is the interval from when the
output starts driving to when the output reaches the Vi, (high)
or Vyp(low) trip voltage.

Time ty, is calculated as shown in the equation:

tENA = tENA?MEASURED - tTRIP

If multiple pins (such as the data bus) are enabled, the measure-
ment value is that of the first pin to start driving.

Output Disable Time Measurement

Output pins are considered to be disabled when they stop driv-
ing, go into a high impedance state, and start to decay from their
output high or low voltage. The output disable time t is the
difference between ty \easurep a0d tppeay @s shown on the left side
of Figure 38 on Page 43.

tDIS = tDIS?MEASURED - tDECAY
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Table 35. 256-Ball CSP_BGA (17 mm x 17 mm) Ball Assignment (Numerically by Ball Number) (Continued)

Ball No. Signal Ball No. Signal Ball No. Signal |[Ball No. Signal Ball No. Signal
N9 GND P5 PFO1 R1 PPI1D12 [R13 RSCLK1 T9 TDO
N10 BMODET1 P6 PFO6 R2 PPITD11 |R14 TSCLK1 T10 TDI
N11 BMODEO |P7 PFO8 R3 PPITD4 |(R15 NC T11 EMU
N12 RX P8 PF15 R4 PPITD1 |R16 TFSO T12 MISO
N13 DR1SEC P9 NMI1 R5 PF02 T1 VDDEXT  |T13 TX
N14 DT1SEC P10 ™S R6 PFO7 T2 NC T4 DR1PRI
N15 RFSO P11 NMIO R7 PF11 T3 PPI1D3 T15 DT1PRI
N16 DATA30 P12 SCK R8 PF14 T4 PPI1D2 T16 VDDEXT
P1 PPITD13 P13 RFS1 R9 TCK T5 PFO3
P2 PPI1D8 P14 TFS1 R10 TRST T6 PFO5
P3 PPI1D6 P15 DROSEC R11 SLEEP |T7 PF10
P4 PPITDO P16 DTOSEC R12 MOSI T8 PF13
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256-BALL CSP_BGA (12 mm) BALL ASSIGNMENT

Table 37 lists the 256-Ball CSP_BGA (12 mm X 12 mm) ball
assignment by ball number. Table 38 on Page 53 lists the ball
assignment alphabetically by signal.

Table 37. 256-Ball CSP_BGA (12 mm x 12 mm) Ball Assignment (Numerically by Ball Number)

Ball No.  Signal Ball No. Signal Ball No.  Signal BallNo.  Signal Ball No.  Signal
AO1 VDDEXT C09 SMS2 FO1 CLKIN H09 GND LO1 PPIODO
A02 ADDR24 c10 SRAS F02 VDDEXT  [H10 GND L02 PPI1SYNC2
A03 ADDR20 cn GND FO3 RESET H11 VDDINT LO3 GND
AO4 VDDEXT C12 BGH Fo4 PPIOD10  |H12 DATA16 LO4 PPI1SYNC3
AO5 ADDR14 C13 GND FO5 ADDR21  |H13 DATA18 LO5 VDDEXT
A06 ADDR10 C14 ADDRO7 FO6 ADDR17 |H14 DATA20 LO6 PPITD11
A07 AMS3 C15 DATA1 Fo7 VDDINT  [H15 DATA17 LO7 GND
A08 AWE C16 DATA3 Fo8 GND H16 DATA19 L08 VDDINT
A09 VDDEXT DO1 PPIOD13 F09 VDDINT  [JO1 VROUTO LO9 GND
A10 SMS3 D02 PPIOD15 F10 GND Jo2 VROUT1 L10 VDDEXT
A1 SCLKO D03 PPIOSYNC3 F11 ADDRO8  |JO3 PPIOD2 L11 GND
A12 SCLK1 D04 ADDR23 F12 DATA10  |Jo4 PPIOD3 L12 DROPRI
A13 BG DO5 GND F13 DATAS Jos PPIOD1 L13 TFSO
Al4 ABE2 D06 GND F14 DATA12  |Jo6 VDDEXT L14 GND
A15 ABE3 D07 ADDR09 F15 DATA9 Jo7 GND L15 DATA27
A16 VDDEXT D08 GND F16 DATA11 Jos VDDINT L16 DATA29
BO1 PPI1CLK D09 ARDY GO1 XTAL Jo9 VDDINT Mo1 PPI1D15
BO2 ADDR22 D10 SCAS G02 GND J10 VDDINT M02 PPITD13
BO3 ADDR18 D11 SA10 GO3 VDDEXT  [J11 GND Mo3 PPI1D9
B04 ADDR16 D12 VDDEXT G04 BYPASS J12 DATA30 Mo4 GND
BO5 ADDR12 D13 ADDRO02 GO5 PPIOD14  |J13 DATA22 MO5 NC
BO6 VDDEXT D14 GND G06 GND 14 GND M06 PF3
BO7 AMST D15 DATA5 G07 GND s DATA21 Mo7 PF7
BOS ARE D16 DATA6 G08 GND J6 DATA23 Mo8 VDDINT
B09 SMS1 EO1 GND G09 VDDINT  [KO1 PPIOD6 M09 GND
B10 SCKE E02 PPIOD11 G10 ADDRO5  |K02 PPIOD4 M10 BMODEO
B11 VDDEXT E03 PPIOD12 G11 ADDRO3  |KO03 PPIOD8 M11 SCK
B12 BR E04 PPIOSYNC1 G12 DATA15 K04 PPITSYNC1 M12 DRI1PRI
B13 ABET EO5 ADDR15 G13 DATA14  |KO5 PPI1D14 M13 NC
B14 ADDRO6 E06 ADDR13 G14 GND Ko6 VDDEXT M14 VDDEXT
B15 ADDRO04 E07 AMS2 G15 DATA13 Ko7 GND M15 DATA31
B16 DATAO E08 VDDINT G16 VDDEXT  |KO8 VDDINT M16 DTOPRI
Co1 PPIOSYNC2 E09 SMSO HO1 GND K09 GND NO1 PPI1D12
Co02 PPIOCLK E10 SWE HO2 GND K10 GND NO2 PPITD10
Co3 ADDR25 E11 ABEO HO3 PPIOD9 K11 VDDINT NO3 PPI1D3
Co4 ADDR19 E12 DATA2 Ho4 PPIOD7 K12 DATA28 NO4 PPI1D1
Co5 GND E13 GND HO5 PPIOD5 K13 DATA26 NO5 PF1
Co6 ADDR11 E14 DATA4 Ho6 VDDINT  |K14 DATA24 NO6 PF9
co7 AOE E15 DATA7 Ho7 VDDINT  [K15 DATA25 NO7 GND
Co8 AMS0 E16 VDDEXT Ho8 GND K16 VDDEXT NO8 PF13
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Table 37. 256-Ball CSP_BGA (12 mm x 12 mm) Ball Assignment (Numerically by Ball Number) (Continued)

Ball No.  Signal Ball No. Signal Ball No.  Signal Ball No. Signal Ball No.  Signal
NO09 TDO P05 GND RO1 PPIND7 R13 TX/PF26 T09 TCK
N10 BMODET1 P06 PF5 R02 PPINTD6 R14 TSCLK1 T10 TMS
N11 MOSI P0O7 PF11 RO3 PPITD2 R15 DT1PRI T11 SLEEP
N12 GND P08 PF15 RO4 PPITDO R16 RFSO T12 VDDEXT
N13 RFS1 P09 GND RO5 PF4 TO1 VDDEXT T13 RX/PF27
N14 GND P10 TRST R0O6 PF8 T02 PPI1D4 T14 DR1SEC
N15 DTOSEC P11 NMIO RO7 PF10 T03 VDDEXT T15 DT1SEC
N16 TSCLKO P12 GND RO8 PF14 To4 PF2 T16 VDDEXT
PO1 PPI1D8 P13 RSCLK1 RO9 NMI1 TO5 PF6
P02 GND P14 TFS1 R10 TDI T06 VDDEXT
P03 PPI1D5 P15 RSCLKO R11 EMU T07 PF12
P0O4 PFO P16 DROSEC R12 MISO TO8 VDDEXT
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Figure 52 lists the top view of the 297-Ball PBGA ball configura-
tion. Figure 53 lists the bottom view.
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OUTLINE DIMENSIONS

Dimensions in the outline dimension figures are shown in

millimeters.
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Figure 54. 256-Ball Chip Scale Package Ball Grid Array (CSP_BGA) (BC-256-4)
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