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Understanding Embedded - DSP (Digital
Signal Processors)

Embedded - DSP (Digital Signal Processors) are specialized
microprocessors designed to perform complex
mathematical computations on digital signals in real-time.
Unlike general-purpose processors, DSPs are optimized for
high-speed numeric processing tasks, making them ideal
for applications that require efficient and precise
manipulation of digital data. These processors are
fundamental in converting and processing signals in
various forms, including audio, video, and communication
signals, ensuring that data is accurately interpreted and
utilized in embedded systems.

Applications of Embedded - DSP (Digital
Signal Processors)

Obsolete

Floating Point

Host Interface, Link Port, Serial Port
33MHz

External

256kB

3.30V

3.30V

0°C ~ 85°C (TC)
Surface Mount
240-BFQFP Exposed Pad
240-MQFP-EP (32x32)
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Interrupts

Table 11. Interrupts

5Vand3.3V
Parameter Min Max Unit
Timing Requirements
tir IRQ2-0 Setup Before CLKIN High' 18 + 3DT/4 ns
tHIR IRQ2-0 Hold Before CLKIN High' 12 + 3DT/4 ns
tpw IRQ2-0 Pulse Width? 2+tck ns
!'Only required for TRQx recognition in the following cycle.
2 Applies only if tgjr and tyjg requirements are not met.
CLKIN / \
- tsir >
[ tHIFl —
1RQ2-0 ; /
[ tpw —>
Figure 11. Interrupts
Timer
Table 12. Timer
5Vand3.3V
Parameter Min Max Unit
Switching Characteristic
tDTEX CLKIN High to TIMEXP 15 ns

CLKIN
«— toTex torex —
TIMEXP

Figure 12. Timer
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Figure 15. Memory Write—Bus Master
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Synchronous Read/Write—Bus Master

Use these specifications for interfacing to external memory sys-
tems that require CLKIN—relative timing or for accessing a
slave ADSP-2106x (in multiprocessor memory space). These
synchronous switching characteristics are also valid during
asynchronous memory reads and writes except where noted (see
Memory Read—Bus Master on Page 25 and Memory Write—

Table 16. Synchronous Read/Write—Bus Master

Bus Master on Page 26). When accessing a slave ADSP-2106x,
these switching characteristics must meet the slave’s timing
requirements for synchronous read/writes (see Synchronous
Read/Write—Bus Slave on Page 30). The slave ADSP-2106x
must also meet these (bus master) timing requirements for data
and acknowledge setup and hold times.

5Vand3.3V
Parameter Min Max Unit
Timing Requirements
tssDATI Data Setup Before CLKIN 3+ DT/8 ns
tHSDATI Data Hold After CLKIN 3.5-DT/8 ns
tDAAK ACK Delay After Address, Selects' 2 14+ 7DT/8 + W ns
tsacke ACK Setup Before CLKIN? 6.5+DT/4 ns
tHACK ACK Hold After CLKIN -1-DT/4 ns
Switching Characteristics
tDADRO Address, MSx, BMS, SW Delay After CLKIN' 7-DT/8 ns
tHADRO Address, MSx, BMS, SW Hold After CLKIN -1-DT/8 ns
tppGe PAGE Delay After CLKIN 9+ DT/8 16 + DT/8 ns
tDrRDO RD High Delay After CLKIN -2-DT/8 4-DT/8 ns
tDWRO WR High Delay After CLKIN -3-3DT/16 4-3DT/16 ns
toRWL RD/WR Low Delay After CLKIN 8+ DT/4 12.5 + DT/4 ns
tSDDATO Data Delay After CLKIN 19+ 5DT/16 ns
tDATTR Data Disable After CLKIN3 0-DT/8 7-DT/8 ns
tpADCCK ADRCLK Delay After CLKIN 4+ DT/8 10+ DT/8 ns
tADRCK ADRCLK Period tck ns
tADRCKH ADRCLK Width High (tck/2-2) ns
tADRCKL ADRCLK Width Low (tck/2-2) ns

!'The falling edge of MSx, SW, BMS is referenced.

2 ACK delay/setup: user must meet tpa sk or tpsak or synchronous specification tsykc for deassertion of ACK (low), all three specifications must be met for assertion of ACK

(high).

3See Example System Hold Time Calculation on Page 48 for calculation of hold times given capacitive and dc loads.
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Synchronous Read/Write—Bus Slave

Use these specifications for bus master accesses of a slave’s IOP
registers or internal memory (in multiprocessor memory space).
The bus master must meet the bus slave timing requirements.

Table 17. Synchronous Read/Write—Bus Slave

5Vand3.3V
Parameter Min Max Unit
Timing Requirements
tSADRI Address, SW Setup Before CLKIN 15+ DT/2 ns
tHADRI Address, SW Hold After CLKIN 5+ DT/2 ns
tsRwLI RD/WR Low Setup Before CLKIN' 9.5+ 5DT/16 ns
tHRWLI RD/WR Low Hold After CLKIN? -4-5DT/16 8+ 7DT/16 ns
tRWHPI RD/WR Pulse High 3 ns
tSDATWH Data Setup Before WR High 5 ns
tHDATWH Data Hold After WR High 1 ns
Switching Characteristics
tsppATO Data Delay After CLKIN? 18 + 5DT/16 ns
tDATTR Data Disable After CLKIN* 0-DT/8 7-DT/8 ns
tDACKAD ACK Delay After Address, SW* 9 ns
tACKTR ACK Disable After CLKIN® -1-DT/8 6-DT/8 ns

tgwr (min) = 9.5 + 5DT/16 when Multiprocessor Memory Space Wait State (MMSWS bit in WAIT register) is disabled; when MMSWS is enabled, tgpyy; (min)= 4 + DT/8.

2For ADSP-21060C specification is ~3.5 - 5DT/16 ns min, 8 + 7DT/16 ns max; for ADSP-21060LC specification is -3.75 - 5DT/16 ns min, 8 + 7DT/16 ns max.

3For ADSP-21062/ADSP-21062L/ADSP-21060C specification is 19 + 5DT/16 ns max; for ADSP-21060LC specification is 19.25 + 5DT/16 ns max.

*See Example System Hold Time Calculation on Page 48 for calculation of hold times given capacitive and dc loads.

5 tpackap is true only if the address and SW inputs have setup times (before CLKIN) greater than 10 + DT/8 and less than 19 + 3DT/4. If the address and inputs have setup times
greater than 19 + 3DT/4, then ACK is valid 14 + DT/4 (max) after CLKIN. A slave that sees an address with an M field match will respond with ACK regardless of the state
of MMSWS or strobes. A slave will three-state ACK every cycle with tycgrp.
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Figure 17. Synchronous Read/Write—Bus Slave
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Asynchronous Read/Write—Host to ADSP-2106x

Use these specifications for asynchronous host processor
accesses of an ADSP-2106x, after the host has asserted CS and
HBR (low). After HBG is returned by the ADSP-2106x, the host
can drive the RD and WR pins to access the ADSP-2106x’s
internal memory or IOP registers. HBR and HBG are assumed
low for this timing. Not required if and address are valid typgresy

Table 19. Read Cycle

after goes low. For first access after asserted, ADDR31-0 must
be a non-MMS value 1/2 tcr g before or goes low or by typgresy
after goes low. This is easily accomplished by driving an upper
address signal high when is asserted. See the “Host Processor
Control of the ADSP-2106x” section in the ADSP-2106x
SHARC User’s Manual, Revision 2.1.

5Vand3.3V
Parameter Min Max Unit
Timing Requirements
tSADRDL Address Setup/CS Low Before RD Low! 0 ns
tHADRDH Address Hold/CS Hold Low After RD 0 ns
tWRWH RD/WR High Width 6 ns
tDRDHRDY RD High Delay After REDY (O/D) Disable 0 ns
tDRDHRDY RD High Delay After REDY (A/D) Disable 0 ns
Switching Characteristics
tSDATRDY Data Valid Before REDY Disable from Low 2 ns
tDRDYRDL REDY (O/D) or (A/D) Low Delay After RD Low? 10 ns
tRDYPRD REDY (O/D) or (A/D) Low Pulse Width for Read 45 +21DT/16 ns
tHDARWH Data Disable After RD High? 2 8 ns

'Not required if RD and address are valid typapesy after HBG goes low. For first access after HBR asserted, ADDR31-0 must be a non-MMS value 1/2 tq g before RD or WR goes
low or by typeresy after HBG goes low. This is easily accomplished by driving an upper address signal high when HBG is asserted. See the “Host Processor Control of the

ADSP-2106x” section in the ADSP-2106x SHARC User’s Manual, Revision 2.1.

2For ADSP-21060L, specification is 10.5 ns max; for ADSP-21060LC, specification is 12.5 ns max.

3For ADSP-21060L/ADSP-21060LC, specification is 2 ns min, 8.5 ns max.

Table 20. Write Cycle

5Vand3.3V
Parameter Min Max Unit
Timing Requirements
tSCSWRL CS Low Setup Before WR Low 0 ns
tHCSWRH CS Low Hold After WR High 0 ns
tSADWRH Address Setup Before WR High 5 ns
tHADWRH Address Hold After WR High 2 ns
twwRL WR Low Width 7 ns
twRWH RD/WR High Width 6 ns
tDWRHRDY WR High Delay After REDY (O/D) or (A/D) Disable 0 ns
tSDATWH Data Setup Before WR High 5 ns
tHDATWH Data Hold After WR High 1 ns
Switching Characteristics
tDRDYWRL REDY (O/D) or (A/D) Low Delay After WR/CS Low 10 ns
tRDYPWR REDY (O/D) or (A/D) Low Pulse Width for Write 15+ 7DT/16 ns
tsRDYCK REDY (O/D) or (A/D) Disable to CLKIN 1+7DT/16 8+ 7DT/16 ns
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Figure 19. Synchronous REDY Timing
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Figure 20. Asynchronous Read/Write—Host to ADSP-2106x
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Figure 22. Three-State Timing (Bus Transition Cycle, SBTS Assertion)
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DMA Handshake and DMAGx signals. For Paced Master mode, the data transfer
is controlled by ADDR31-0, RD, WR, MS3-0, and ACK (not
DMAG). For Paced Master mode, the Memory Read-Bus Mas-
ter, Memory Write-Bus Master, and Synchronous Read/Write-
Bus Master timing specifications for ADDR31-0, RD, WR,
MS3-0, PAGE, DATA63-0, and ACK also apply.

These specifications describe the three DM A handshake modes.
In all three modes, DMARXx is used to initiate transfers. For

Handshake mode, DMAGx controls the latching or enabling of
data externally. For External handshake mode, the data transfer
is controlled by the ADDR31-0, RD, WR, PAGE, MS3-0, ACK,

Table 22. DMA Handshake

5Vand3.3V
Parameter Min Max Unit
Timing Requirements
tsDRLC DMARX Low Setup Before CLKIN' 5 ns
tSDRHC DMARX High Setup Before CLKIN' 5 ns
twDR DMARx Width Low (Nonsynchronous) 6 ns
tSDATDGL Data Setup After DMAGX Low? 10+ 5DT/8 ns
tHDATIDG Data Hold After DMAGx High 2 ns
tDATDRH Data Valid After DMARx High? 16 + 7DT/8 ns
tDMARLL DMARX Low Edge to Low Edge 23+ 7DT/8 ns
tDMARH DMARX Width High? 6 ns
Switching Characteristics
toDGL DMAGXx Low Delay After CLKIN 9+ DT/4 15+ DT/4 ns
twDGH DMAGXx High Width 6+3DT/8 ns
twDGL DMAGX Low Width 12+ 5DT/8 ns
tHDGC DMAGx High Delay After CLKIN -2-DT/8 6-DT/8 ns
tVDATDGH Data Valid Before DMAGx High? 8 +9DT/16 ns
tDATRDGH Data Disable After DMAGx High* 0 7 ns
tDGWRL WR Low Before DMAGXx Low® 0 2 ns
tDGWRH DMAGx Low Before WR High 10 + 5DT/8 +W ns
tDGWRR WR High Before DMAGx High 1+DT/16 3+ DT/16 ns
tDGRDL RD Low Before DMAGx Low 0 2 ns
tDRDGH RD Low Before DMAGx High 11 +9DT/16 + W ns
tDGRDR RD High Before DMAGx High 0 3 ns
tDGWR DMAGx High to WR, RD, DMAGXx Low 5+ 3DT/8 +HI ns
tDADGH Address/Select Valid to DMAGx High 17+ DT ns
tDDGHA Address/Select Hold After DMAGx High® -0.5 ns

W = (humber of wait states specified in WAIT register) X tck.
HI = tck (if data bus idle cycle occurs, as specified in WAIT register; otherwise Hl = 0).

! Only required for recognition in the current cycle.

2tspatpar is the data setup requirement if DMARKX is not being used to hold off completion of a write. Otherwise, if DMARx low holds off completion of the write, the data can
be driven tp,rppyy after DMARX is brought high.

3 typatpan is valid if DMARX is not being used to hold off completion of a read. f DMARx is used to prolong the read, then typarper = tcx — 0.25tccrk — 8 + (n X tex) where n equals
the number of extra cycles that the access is prolonged.

*See Example System Hold Time Calculation on Page 48 for calculation of hold times given capacitive and dc loads.

’For ADSP-21062/ADSP-21062L specification is 2.5 ns min, 2 ns max.

SFor ADSP-21060L/ADSP-21062L specification is —1 ns min.
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Figure 23. DMA Handshake
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Table 27. Link Ports—Transmit

5V 3.3V
Parameter Min Max Min Max Unit
Timing Requirements
tSLACH LACK Setup Before LCLK High 19 19 ns
tHLACH LACK Hold After LCLK High -6.75 -6.5 ns
Switching Characteristics
tpLCLK Data Delay After CLKIN 8 8 ns
tpLDCH Data Delay After LCLK High' 2.25 2.25 ns
tHLDCH Data Hold After LCLK High? -2.0 -2 ns
tLcLKTWL LCLK Width Low? (tck/4) -1 (tck/4) +1.25 (tck/4) - 0.75 (tck/4)+1.5 ns
tLCLKTWH LCLK Width High4 (tck/4) - 1.25 (tek/4) +1 (tck/4)-1.5 (tck/4) +1 ns
tDLACLK LCLK Low Delay After LACK High (tck/4) +9 (3 x tck/4) +16.5 | (tck/4) +9 (3 xtcx/4)+16.5 |ns

! For ADSP-21060/ADSP-21060C, specification is 2.5 ns max.

2For ADSP-21062L, specification is ~2.25 ns min.

3For ADSP-21060, specification is (tck/4) - 1 ns min, (tck/4) + 1 ns max; for ADSP-21060C/ADSP-21062L, specification is (tcg/4) - 1 ns min, (tcg/4) + 1.5 ns max.
4For ADSP-21060, specification is (tck/4) — 1 ns min, (tcg/4) + 1 ns max; for ADSP-21060C, specification is (tcg/4) — 1.5 ns min, (tck/4) + 1 ns max.
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Figure 24. Link Ports—Receive

Rev.H | Page42of64 | March2013



http://www.analog.com/ADSP-21060?src=ADSP-21060.pdf
http://www.analog.com/ADSP-21060L?src=ADSP-21060L.pdf
http://www.analog.com/ADSP-21062?src=ADSP-21062.pdf
http://www.analog.com/ADSP-21062L?src=ADSP-21062L.pdf
http://www.analog.com/ADSP-21060C?src=ADSP-21060C.pdf
http://www.analog.com/ADSP-21060LC?src=ADSP-21060LC.pdf

ADSP-21060/ADSP-21060L/ADSP-21062/ADSP-21062L/ADSP-21060C/ADSP-21060LC

Serial Ports at clock speed n, the following specifications must be confirmed:
For serial ports, see Table 28, Table 29, Table 30, Table 31, 1) frame sync delay and frame sync setup and hold, 2) data delay

Table 32, Table 33, Table 35, Figure 26, and Figure 25. To deter- and data setup and hold, and 3) SCLK width.
mine whether communication is possible between two devices

Table 28. Serial Ports—External Clock

5Vand3.3V

Parameter Min Max Unit
Timing Requirements

tsFse TFS/RFS Setup Before TCLK/RCLK' 35 ns
tHESE TFS/RFS Hold After TCLK/RCLK' 2 4 ns
tsDRE Receive Data Setup Before RCLK' 1.5 ns
tHDRE Receive Data Hold After RCLK' 6.5 ns
tscLw TCLK/RCLK Width? 9 ns
tscik TCLK/RCLK Period tek ns

!Referenced to sample edge.
2RFS hold after RCK when MCE = 1, MFD = 0 is 0 ns minimum from drive edge. TFS hold after TCK for late external TES is 0 ns minimum from drive edge.
3 For ADSP-21060/ADSP-21060C/ADSP-21060LC, specification is 9.5 ns min.

Table 29. Serial Ports—Internal Clock

5Vand3.3V
Parameter Min Max Unit

Timing Requirements

tsrs) TFS Setup Before TCLK'; RFS Setup Before RCLK' 8 ns
tHESI TFS/RFS Hold After TCLK/RCLK 2 1 ns
TSDRI Receive Data Setup Before RCLK' 3 ns
tHDRI Receive Data Hold After RCLK' 3 ns
!Referenced to sample edge.
2RFS hold after RCK when MCE = 1, MFD = 0 is 0 ns minimum from drive edge. TFS hold after TCK for late external TES is 0 ns minimum from drive edge.
Table 30. Serial Ports—External or Internal Clock
5Vand3.3V
Parameter Min Max Unit
Switching Characteristics
tDFSE RFS Delay After RCLK (Internally Generated RFS)' 13 ns
tHOFSE RFS Hold After RCLK (Internally Generated RFS)' 3 ns
! Referenced to drive edge.
Table 31. Serial Ports—External Clock
5Vand3.3V
Parameter Min Max Unit
Switching Characteristics
tDFSE TFS Delay After TCLK (Internally Generated TFS)' 13 ns
tHOFSE TFS Hold After TCLK (Internally Generated TFS)' 3 ns
tpDTE Transmit Data Delay After TCLK! 16 ns
tHDTE Transmit Data Hold After TCLK' 5 ns

!Referenced to drive edge.
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Table 32. Serial Ports—Internal Clock

Parameter Min Max Unit
Switching Characteristics

tDFs| TFS Delay After TCLK (Internally Generated TFS)' 4.5 ns
tHOFSI TFS Hold After TCLK (Internally Generated TFS)' -1.5 ns
tpoTl Transmit Data Delay After TCLK! 7.5 ns
thoTI Transmit Data Hold After TCLK' 0 ns
tscLkw TCLK/RCLK Width? 0.5tscLk —2.5 0.5tgc k+2.5 ns

! Referenced to drive edge.
2For ADSP-21060L/ADSP-21060C, specification is 0.5rscix — 2 ns min, 0.5tscrx + 2 ns max.

Table 33. Serial Ports—Enable and Three-State

Parameter Min Max Unit
Switching Characteristics

tDDTEN Data Enable from External TCLK'" 2 4 ns
tDDTTE Data Disable from External TCLK" 3 10.5 ns
tDDTIN Data Enable from Internal TCLK' 0 ns
tooTTI Data Disable from Internal TCLK" 4 3 ns
tpcLk TCLK/RCLK Delay from CLKIN 22 +3DT/8 ns
tDPTR SPORT Disable After CLKIN 17 ns

!Referenced to drive edge.

2For ADSP-21060L/ADSP-21060C, specification is 3.5 ns min; for ADSP-21062 specification is 4.5 ns min.
3For ADSP-21062L, specification is 16 ns max.

4For ADSP-21062L, specification is 7.5 ns max.

Table 34. Serial Ports—GATED SCLK with External TFS (Mesh Multiprocessing)!

Parameter Min Max Unit

Switching Characteristics
tSTFSCK TFS Setup Before CLKIN 4 ns
THTFSCK TFS Hold After CLKIN tck/2 ns

! Applies only to gated serial clock mode used for serial port system I/O in mesh multiprocessing systems.

Table 35. Serial Ports—External Late Frame Sync

Parameter Min Max Unit

Switching Characteristics

tDDTLFSE Data Delay from Late External TFS or External RFS with MCE =1, 12 ns
MFD=0"2

tDDTENFS Data Enable from Late FS or MCE =1, MFD =03 35 ns

'MCE = 1, TFS enable and TFS valid follow tpp sz and toprexes.
2For ADSP-21062/ADSP-21062L, specification is 12.75 ns max; for ADSP-21060L/ADSP-21060LC, specification is 12.8 ns max.
3For ADSP-21060/ADSP-21060C, specification is 3 ns min.
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Figure 25. Serial Ports
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Figure 26. Serial Ports—External Late Frame Sync

Rev.H | Page460of64 | March2013



http://www.analog.com/ADSP-21060?src=ADSP-21060.pdf
http://www.analog.com/ADSP-21060L?src=ADSP-21060L.pdf
http://www.analog.com/ADSP-21062?src=ADSP-21062.pdf
http://www.analog.com/ADSP-21062L?src=ADSP-21062L.pdf
http://www.analog.com/ADSP-21060C?src=ADSP-21060C.pdf
http://www.analog.com/ADSP-21060LC?src=ADSP-21060LC.pdf

ADSP-21060/ADSP-21060L/ADSP-21062/ADSP-21062L/ADSP-21060C/ADSP-21060LC

TEST CONDITIONS

For the ac signal specifications (timing parameters), see Timing
Specifications on Page 21. These specifications include output
disable time, output enable time, and capacitive loading. The
timing specifications for the DSP apply for the voltage reference

levels in Figure 28.
INPUT
OR 1.5V 1.5V
OuTPUT

Figure 28. Voltage Reference Levels for AC Measurements (Except Output
Enable/Disable)

Output Disable Time

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 time for the voltage on the bus
to decay by AV is dependent on the capacitive load, C;, and the
load current, I;. This decay time can be approximated by the fol-
lowing equation:

Ppxr = CAV
I

The output disable time tp is the difference between

tyeasurep and tpgcay as shown in Figure 29. The time tygasugep 1S
the interval from when the reference signal switches to when the
output voltage decays AV from the measured output high or
output low voltage. tpgcay is calculated with test loads C; and I,
and with AV equal to 0.5 V.

REFERENCE
SIGNAL
tmeasuren
tois *tena
VoH (MEASURED) v
VoH (MEASURED) - AV 2.0V OH (MEASURED)
4
VoL (Measurep) + AV 1.0V
VoL (MEASURED) I VoL (MEASURED)
DECAY
| !
OUTPUT STOPS OUTPUT STARTS
DRIVING DRIVING
HIGH IMPEDANCE STATE.
TEST CONDITIONS CAUSE

THIS VOLTAGE TO BE
APPROXIMATELY 1.5V

Figure 29. Output Enable/Disable

Output Enable Time

Output pins are considered to be enabled when they have made
a transition from a high impedance state to when they start driv-
ing. The output enable time tgy, is the interval from when a
reference signal reaches a high or low voltage level to when the
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output has reached a specified high or low trip point, as shown
in the Output Enable/Disable diagram (Figure 29). If multiple
pins (such as the data bus) are enabled, the measurement value
is that of the first pin to start driving.

Example System Hold Time Calculation

To determine the data output hold time in a particular system,
first calculate tppcay using the equation given above. Choose AV
to be the difference between the ADSP-2106x’s output voltage
and the input threshold for the device requiring the hold time. A
typical AV will be 0.4 V. Cy is the total bus capacitance (per data
line), and I; is the total leakage or three-state current (per data
line). The hold time will be tpgcay plus the minimum disable
time (i.e., tpyrrwy for the write cycle).

Capacitive Loading

Output delays and holds are based on standard capacitive loads:
50 pF on all pins (see Figure 30). The delay and hold specifica-
tions given should be derated by a factor of 1.5 ns/50 pF for
loads other than the nominal value of 50 pF. Figure 32,

Figure 33, Figure 37, and Figure 38 show how output rise time
varies with capacitance. Figure 34 and Figure 36 show
graphically how output delays and holds vary with load capaci-
tance. (Note that this graph or derating does not apply to output
disable delays; see the previous section Output Disable Time
under Test Conditions.) The graphs of Figure 32, Figure 33,
Figure 37, and Figure 38 may not be linear outside the ranges
shown.

loL

TO
OUTPUT +1.5V
PIN

50pF I

lon

Figure 30. Equivalent Device Loading for AC Measurements (Includes All
Fixtures)

Output Drive Characteristics

Figure 31 shows typical I-V characteristics for the output driv-
ers of the ADSP-2106x. The curves represent the current drive
capability of the output drivers as a function of output voltage.
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Output Characteristics (5 V)
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) . . Figure 33. Typical Output Rise Time (0.8 V to 2.0 V) vs. Load Capacitance
Figure 31. ADSP-21062 Typical Output Drive Currents (Vpp=15V)
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Figure 32. Typical Output Rise Time (10% to 90% Vpp) vs. Load Capacitance Figure 34. Typical Output Delay or Hold vs. Load Capacitance (at Maximum
(Vpp=5V) Case Temperature) (Vpp=15V)
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ENVIRONMENTAL CONDITIONS

The ADSP-2106x processors are rated for performance under
Tcase environmental conditions specified in the Operating Con-
ditions (5 V) on Page 15 and Operating Conditions (3.3 V) on
Page 18.

Thermal Characteristics for MQFP_PQ4 and PBGA
Packages

The ADSP-21060/ADSP-21060L and ADSP-21062/ADSP-
21062L are available in 240-lead thermally enhanced
MQFP_PQ4 and 225-ball plastic ball grid array packages. The
top surface of the thermally enhanced MQFP_PQ4 contains a
metal slug from which most of the die heat is dissipated. The
slug is flush with the top surface of the package. Note that the
metal slug is internally connected to GND through the device
substrate.

Both packages are specified for a case temperature (Tcasg). To
ensure that the Tcagsg is not exceeded, a heatsink and/or an air-
flow source may be used. A heatsink should be attached with a
thermal adhesive.

Tease = Taus + (PD x Ocy)
Tcase = Case temperature (measured on top surface of package)
Ty = Ambient temperature °C
PD =Power dissipation in W (this value depends upon the spe-

cific application; a method for calculating PD is shown under
Power Dissipation).

0c4 =Values from Table 37 and Table 38 below.

Table 37. Thermal Characteristics for Thermally Enhanced
240-Lead MQFP_PQ4!

Parameter | Airflow (LFM?) Typical Unit
Oca 0 10 °C/W
Oca 100 9 °C/W
Oca 200 8 °C/W
Oca 400 7 °C/W
Oca 600 6 °C/W

!'This represents thermal resistance at total power of 5 W. With airflow, no
variance is seen in O, at 5 W.
Ocs at 0 LFM varies with power:
at 2 W, O, = 14°C/W
at 3 W, 0, = 11°C/W
2LFM = Linear feet per minute of airflow.

Table 38. Thermal Characteristics for BGA

Parameter | Airflow (LFM') Typical Unit
Oca 0 20.70 °C/W
Oca 200 15.30 °C/W
Oca 400 12.90 °C/W

'LFM = Linear feet per minute of airflow.
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Thermal Characteristics for CQFP Package

The ADSP-21060C/ADSP-21060LC are available in 240-lead
thermally enhanced ceramic QFP (CQFP). There are two pack-
age versions, one with a copper/tungsten heat slug on top of the
package (CZ) for air cooling, and one with the heat slug on the
bottom (CW) for cooling through the board. The ADSP-2106x
is specified for a case temperature (Tcasg). To ensure that the
Tcasg data sheet specification is not exceeded, a heatsink and/or
an air flow source may be used. A heatsink should be attached
with a thermal adhesive.

Tease = Tap + (PD % Oc,)
Tease = Case temperature (measured on top surface of package)
T3 = Ambient temperature °C
PD = Power dissipation in W (this value depends upon the spe-

cific application; a method for calculating PD is shown under
Power Dissipation).

0c4 =Value from Table 39 below.

Table 39. Thermal Characteristics for Thermally Enhanced
240-Lead CQFP!

Parameter | Airflow (LFM2) Typical Unit
ADSP-21060CW/ADSP-21060LCW

Oca 0 19.5 °C/W
Oca 100 16 °C/W
Oca 200 14 °C/W
Oca 400 12 °C/W
Oca 600 10 °C/W
ADSP-21060CZ/ADSP-21060LCZ

Oca 0 20 °C/W
Oca 100 16 °C/W
Oca 200 14 °C/W
Oca 400 11.5 °C/W
Oca 600 9.5 °C/W

!'This represents thermal resistance at total power of 5 W. With airflow, no
variance is seen in O¢, at 5W.
Oc, at 0 LFM varies with power.
ADSP-21060CW/ADSP-21060LCW:
at 2 W, 0, = 23°C/W
at 3W, O, = 21.5°C/W
ADSP-21060CZ/ADSP-21060LCZ:
at 2 W, Ocs = 24°C/W
at 3 W, 0, = 21.5°C/W
6)c = 0.24°C/W for all CQFP models.
2LFM = Linear feet per minute of airflow.
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Figure 43. 240-Lead Ceramic Quad Flat Package, Mounted with Cavity Down [CQFP]
(QS-240-2B)
Dimensions shown in millimeters
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