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Figure 2. Blackfin Processor Core
MEMORY ARCHITECTURE Internal (On-Chip) Memory

The ADSP-BF561 views memory as a single unified 4G byte
address space, using 32-bit addresses. All resources including
internal memory, external memory, and I/O control registers
occupy separate sections of this common address space. The
memory portions of this address space are arranged in a hierar-
chical structure to provide a good cost/performance balance of
some very fast, low latency memory as cache or SRAM very
close to the processor, and larger, lower cost and performance
memory systems farther away from the processor. The
ADSP-BF561 memory map is shown in Figure 3.

The L1 memory system in each core is the highest performance
memory available to each Blackfin core. The L2 memory pro-
vides additional capacity with lower performance. Lastly, the
off-chip memory system, accessed through the External Bus
Interface Unit (EBIU), provides expansion with SDRAM, flash
memory, and SRAM, optionally accessing more than

768M bytes of physical memory. The memory DMA controllers
provide high bandwidth data movement capability. They can
perform block transfers of code or data between the internal
L1/L2 memories and the external memory spaces.

Rev.E | Page4of64

The ADSP-BF561 has four blocks of on-chip memory providing
high bandwidth access to the core.

The first is the L1 instruction memory of each Blackfin core
consisting of 16K bytes of four-way set-associative cache mem-
ory and 16K bytes of SRAM. The cache memory may also be
configured as an SRAM. This memory is accessed at full proces-
sor speed. When configured as SRAM, each of the two 16K
banks of memory is broken into 4K sub-banks which can be
independently accessed by the processor and DMA.

The second on-chip memory block is the L1 data memory of
each Blackfin core which consists of four banks of 16K bytes
each. Two of the L1 data memory banks can be configured as
one way of a two-way set-associative cache or as an SRAM. The
other two banks are configured as SRAM. All banks are accessed
at full processor speed. When configured as SRAM, each of the
four 16K banks of memory is broken into 4K sub-banks which
can be independently accessed by the processor and DMA.

The third memory block associated with each core is a 4K byte
scratchpad SRAM which runs at the same speed as the L1 mem-
ories, but is only accessible as data SRAM (it cannot be
configured as cache memory and is not accessible via DMA).
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PIN DESCRIPTIONS

ADSP-BF561 pin definitions are listed in Table 8. In order to
maintain maximum function and reduce package size and pin
count, some pins have multiple functions. In cases where pin
function is reconfigurable, the default state is shown in plain
text, while alternate functionality is shown in italics.

all driven high, with the exception of CLKOUT, which toggles at
the system clock rate. However if BR is active, the memory pins
are also three-stated.

AllT/O pins have their input buffers disabled, with the exception
of the pins that need pull-ups or pull-downs if unused, as noted
All pins are three-stated during and immediately after reset, in Table 8.

except the external memory interface, asynchronous memory

control, and synchronous memory control pins. These pins are

Table 8. Pin Descriptions

Driver

Pin Name Type |Function Type'
EBIU

ADDR25-2 0] Address Bus for Async/Sync Access A

DATA31-0 I/0 | Data Bus for Async/Sync Access A

ABE3-0/SDQM3-0 |O Byte Enables/Data Masks for Async/Sync Access A

BR I Bus Request (This pin should be pulled HIGH if not used.)

BG 0 Bus Grant A

BGH o Bus Grant Hang A
EBIU (ASYNC)

AMS3-0 0 Bank Select A

ARDY I Hardware Ready Control (This pin should be pulled HIGH if not used.)

AOE o} Output Enable A

AWE 0 Write Enable A

ARE 0 Read Enable A
EBIU (SDRAM)

SRAS 0 Row Address Strobe A

SCAS 0 Column Address Strobe A

SWE 0 Write Enable A

SCKE (e} Clock Enable A

SCLKO/CLKOUT 0} Clock Output Pin 0 B

SCLK1 (0} Clock Output Pin 1 B

SA10 0] SDRAM A10 Pin A

SMS3-0 O Bank Select A

Rev.E | Page170of64 | September2009
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Table 8. Pin Descriptions (Continued)

Driver
Pin Name Type |Function Type'
PF/SPI/TIMER
PFO/SPISS/TMRO I/0  |Programmable Flag/Slave SPI Select/Timer @
PF1/SPISEL1/TMRT  |I/O  |Programmable Flag/SPI Select/Timer C
PF2/SPISEL2/TMR2  |I/O  |Programmable Flag/SPI Select/Timer C
PF3/SPISEL3/TMR3  |I/O  |Programmable Flag/SPI Select/Timer C
PF4/SPISEL4/TMR4  |1/O  |Programmable Flag/SPI Select/Timer C
PF5/SPISEL5/TMR5 I/0  |Programmable Flag/SPI Select/Timer C
PF6/SPISEL6/TMR6  |I/O  |Programmable Flag/SPI Select/Timer C
PF7/SPISEL7/TMR7  |I/O  |Programmable Flag/SPI Select/Timer @
PF8 I/0O  |Programmable Flag C
PF9 I/0  |Programmable Flag C
PF10 I/0  |Programmable Flag C
PF11 I/0  |Programmable Flag C
PF12 I/0  |Programmable Flag C
PF13 I/0  |Programmable Flag C
PF14 I/0  |Programmable Flag C
PF15/EXT CLK I/0  |Programmable Flag/External Timer Clock Input C
PPIO
PPIOD15-8/PF47-40 |I/O  |PPI Data/Programmable Flag Pins C
PPIOD7-0 I/0  |PPI Data Pins C
PPIOCLK I PPI Clock
PPIOSYNC1/TMR8 I/O0  |PPI Sync/Timer C
PPIOSYNC2/TMR9 I/0  |PPI Sync/Timer C
PPIOSYNC3 I/0  |PPISync C
PPIT
PPI1D15-8/PF39-32 |I/O |PPI Data/Programmable Flag Pins C
PPI1D7-0 I/O  |PPI Data Pins C
PPITCLK | PPI Clock
PPITSYNC1/TMR10 I/0  |PPISync/Timer C
PPITSYNC2/TMR11 I/0  |PPISync/Timer C
PPITSYNC3 I/O  |PPISync C
SPORTO
RSCLKO/PF28 I/0  |Sport0 Receive Serial Clock/Programmable Flag D
RFSO/PF19 I/0O |Sport0 Receive Frame Sync/Programmable Flag C
DROPRI | Sport0 Receive Data Primary
DROSEC/PF20 I/0  |Sport0 Receive Data Secondary/Programmable Flag C
TSCLKO/PF29 I/0  |Sport0 Transmit Serial Clock/Programmable Flag D
TFSO/PF16 I/0  |Sport0 Transmit Frame Sync/Programmable Flag @
DTOPRI/PF18 I/0  |Sport0 Transmit Data Primary/Programmable Flag C
DTOSEC/PF17 I/0  |Sport0 Transmit Data Secondary/Programmable Flag C
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Table 11. Phase-Locked Loop Operating Conditions

Parameter Min Max Unit

Voltage Controlled Oscillator (VCO) Frequency 50 Maximum focx  |MHz

Table 12. System Clock (SCLK) Requirements

Parameter’ Max Ve = 2.5V/3.3V Unit

fox CLKOUT/SCLK Frequency (Vponr = 1.14 V) 1332 MHz

fsa CLKOUT/SCLK Frequency (Vyonr < 1.14 V) 100 MHz

"tk (= /i) must be greater than or equal to teey.

?Rounded number. Guaranteed to tscix = 7.5 ns. See Table 20 on Page 26.

ELECTRICAL CHARACTERISTICS

Parameter Test Conditions Min Typical Max |Unit

Vo High Level Output Voltage' Ve = 3.0V, Ip, = -0.5 mA 2.4 v

Vo Low Level Output Voltage' Vooer = 3.0V, I, =2.0 mA 0.4 Vv

" High Level Input Current? Vpoexr = Maximum, V,, = V,, Maximum 100 ([pA

(1 High Level Input Current JTAG? Vpoexr = Maximum, V,, = V,,, Maximum 50.0 |pA

14 Low Level Input Current? Ve = Maximum, V=0V 10.0 |pA

Loz Three-State Leakage Current’ Vooee = Maximum, V,, = V,, Maximum 100 [pA

lon Three-State Leakage Current’ Ve = Maximum, V=0V 10.0 |pA

Cn Input Capacitance® fy =1 MHz, Tpgenr = 25°C, Vy=2.5V 4 g’ pF

I oorsenare Vooexr Current in Hibernate Mode CLKIN=0 MHz, Vs = 3.65 V with Voltage Regulator Off 50 LA
(VDD\NT: ov)

loopespsicer” Voonr Current in Deep Sleep Mode |V = 0.8 V, Typyenon = 25°C 70 mA

lop.e1° Voour Current Voonr = 0.8 V, fei = 50 MHz, Tyyyenon= 25°C 127 mA

lop.e1° Voour Current Voonr = 1.25 V, fe = 500 MHz, Tyjenon = 25°C 660 mA

lop.e>1° Voour Current Voonr = 1.35 V, fe = 600 MHz, Tyenon = 25°C 818 mA

! Applies to output and bidirectional pins.

% Applies to input pins except JTAG inputs.

? Applies to JTAG input pins (TCK, TDI, TMS, TRST).

* Absolute value.

® Applies to three-statable pins.

® Applies to all signal pins.

’ Guaranteed, but not tested.

8 CLKIN must be tied to Ve or GND during hibernate.

 Maximum current drawn. See Estimating Power for ADSP-BF561 Blackfin Processors (EE-293) on the Analog Devices website (www.analog.com)—use site search on “EE-293”.
1"Both cores executing 75% dual MAC, 25% ADD instructions with moderate data bus activity.

System designers should refer to Estimating Power for the
ADSP-BF561 (EE-293), which provides detailed information for
optimizing designs for lowest power. All topics discussed in this
section are described in detail in EE-293. Total power dissipa-
tion has two components:

1. Static, including leakage current
2. Dynamic, due to transistor switching characteristics

Many operating conditions can also affect power dissipation,
including temperature, voltage, operating frequency, and pro-
cessor activity. Electrical Characteristics on Page 21 shows the
current dissipation for internal circuitry (Vyppy)-

Rev.E | Page21of64 | September2009
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TIMING SPECIFICATIONS
Clock and Reset Timing

Table 16 and Figure 8 describe clock and reset operations. Per
Absolute Maximum Ratings on Page 22, combinations of
CLKIN and clock multipliers must not result in core/system
clocks exceeding the maximum limits allowed for the processor,
including system clock restrictions related to supply voltage.

Table 16. Clock and Normal Reset Timing

Parameter Min Max Unit
Timing Requirements

to CLKIN (to PLL) Period" %3 25.0 100.0 ns
Tt CLKIN Low Pulse 10.0 ns
Lo CLKIN High Pulse 10.0 ns
turst RESET Asserted Pulse Width Low* 11 X tom ns

'If DF bit in PLL_CTL register is set tyyy is divided by two before going to PLL, then the ¢,y maximum period is 50 ns and the t.,y minimum period is 12.5 ns.

2 Applies to PLL bypass mode and PLL nonbypass mode.

* Combinations of the CLKIN frequency and the PLL clock multiplier must not exceed the allowed fyco, fccrx and fscix settings discussed in Table 9 on Page 20 through Table 12

on Page 21.

* Applies after power-up sequence is complete. See Table 17 and Figure 9 for power-up reset timing.

le——tckiN—]

. A A VA NVan

< >l »

tekne | tokine

Figure 8. Clock and Normal Reset Timing

Table 17. Power-Up Reset Timing

Parameter Min Max Unit
Timing Requirements
ast_n_pwR RESET Deasserted after the Vypur Voper and CLKIN Pins are Stable and Within 3500 X tog us

Specification

RESET \

e—1tRsT IN_PWR

CLKIN,
VooinT, VoDEXT

Figure 9. Power-Up Reset Timing

Rev.E | Page23of64

| September 2009




ADSP-BF361

Asynchronous Memory Read Cycle Timing

Table 18. Asynchronous Memory Read Cycle Timing

Parameter Min Max Unit
Timing Requirements
toonr DATA31-0 Setup Before CLKOUT 2.1 ns
Yot DATA31-0 Hold After CLKOUT 0.8 ns
| P ARDY Setup Before CLKOUT 4.0 ns
Tuaror ARDY Hold After CLKOUT 0.0 ns
Switching Characteristics
too Output Delay After CLKOUT' 6.0 ns
to Output Hold After CLKOUT' 0.8 ns
! Output pins include AMS3-0, ABE3-0, ADDR25-2, AOE, ARE.
SETUP PROGRAMMED READ ACCESS, ACCESS EXTENDED 1CYCLE
2 CYCLES < 4 CYCLES > 3 CYCLES > >
CLKOUT
— - tpo —>| |*— o

AMSx

ABE1-0 ABE, ADDRESS

ADDR19-1

ACE

— tDO tHo—>
ARE
tharDy —
tsarpy | [ —> |<— tharDY
ARDY *
I -
tsarDy tspat
— tupar
DATA15-0 —< READ >7

Figure 10. Asynchronous Memory Read Cycle Timing
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External Port Bus Request and Grant Cycle Timing

Table 21 and Figure 13 describe external port bus request and
bus grant operations.

Table 21. External Port Bus Request and Grant Cycle Timing

Parameter':2 Min Max Unit
Timing Requirements

tys  BRAsserted to CLKOUT High Setup 46 ns
oy CLKOUT High to BR Deasserted Hold Time 0.0 ns
Switching Characteristics

ty,  CLKOUT Low to AMSx, Address and ARE/AWE Disable 45 ns
ty  CLKOUT Low to AMSx, Address and ARE/AWE Enable 4.5 ns
tws  CLKOUT High to BG Asserted Setup 36 ns
twe  CLKOUT High to BG Deasserted Hold Time 36 ns
tw  CLKOUT High to BGH Asserted Setup 36 ns
tsy  CLKOUT High to BGH Deasserted Hold Time 36 ns

! These are preliminary timing parameters that are based on worst-case operating conditions.
?The pad loads for these timing parameters are 20 pF.

CLKOUT

tgs tan

O\

tsp
—> —> e—tse
AMSx ;
tsp
- |- - |t
ADDR19-1
ABE1-0
tsp
—> —>| |a— tse
AWE
RE
—> |e— tpgg
le—tegg
BG
—>| |— ¢
DBH — la— teBH
BGH

Figure 13. External Port Bus Request and Grant Cycle Timing
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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
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< »
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PPIx_DATA DATAO X X X

Figure 16. PPl GP Tx Mode with Internal Frame Sync Timing (Default)
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DATA DATA
DRIVING/ DRIVING/
FRAME FRAME
SYNC SYNC
SAMPLING SAMPLING
EDGE EDGE
PPIXCLK
POLC=0
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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 Peripheral Interface (SPI) Port—
Master Timing

Table 27 and Figure 23 describe SPI port master operations.

Table 27. Serial Peripheral Interface (SPI) Port—Master Timing

Parameter Min Max Unit
Timing Requirements
Tsspom Data Input Valid to SCK Edge (Data Input Setup) 7.5 ns
Liispiom SCK Sampling Edge to Data Input Invalid -1.5 ns
Switching Characteristics
Tsosam SPISELx Low to First SCK Edge 2 X te— 1.5 ns
Lopicm Serial Clock High Period 2X tq— 1.5 ns
| P Serial Clock Low Period 2X t— 1.5 ns
| Serial Clock Period 4 Xt - 1.5 ns
Tosm Last SCK Edge to SPISELx High 2X t — 1.5 ns
Leprom Sequential Transfer Delay 2X tq— 1.5 ns
Toospiom SCK Edge to Data Out Valid (Data Out Delay) 0 6 ns
tyospiom SCK Edge to Data Out Invalid (Data Out Hold) -1.0 +4.0 ns
FLAG3-0 _
(OUTPUT)
(s
tspscim tspicHm tspicLm
< -l >l - |«— tspicLkm ——»|<— thpsm —»{<— tspirom —>|
SPICLK — ——
(cP=0)
(OUTPUT)
_tspicim | tspichm
SPICLK
(cp=1)
(OUTPUT) NI N NI
¢ thpspiDM |
DDSPIDM - >
'd (\(\
MOSI
(OUTPUT) >< MSB N LsB
<«
CPHASE = 1 tsspiom tsspipm
<—>| tyspiom - thspiDm
b))
MISO ¢
(INPUT) V'\,'L'\‘T'_?D X ) X LSB VALID
~ (¢
topspipm <«—— tupspiDm
'd )
MOSI N
(OUTPUT) X MSB N X LsB
[($
CPHASE =0 tsspiom thspipm
2
(,K"PSI?T) MSB VALID X N ><:><LSB VALIDX
~ «

Figure 23. Serial Peripheral Interface (SPI) Port—Master Timing
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Serial Peripheral Interface (SPI) Port—
Slave Timing

Table 28 and Figure 24 describe SPI port slave operations.

Table 28. Serial Peripheral Interface (SPI) Port—Slave Timing

Parameter Min Max Unit
Timing Requirements
| P Serial Clock High Period 2X t— 1.5 ns
Topicis Serial Clock Low Period 2X te—1.5 ns
| Serial Clock Period 4 Xty ns
s Last SCK Edge to SPISS Not Asserted 2X t— 1.5 ns
Toomos Sequential Transfer Delay 2X tq—- 1.5 ns
| - SPISS Assertion to First SCK Edge 2X t-1.5 ns
| . Data Input Valid to SCK Edge (Data Input Setup) 1.6 ns
tuseip SCK Sampling Edge to Data Input Invalid 1.6 ns
Switching Characteristics
Tosoe SPISS Assertion to Data Out Active 0 8 ns
Tosomi SPISS Deassertion to Data High Impedance 0 8 ns
| P SCK Edge to Data Out Valid (Data Out Delay) 0 10 ns
Yoo SCK Edge to Data Out Invalid (Data Out Hold) 0 10 ns
SPIDS \\
(INPUT) N
L(¢
tspicHs [« | > tspicLs tspicLks ——»~{<— tips —»—1<e— tspppw —>
SPICLK — —
(cP=0)
(INPUT)
tspicLs
tspsco [ |z < > tspicHs
SPICLK
(cP=1) /
(INPUT) )
¢ topspiDs <—{ tpsph
DSOE_ topspips ~ > thpspips
e (\(\
MISO
(OUTPUT) — mse X LSB
(\(\
CPHASE =1 tsspiDs tsspips | tHspips
(\(\
(,",1',93}) MSB VALID X LSB VALID
§ (\(\
t
topspips < DSPIDS > tospHi
( MISO ®
(OUTPUT) t_ MsB N X LsSB
DSOV ({4
CPHASE = 0 > - thspips
=
.

Figure 24. Serial Peripheral Interface (SPI) Port—Slave Timing
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Programmable Flags Cycle Timing

Table 29 and Figure 26 describe programmable flag operations.

Table 29. Programmable Flags Cycle Timing

Parameter Min Max Unit
Timing Requirement

tys Flag Input Pulse Width toa+ 1 ns
Switching Characteristic

toro Flag Output Delay from CLKOUT Low 6 ns

CLKOUT

PFx (OUTPUT)

toro

PFx (INPUT)

FLAG OUTPUT

Figure 26. Programmable Flags Cycle Timing
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Timer Cycle Timing

Table 30 and Figure 27 describe timer expired operations. The

input signal is asynchronous in width capture mode and exter-
nal clock mode and has an absolute maximum input frequency
of fSCLK/Z MHz.

Table 30. Timer Cycle Timing

Parameter Min Max Unit
Timing Characteristics

ty.  Timer Pulse Width Input Low' (Measured in SCLK Cycles) 1 SCLK
tws  Timer Pulse Width Input High' (Measured in SCLK Cycles) 1 SCLK
Switching Characteristic

two  Timer Pulse Width Output? (Measured in SCLK Cycles) 1 (2%2-1) SCLK

! The minimum pulse widths apply for TMRx input pins in width capture and external clock modes. They also apply to the PF1 or PPIxCLK input pins in PWM output mode.
?The minimum time for t,, is one cycle, and the maximum time for t,, equals (2**-1) cycles.

- thuro o

TMRx
(PWM OUTPUT MODE)

TMRx
(WIDTH CAPTURE AND
EXTERNAL CLOCK MODES)

twL tw

Figure 27. Timer PWM_OUT Cycle Timing
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Figure 36. Drive Current D (High V)
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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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Figure 43. Typical Rise and Fall Times (10% to 90%) versus Load Capacitance
for Driver B at Ve, (Mmax)
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Figure 44. Typical Rise and Fall Times (10% to 90%) versus Load Capacitance
for Driver C at V. (Min)
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Figure 45. Typical Rise and Fall Times (10% to 90%) versus Load Capacitance
for Driver C at Ve (Max)
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Figure 46. Typical Rise and Fall Times (10% to 90%) versus Load Capacitance
for Driver D at Ve (Min)

14
3
3
21 p
2 -
) RISE TIME -
10
2 I
w z
= 8 =
R P FALL TIME
- L
g6
% Ve
< P
w e =+
o 7
7

2

0

0 50 100 150 200 250

LOAD CAPACITANCE (pF)

Figure 47. Typical Rise and Fall Times (10% to 90%) versus Load Capacitance
for Driver D at Ve (Max)

ENVIRONMENTAL CONDITIONS
To determine the junction temperature on the application
printed circuit board use:
T) = Tease + (Wyrx Pp)
where:
T = junction temperature (°C).

Tcasg = case temperature (°C) measured by customer at top
center of package.

¥ = from Table 32 on Page 45 through Table 34 on Page 45.

Pp, = power dissipation (see Power Dissipation on Page 42 for
the method to calculate Pp).

Values of 0y, are provided for package comparison and printed
circuit board design considerations. 0, can be used for a first
order approximation of T} by the equation:

T, = T,+(0;,XPp)

where:
T, = ambient temperature (°C).
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In Table 32 through Table 34, airflow measurements comply
with JEDEC standards JESD51-2 and JESD51-6, and the junc-
tion-to-board measurement complies with JESD51-8. The
junction-to-case measurement complies with MIL-STD-883
(Method 1012.1). All measurements use a 2S2P JEDEC test
board.

Thermal resistance 0y, in Table 32 through Table 34 is the figure
of merit relating to performance of the package and board in a
convective environment. ;4 represents the thermal resistance
under two conditions of airflow. 65 represents the heat
extracted from the periphery of the board. ‘') represents the
correlation between Tjand T¢,ge. Values of 65 are provided for
package comparison and printed circuit board design
considerations.

Table 32. Thermal Characteristics for BC-256-4
(17 mm x 17 mm) Package

Parameter Condition Typical Unit
0, 0 Linear m/s Airflow 18.1 °C/W
O 1 Linear m/s Airflow 15.9 °C/W
O 2 Linear m/s Airflow 15.1 °C/W
0, Not Applicable 3.72 °C/W
¥, 0 Linear m/s Airflow 0.11 °C/W
¥, 1 Linear m/s Airflow 0.18 °C/W
¥, 2 Linear m/s Airflow 0.18 °C/W

Table 33. Thermal Characteristics for BC-256-1
(12 mm x 12 mm) Package

Parameter Condition Typical Unit
0, 0 Linear m/s Airflow 25.6 °C/W
0,un 1 Linear m/s Airflow 224 °C/W
0,un 2 Linear m/s Airflow 21.6 °C/W
0, Not Applicable 18.9 °C/W
0, Not Applicable 4.85 °C/W
¥, 0 Linear m/s Airflow 0.15 °C/W
¥, 1 Linear m/s Airflow n/a °C/W
¥, 2 Linear m/s Airflow n/a °C/W

Table 34. Thermal Characteristics for B-297 Package

Parameter Condition Typical Unit
0, 0 Linear m/s Airflow 20.6 °C/W
O 1 Linear m/s Airflow 17.8 °C/W
O 2 Linear m/s Airflow 174 °C/W
0, Not Applicable 16.3 °C/W
0y Not Applicable 7.15 °C/W
¥, 0 Linear m/s Airflow 0.37 °C/W
¥, 1 Linear m/s Airflow n/a °C/W
¥, 2 Linear m/s Airflow n/a °C/W
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Figure 52 lists the top view of the 297-Ball PBGA ball configura-
tion. Figure 53 lists the bottom view.

<sSs<CHITVZErXCIOmTMMmMOoOOWWD>

<s<CcCHIVIVZErXCIToOmMmoow?>

_cOOOOOOOOOOOOOOOOOOOOOOOOQ

S

@000 0O00O0OOOOOOOOOOOOOOOOOOe
C@000000OOOOOOOOOOOOOOOOOeO

coceee ( X X JOX©)
cocee ( X JOXO)
coe [ Jo)e
[0)@) OO
[0)@) OO
[0)@) OO
ce QAR DOO OO
o BRRRRDDD OO
D 00000000 (e)©)
®e 00000000 (e)©)
®0O 00000000 (e)©)
OO 00000000 (e)e)
[e)@) 00000000 [0)®)
[e)@) 00000000 [0)®)
[e)@) VIR0 DDDD [0)®)
[e)@) [0)®)
[e)@) [0)®)
(e)@) [0)®)
[0)@) [0)@)
coe [ JoJe
cocee ( X JOX©)
oyex X X J 0000

OC@000000000OBOOOOOOO0OOO0eD

123456 7 8 91011121314151617 18 19 20 21 22 23 24 25 26
TOP VIEW

f

KEY:
@D Vppnr  @GND

® Vppexr  OWo

Figure 52. 297-Ball PBGA Ball Configuration (Top View)
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Figure 53. 297-Ball PBGA Ball Configuration (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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