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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)

The applications of Embedded - DSP (Digital Signal
Processors) are vast and diverse, reflecting their critical
role in modern technology. In telecommunications, DSPs
are essential for signal modulation and demodulation, error
detection and correction, and data compression. In the
consumer electronics sector, DSPs enhance audio and
video processing, providing high-quality sound and image
rendering in devices like smartphones, televisions, and
home theater systems. Automotive systems utilize DSPs
for advanced driver-assistance systems (ADAS),
infotainment, and engine management. Additionally,
industrial automation relies on DSPs for real-time control of
machinery and processes, while medical devices use them
for imaging and diagnostics, ensuring accurate and
efficient healthcare solutions.

Common Subcategories of Embedded - DSP
(Digital Signal Processors)

Embedded - DSP (Digital Signal Processors) can be
categorized into several common subcategories based on
their specific applications and performance characteristics.
General-purpose DSPs offer a versatile solution for a wide
range of signal processing tasks, providing balanced
performance and flexibility. High-performance DSPs are
designed for applications requiring significant
computational power and speed, such as real-time video
processing and advanced communication systems. Low-
power DSPs cater to battery-operated and portable
devices, ensuring energy-efficient operation without
compromising performance. Additionally, application-
specific DSPs are tailored for particular functions, such as
audio processing or motor control, offering optimized
performance for specific tasks.

Types of Embedded - DSP (Digital Signal
Processors)

There are various types of Embedded - DSP (Digital Signal
Processors), each suited to different needs and
applications. Fixed-point DSPs are designed for
applications where precision is critical but the range of
values is limited, such as audio processing. Floating-point
DSPs provide a broader range of values and greater
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Operating Temperature 0°C ~ 85°C (TC)
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Figure 3. Shared Memory Multiprocessing System
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DMA Controller

The ADSP-2106x’s on-chip DMA controller allows zero-over-
head data transfers without processor intervention. The DMA 
controller operates independently and invisibly to the processor 
core, allowing DMA operations to occur while the core is simul-
taneously executing its program instructions. 
DMA transfers can occur between the ADSP-2106x’s internal 
memory and external memory, external peripherals, or a host 
processor. DMA transfers can also occur between the ADSP-
2106x’s internal memory and its serial ports or link ports. DMA 
transfers between external memory and external peripheral 
devices are another option. External bus packing to 16-, 
32-, or 48-bit words is performed during DMA transfers.
Ten channels of DMA are available on the ADSP-2106x—two 
via the link ports, four via the serial ports, and four via the 
processor’s external port (for either host processor, other 
ADSP-2106xs, memory, or I/O transfers). Four additional link 
port DMA channels are shared with Serial Port 1 and the exter-
nal port. Programs can be downloaded to the ADSP-2106x 
using DMA transfers. Asynchronous off-chip peripherals can 

control two DMA channels using DMA request/grant lines 
(DMAR1–2, DMAG1–2). Other DMA features include inter-
rupt generation upon completion of DMA transfers and DMA 
chaining for automatic linked DMA transfers.

Multiprocessing

The ADSP-2106x offers powerful features tailored to multipro-
cessor DSP systems. The unified address space (see Figure 4) 
allows direct interprocessor accesses of each ADSP-2106x’s 
internal memory. Distributed bus arbitration logic is included 
on-chip for simple, glueless connection of systems containing 
up to six ADSP-2106xs and a host processor. Master processor 
changeover incurs only one cycle of overhead. Bus arbitration is 
selectable as either fixed or rotating priority. Bus lock allows 
indivisible read-modify-write sequences for semaphores. A vec-
tor interrupt is provided for interprocessor commands. Maxi-
mum throughput for interprocessor data transfer is 
240M bytes/s over the link ports or external port. Broadcast 
writes allow simultaneous transmission of data to all 
ADSP-2106xs and can be used to implement reflective 
semaphores.

Figure 4. Memory Map
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TFSx I/O Transmit Frame Sync (Serial Ports 0, 1).

RFSx I/O Receive Frame Sync (Serial Ports 0, 1).

LxDAT3–0 I/O Link Port Data (Link Ports 0–5). Each LxDAT pin has a 50 k internal pull-down resistor that is enabled or 
disabled by the LPDRD bit of the LCOM register.

LxCLK I/O Link Port Clock (Link Ports 0–5). Each LxCLK pin has a 50 k internal pull-down resistor that is enabled or 
disabled by the LPDRD bit of the LCOM register.

LxACK I/O Link Port Acknowledge (Link Ports 0–5). Each LxACK pin has a 50 k internal pull-down resistor that is 
enabled or disabled by the LPDRD bit of the LCOM register.

EBOOT I EPROM Boot Select. When EBOOT is high, the ADSP-2106x is configured for booting from an 8-bit EPROM. 
When EBOOT is low, the LBOOT and BMS inputs determine booting mode. See the table in the BMS pin 
description below. This signal is a system configuration selection that should be hardwired.

LBOOT I Link Boot. When LBOOT is high, the ADSP-2106x is configured for link port booting. When LBOOT is low, 
the ADSP-2106x is configured for host processor booting or no booting. See the table in the BMS pin 
description below. This signal is a system configuration selection that should be hardwired.

BMS I/OT Boot Memory Select. Output: Used as chip select for boot EPROM devices (when EBOOT = 1, LBOOT = 0). 
In a multiprocessor system, BMS is output by the bus master. Input: When low, indicates that no booting will 
occur and that ADSP-2106x will begin executing instructions from external memory. See table below. This 
input is a system configuration selection that should be hardwired. *Three-statable only in EPROM boot 
mode (when BMS is an output).
EBOOT LBOOT  BMS Booting Mode
1 0 Output EPROM (Connect BMS to EPROM chip select.)
0 0 1 (Input)  Host Processor
0 1 1 (Input)  Link Port
0 0 0 (Input)  No Booting. Processor executes from external memory.
0 1 0 (Input)  Reserved
1 1   x (Input)  Reserved

CLKIN I Clock In. External clock input to the ADSP-2106x. The instruction cycle rate is equal to CLKIN. CLKIN should 
not be halted, changed, or operated below the minimum specified frequency.

RESET I/A Processor Reset. Resets the ADSP-2106x to a known state and begins program execution at the program 
memory location specified by the hardware reset vector address. This input must be asserted (low) at 
power-up.

TCK I Test Clock (JTAG). Provides an asynchronous clock for JTAG boundary scan.

TMS I/S Test Mode Select (JTAG). Used to control the test state machine. TMS has a 20 k internal pull-up resistor.

TDI I/S Test Data Input (JTAG). Provides serial data for the boundary scan logic. TDI has a 20 k internal pull-up 
resistor.

TDO O Test Data Output (JTAG). Serial scan output of the boundary scan path.

TRST I/A Test Reset (JTAG). Resets the test state machine. TRST must be asserted (pulsed low) after power-up or held 
low for proper operation of the ADSP-2106x. TRST has a 20 k internal pull-up resistor.

EMU O Emulation Status. Must be connected to the ADSP-2106x EZ-ICE target board connector only.

ICSA O Reserved, leave unconnected.

VDD P Power Supply; nominally 5.0 V dc for 5 V devices or 3.3 V dc for 3.3 V devices. (30 pins).

GND G Power Supply Return. (30 pins).

NC Do Not Connect. Reserved pins which must be left open and unconnected.

Table 3. Pin Descriptions (Continued)

Pin Type Function

A = Asynchronous, G = Ground, I = Input, O = Output, P = Power Supply, S = Synchronous, (A/D) = Active Drive, (O/D) = Open Drain, 
T = Three-State (when SBTS is asserted, or when the ADSP-2106x is a bus slave)
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ADSP-21060L/ADSP-21062L SPECIFICATIONS
Note that component specifications are subject to change 
without notice.

OPERATING CONDITIONS (3.3 V)

ELECTRICAL CHARACTERISTICS (3.3 V)

A Grade C Grade K Grade

Parameter Description Min Max Min Max Min Max Unit

VDD Supply Voltage 3.15 3.45 3.15 3.45 3.15 3.45 V
TCASE Case Operating Temperature –40 +85 –40 +100 –40 +85 C
VIH11

1 Applies to input and bidirectional pins: DATA47–0, ADDR31–0, RD, WR, SW, ACK, SBTS, IRQ2–0, FLAG3–0, HGB, CS, DMAR1, DMAR2, BR6–1, ID2–0, RPBA, CPA, 
TFS0, TFS1, RFS0, RFS1, LxDAT3–0, LxCLK, LxACK, EBOOT, LBOOT, BMS, TMS, TDI, TCK, HBR, DR0, DR1, TCLK0, TCLK1, RCLK0, RCLK1.

High Level Input Voltage @ VDD = Max 2.0 VDD + 0.5 2.0 VDD + 0.5 2.0 VDD + 0.5 V
VIH22

2 Applies to input pins: CLKIN, RESET, TRST.

High Level Input Voltage @ VDD = Max 2.2 VDD + 0.5 2.2 VDD + 0.5 2.2 VDD + 0.5 V
VIL 1, 2 Low Level Input Voltage @ VDD = Min –0.5 +0.8 –0.5 +0.8 –0.5 +0.8 V

Parameter Description Test Conditions Min Max Unit

VOH
1, 2 High Level Output Voltage @ VDD = Min, IOH = –2.0 mA 2.4 V

VOL
1, 2 Low Level Output Voltage @ VDD = Min, IOL = 4.0 mA 0.4 V

IIH
3, 4 High Level Input Current @ VDD = Max, VIN = VDD Max 10 μA

IIL
3 Low Level Input Current @ VDD = Max, VIN = 0 V 10 μA

IILP
4 Low Level Input Current @ VDD = Max, VIN = 0 V 150 μA

IOZH
5, 6, 7, 8 Three-State Leakage Current @ VDD = Max, VIN = VDD Max 10 μA

IOZL
5, 9 Three-State Leakage Current @ VDD = Max, VIN = 0 V 10 μA

IOZHP
9 Three-State Leakage Current @ VDD = Max, VIN = VDD Max 350 μA

IOZLC
7 Three-State Leakage Current @ VDD = Max, VIN = 0 V 1.5 mA

IOZLA
10 Three-State Leakage Current @ VDD = Max, VIN = 1.5 V 350 μA

IOZLAR
8 Three-State Leakage Current @ VDD = Max, VIN = 0 V 4.2 mA

IOZLS
6 Three-State Leakage Current @ VDD = Max, VIN = 0 V 150 μA

CIN
11, 12 Input Capacitance fIN = 1 MHz, TCASE = 25°C, VIN = 2.5 V 4.7 pF

1 Applies to output and bidirectional pins: DATA47–0, ADDR31–0, MS3–0, RD, WR, PAGE, ADRCLK, SW, ACK, FLAG3–0, TIMEXP, HBG, REDY, DMAG1, DMAG2, 
BR6–1, CPA, DT0, DT1, TCLK0, TCLK1, RCLK0, RCLK1, TFS0, TFS1, RFS0, RFS1, LxDAT3–0, LxCLK, LxACK, BMS, TDO, EMU, ICSA.

2 See Figure 35, Output Drive Currents 3.3 V, for typical drive current capabilities.
3 Applies to input pins: ACK, SBTS, IRQ2–0, HBR, CS, DMAR1, DMAR2, ID2–0, RPBA, EBOOT, LBOOT, CLKIN, RESET, TCK.
4 Applies to input pins with internal pull-ups: DR0, DR1, TRST, TMS, TDI.
5 Applies to three-statable pins: DATA47–0, ADDR31–0, MS3–0, RD, WR, PAGE, ADRCLK, SW, ACK, FLAG3–0, HBG, REDY, DMAG1, DMAG2, BMS, BR6–1, TFSx, RFSx, 

TDO, EMU. (Note that ACK is pulled up internally with 2 k during reset in a multiprocessor system, when ID2–0 = 001 and another ADSP-2106x is not requesting bus 
mastership.)

6 Applies to three-statable pins with internal pull-ups: DT0, DT1, TCLK0, TCLK1, RCLK0, RCLK1.
7 Applies to CPA pin.
8 Applies to ACK pin when pulled up. (Note that ACK is pulled up internally with 2 k during reset in a multiprocessor system, when ID2–0 = 001 and another ADSP-2106xL 

is not requesting bus mastership).
9 Applies to three-statable pins with internal pull-downs: LxDAT3–0, LxCLK, LxACK.
10Applies to ACK pin when keeper latch enabled.
11Applies to all signal pins.
12Guaranteed but not tested.
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INTERNAL POWER DISSIPATION (3.3 V)

These specifications apply to the internal power portion of VDD 
only. For a complete discussion of the code used to measure 
power dissipation, see the technical note “SHARC Power Dissi-
pation Measurements.”
Specifications are based on the operating scenarios. 

To estimate power consumption for a specific application, use 
the following equation where % is the amount of time your pro-
gram spends in that state:

%PEAK IDDINPEAK + %HIGH IDDINHIGH + %LOW IDDINLOW + 
%IDLE IDDIDLE = Power Consumption   

Operation Peak Activity (IDDINPEAK) High Activity (IDDINHIGH) Low Activity (IDDINLOW)

Instruction Type Multifunction Multifunction Single Function

Instruction Fetch Cache Internal Memory Internal Memory

Core memory Access 2 Per Cycle (DM and PM) 1 Per Cycle (DM) None

Internal Memory DMA 1 Per Cycle 1 Per 2 Cycles 1 Per 2 Cycles

Parameter Test Conditions Max Unit

IDDINPEAK Supply Current (Internal)1 tCK = 30 ns, VDD = Max
tCK = 25 ns, VDD = Max

540
600

mA
mA

IDDINHIGH Supply Current (Internal)2 tCK = 30 ns, VDD = Max
tCK = 25 ns, VDD = Max

425
475

mA
mA

IDDINLOW Supply Current (Internal)2 tCK = 30 ns, VDD = Max
tCK = 25 ns, VDD = Max

250
275

mA
mA

IDDIDLE Supply Current (Idle)3 VDD = Max 180 mA
1 The test program used to measure IDDINPEAK represents worst case processor operation and is not sustainable under normal application conditions. Actual internal power 

measurements made using typical applications are less than specified.
2 IDDINHIGH is a composite average based on a range of high activity code. IDDINLOW is a composite average based on a range of low activity code.
3 Idle denotes ADSP-2106xL state during execution of IDLE instruction.
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Clock Input

Reset

Table 9. Clock Input

Parameter

ADSP-21060
ADSP-21062
40 MHz, 5 V

ADSP-21060
ADSP-21062
33 MHz, 5 V

ADSP-21060L
ADSP-21062L
40 MHz, 3.3 V

ADSP-21060L
ADSP-21062L
33 MHz, 3.3 V

UnitMin Max Min Max Min Max Min Max

Timing Requirements

tCK CLKIN Period 25 100 30 100 25 100 30 100 ns

tCKL CLKIN Width Low 7 7 8.75 8.751 ns

tCKH CLKIN Width High 5 5 5 5 ns

tCKRF CLKIN Rise/Fall (0.4 V to 2.0 V) 3 3 3 3 ns
1 For the ADSP-21060LC, this specification is 9.5 ns min.

Figure 9. Clock Input

CLKIN

tCKH tCKL

tCK

Table 10. Reset

5 V and 3.3 V
UnitParameter Min Max

Timing Requirements

tWRST RESET Pulse Width Low1 4tCK ns

tSRST RESET Setup Before CLKIN High2 14 + DT/2 tCK ns
1 Applies after the power-up sequence is complete. At power-up, the processor’s internal phase-locked loop requires no more than 100 μs while RESET is low, assuming stable 

VDD and CLKIN (not including start-up time of external clock oscillator). 
2 Only required if multiple ADSP-2106xs must come out of reset synchronous to CLKIN with program counters (PC) equal. Not required for multiple ADSP-2106xs commu-

nicating over the shared bus (through the external port), because the bus arbitration logic automatically synchronizes itself after reset.

Figure 10. Reset
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RESET

tWRST
tSRST
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Interrupts

Timer

Table 11. Interrupts

5 V and 3.3 V
UnitParameter Min Max

Timing Requirements

tSIR IRQ2–0 Setup Before CLKIN High1 18 + 3DT/4 ns

tHIR IRQ2–0 Hold Before CLKIN High1 12 + 3DT/4 ns

tIPW IRQ2–0 Pulse Width2 2+tCK ns
1 Only required for IRQx recognition in the following cycle.
2 Applies only if tSIR and tHIR requirements are not met.

Figure 11. Interrupts

CLKIN

IRQ2–0

tIPW

tSIR

tHIR

Table 12. Timer

5 V and 3.3 V
UnitParameter Min Max

Switching Characteristic

tDTEX CLKIN High to TIMEXP 15 ns

Figure 12. Timer

CLKIN

TIMEXP

tDTEXtDTEX
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Flags

Table 13. Flags 

5 V and 3.3 V
UnitParameter Min Max

Timing Requirements

tSFI FLAG3–0 IN Setup Before CLKIN High1 8 + 5DT/16 ns

tHFI FLAG3–0 IN Hold After CLKIN High1 0 – 5DT/16 ns

tDWRFI FLAG3–0 IN Delay After RD/WR Low1 5 + 7DT/16 ns

tHFIWR FLAG3–0 IN Hold After RD/WR Deasserted1 0 ns

Switching Characteristics

tDFO FLAG3–0 OUT Delay After CLKIN High 16 ns

tHFO FLAG3–0 OUT Hold After CLKIN High 4 ns

tDFOE CLKIN High to FLAG3–0 OUT Enable 3 ns

tDFOD CLKIN High to FLAG3–0 OUT Disable 14 ns
1 Flag inputs meeting these setup and hold times for instruction cycle N will affect conditional instructions in instruction cycle N+2.

Figure 13. Flags
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Memory Write—Bus Master

Use these specifications for asynchronous interfacing to memo-
ries (and memory-mapped peripherals) without reference to 
CLKIN. These specifications apply when the ADSP-2106x is the 

bus master accessing external memory space in asynchronous 
access mode. Note that timing for ACK, DATA, RD, WR, and 
DMAGx strobe timing parameters only applies to asynchronous 
access mode. 

Table 15. Memory Write—Bus Master

5 V and 3.3 V
UnitParameter Min Max

Timing Requirements

tDAAK ACK Delay from Address, Selects1, 2 14 + 7DT/8 + W ns

tDSAK ACK Delay from WR Low1 8 + DT/2 + W ns

Switching Characteristics

tDAWH Address Selects to WR Deasserted2 17 + 15DT/16 + W ns

tDAWL Address Selects to WR Low2 3 + 3DT/8 ns

tWW WR Pulse Width 12 + 9DT/16 + W ns

tDDWH Data Setup Before WR High 7 + DT/2 + W ns

tDWHA Address Hold After WR Deasserted 0.5 + DT/16 + H ns

tDATRWH Data Disable After WR Deasserted3 1 + DT/16 +H 6 + DT/16+H ns

tWWR WR High to WR, RD, DMAGx Low 8 + 7DT/16 + H ns

tDDWR Data Disable Before WR or RD Low 5 + 3DT/8 + I ns

tWDE WR Low to Data Enabled –1 + DT/16 ns

tSADADC Address, Selects Setup Before ADRCLK High2 0 + DT/4 ns

W = (number of wait states specified in WAIT register) × tCK.
H = tCK (if an address hold cycle occurs, as specified in WAIT register; otherwise H = 0).
HI = tCK (if an address hold cycle or bus idle cycle occurs, as specified in WAIT register; otherwise HI = 0).
I = tCK (if a bus idle cycle occurs, as specified in WAIT register; otherwise I = 0).

1 ACK is not sampled on external memory accesses that use the internal wait state mode. For the first CLKIN cycle of a new external memory access, ACK must be valid by 
tDAAK or tDSAK or synchronous specification tSACKC for wait state modes external, either, or both (both, if the internal wait state is zero). For the second and subsequent cycles 
of a wait stated external memory access, synchronous specifications tSACKC and tHACK must be met for wait state modes external, either, or both (both, after internal wait 
states have completed). 

2 The falling edge of MSx, SW, BMS is referenced.
3 See 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 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—

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.

Table 16. Synchronous Read/Write—Bus Master

5 V and 3.3 V
UnitParameter Min Max

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, Selects1, 2 14 + 7DT/8 + W ns

tSACKC ACK Setup Before CLKIN2 6.5+DT/4 ns

tHACK ACK Hold After CLKIN –1 – DT/4 ns

Switching Characteristics

tDADRO Address, MSx, BMS, SW Delay After CLKIN1 7 – DT/8 ns

tHADRO Address, MSx, BMS, SW Hold After CLKIN –1 – DT/8 ns

tDPGC PAGE Delay After CLKIN 9 + DT/8 16 + DT/8 ns

tDRDO 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

tDRWL 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

tDADCCK 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
1 The falling edge of MSx, SW, BMS is referenced.
2 ACK delay/setup: user must meet tDAAK or tDSAK or synchronous specification tSAKC for deassertion of ACK (low), all three specifications must be met for assertion of ACK 

(high).
3 See Example System Hold Time Calculation on Page 48 for calculation of hold times given capacitive and dc loads.
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Figure 16. Synchronous Read/Write—Bus Master 
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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 tHBGRCSV 

after goes low. For first access after asserted, ADDR31–0 must 
be a non-MMS value 1/2 tCLK before or goes low or by tHBGRCSV 
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.

Table 19. Read Cycle

5 V and 3.3 V
UnitParameter Min Max

Timing Requirements

tSADRDL Address Setup/CS Low Before RD Low1 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 Low2 10 ns

tRDYPRD REDY (O/D) or (A/D) Low Pulse Width for Read 45 + 21DT/16 ns

tHDARWH Data Disable After RD High3 2 8 ns
1 Not required if RD and address are valid tHBGRCSV after HBG goes low. For first access after HBR asserted, ADDR31-0 must be a non-MMS value 1/2 tCLK before RD or WR goes 

low or by tHBGRCSV 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.

2 For ADSP-21060L, specification is 10.5 ns max; for ADSP-21060LC, specification is 12.5 ns max.
3 For ADSP-21060L/ADSP-21060LC, specification is 2 ns min, 8.5 ns max.

Table 20. Write Cycle 

5 V and 3.3 V
UnitParameter Min Max

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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DMA Handshake

These specifications describe the three DMA handshake modes. 
In all three modes, DMARx 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, 

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.

Table 22. DMA Handshake 

5 V and 3.3 V
UnitParameter Min Max

Timing Requirements

tSDRLC DMARx Low Setup Before CLKIN1 5 ns

tSDRHC DMARx High Setup Before CLKIN1 5 ns

tWDR DMARx Width Low (Nonsynchronous) 6 ns

tSDATDGL Data Setup After DMAGx Low2 10 + 5DT/8 ns

tHDATIDG Data Hold After DMAGx High 2 ns

tDATDRH Data Valid After DMARx High2 16 + 7DT/8 ns

tDMARLL DMARx Low Edge to Low Edge 23 + 7DT/8 ns

tDMARH DMARx Width High2 6 ns

Switching Characteristics

tDDGL DMAGx Low Delay After CLKIN 9 + DT/4 15 + DT/4 ns

tWDGH DMAGx 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 High3 8 + 9DT/16 ns

tDATRDGH Data Disable After DMAGx High4 0 7 ns

tDGWRL WR Low Before DMAGx Low5 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, DMAGx Low 5 + 3DT/8 + HI ns

tDADGH Address/Select Valid to DMAGx High 17 + DT ns

tDDGHA Address/Select Hold After DMAGx High6 –0.5 ns

W = (number of wait states specified in WAIT register) × tCK.
HI = tCK (if data bus idle cycle occurs, as specified in WAIT register; otherwise HI = 0).

1 Only required for recognition in the current cycle.
2 tSDATDGL is the data setup requirement if DMARx 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 tDATDRH after DMARx is brought high.
3 tVDATDGH is valid if DMARx is not being used to hold off completion of a read. If DMARx is used to prolong the read, then tVDATDGH = tCK – 0.25tCCLK – 8 + (n × tCK) where n equals 

the number of extra cycles that the access is prolonged.
4 See Example System Hold Time Calculation on Page 48 for calculation of hold times given capacitive and dc loads.
5 For ADSP-21062/ADSP-21062L specification is –2.5 ns min, 2 ns max.
6 For ADSP-21060L/ADSP-21062L specification is –1 ns min.
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Link Ports —2 × CLK Speed Operation

Calculation of link receiver data setup and hold relative to link 
clock is required to determine the maximum allowable skew 
that can be introduced in the transmission path between 
LDATA and LCLK. Setup skew is the maximum delay that can 
be introduced in LDATA relative to LCLK:

Setup Skew = tLCLKTWH min – tDLDCH – tSLDCL

Hold skew is the maximum delay that can be introduced in 
LCLK relative to LDATA: 

Hold Skew = tLCLKTWL min – tHLDCH – tHLDCL

Calculations made directly from 2 speed specifications will 
result in unrealistically small skew times because they include 
multiple tester guardbands.
Note that link port transfers at 2× CLK speed at 40 MHz 
(tCK = 25 ns) may fail. However, 2× CLK speed link port trans-
fers at 33 MHz (tCK = 30 ns) work as specified.

Table 25. Link Port Service Request Interrupts: 1 and 2 Speed Operations

5 V 3.3 V
UnitParameter Min Max Min Max

Timing Requirements

tSLCK LACK/LCLK Setup Before CLKIN Low1 10 10 ns

tHLCK LACK/LCLK Hold After CLKIN Low1 2 2 ns
1 Only required for interrupt recognition in the current cycle.

Table 26. Link Ports—Receive 

5 V 3.3 V
UnitParameter Min Max Min Max

Timing Requirements

tSLDCL Data Setup Before LCLK Low 2.5 2.25 ns

tHLDCL Data Hold After LCLK Low 2.25 2.25 ns

tLCLKIW LCLK Period (2 Operation) tCK/2 tCK/2 ns

tLCLKRWL LCLK Width Low1 4.5 5.25 ns

tLCLKRWH LCLK Width High2 4.25 4 ns

Switching Characteristics

tDLAHC LACK High Delay After CLKIN High3 18 + DT/2 28.5 + DT/2 18 + DT/2 29.5 + DT/2 ns

tDLALC LACK Low Delay After LCLK High4 6 16 6 16 ns
1 For ADSP-21060L, specification is 5 ns min.
2 For ADSP-21062, specification is 4 ns min, for ADSP-21060LC, specification is 4.5 ns min.
3 LACK goes low with tDLALC relative to rise of LCLK after first nibble, but does not go low if the receiver’s link buffer is not about to fill.
4 For ADSP-21060L, specification is 6 ns min, 18 ns max. For ADSP-21060C, specification is 6 ns min, 16.5 ns max. For ADSP-21060LC, specification is 6 ns min, 18.5 ns max.
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Table 27. Link Ports—Transmit

5 V 3.3 V
UnitParameter Min Max Min Max

Timing Requirements

tSLACH LACK Setup Before LCLK High 19 19 ns

tHLACH LACK Hold After LCLK High –6.75 –6.5 ns

Switching Characteristics

tDLCLK Data Delay After CLKIN 8 8 ns

tDLDCH Data Delay After LCLK High1 2.25 2.25 ns

tHLDCH Data Hold After LCLK High2 –2.0 –2 ns

tLCLKTWL LCLK Width Low3 (tCK/4) – 1 (tCK/4) + 1.25 (tCK/4) – 0.75 (tCK/4) + 1.5 ns

tLCLKTWH LCLK Width High4 (tCK/4) – 1.25 (tCK/4) + 1 (tCK/4) – 1.5 (tCK/4) + 1 ns

tDLACLK LCLK Low Delay After LACK High (tCK/4) + 9 (3  tCK/4) + 16.5 (tCK/4) + 9 (3  tCK/4) + 16.5 ns
1 For ADSP-21060/ADSP-21060C, specification is 2.5 ns max.
2 For ADSP-21062L, specification is –2.25 ns min.
3 For ADSP-21060, specification is (tCK/4) – 1 ns min, (tCK/4) + 1 ns max; for ADSP-21060C/ADSP-21062L, specification is (tCK/4) – 1 ns min, (tCK/4) + 1.5 ns max.
4 For ADSP-21060, specification is (tCK/4) – 1 ns min, (tCK/4) + 1 ns max; for ADSP-21060C, specification is (tCK/4) – 1.5 ns min, (tCK/4) + 1 ns max.
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Figure 24. Link Ports—Receive
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SURFACE-MOUNT DESIGN

Table 43 is provided as an aide to PCB design. For industry-
standard design recommendations, refer to IPC-7351, Generic 
Requirements for Surface-Mount Design and Land Pattern 
Standard.

Figure 45. 240-Lead Ceramic Quad Flat Package, Mounted with Cavity Up [CQFP]
(QS-240-1B)
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Table 43. BGA Data for Use with Surface-Mount Design

Package Ball Attach Type Solder Mask Opening Ball Pad Size

225-Ball Grid Array (PBGA) Solder Mask Defined 0.63 mm diameter 0.76 mm diameter
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ORDERING GUIDE

Model Notes
Temperature 
Range

Instruction 
Rate

On-Chip 
SRAM

Operating 
Voltage Package Description

Package 
Option

ASDP-21060CZ-133 1, 2

1 Model refers to package with formed leads. For model numbers of unformed lead versions (QS-240-1B, QS-240-2B), contact Analog Devices or an Analog Devices sales 
representative.

2 RoHS compliant part.

–40C to +100C 33 MHz 4M Bit 5 V 240-Lead CQFP [Heat Slug Up] QS-240-2A
ASDP-21060CZ-160 1, 2 –40C to +100C 40 MHz 4M Bit 5 V 240-Lead CQFP [Heat Slug Up] QS-240-2A
ASDP-21060CW-133 1, 2 –40C to +100C 33 MHz 4M Bit 5 V 240-Lead CQFP [Heat Slug Down] QS-240-1A
ASDP-21060CW-160 1, 2 –40C to +100C 40 MHz 4M Bit 5 V 240-Lead CQFP [Heat Slug Down] QS-240-1A
ADSP-21060KS-133 0C to 85C 33 MHz 4M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21060KSZ-133 2 0C to 85C 33 MHz 4M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21060KS-160 0C to 85C 40 MHz 4M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21060KSZ-160 2 0C to 85C 40 MHz 4M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21060KB-160 0C to 85C 40 MHz 4M Bit 5 V 225-Ball PBGA B-225-2
ADSP-21060KBZ-160 2 0C to 85C 40 MHz 4M Bit 5 V 225-Ball PBGA B-225-2
ADSP-21060LKSZ-133 2 0C to 85C 33 MHz 4M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21060LKS-160 0C to 85C 40 MHz 4M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21060LKSZ-160 2 0C to 85C 40 MHz 4M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21060LKB-160 0C to 85C 40 MHz 4M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21060LAB-160 –40C to +85C 40 MHz 4M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21060LABZ-160 2 –40C to +85C 40 MHz 4M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21060LCB-133 –40C to +100C 33 MHz 4M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21060LCBZ-133 2 –40C to +100C 33 MHz 4M Bit 3.3 V 225-Ball PBGA B-225-2
ASDP-21060LCW-160 1, 2 –40C to +100C 40 MHz 4M Bit 3.3 V 240-Lead CQFP [Heat Slug Down] QS-240-1A
ADSP-21062KS-133 0C to 85C 33 MHz 2M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062KSZ-133 2 0C to 85C 33 MHz 2M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062KS-160 0C to 85C 40 MHz 2M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062KSZ-160 2 0C to 85C 40 MHz 2M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062KB-160 0C to 85C 40 MHz 2M Bit 5 V 225-Ball PBGA B-225-2
ADSP-21062KBZ-160 2 0C to 85C 40 MHz 2M Bit 5 V 225-Ball PBGA B-225-2
ADSP-21062CS-160 –40C to +100C 40 MHz 2M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062CSZ-160 2 –40C to +100C 40 MHz 2M Bit 5 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062LKSZ-133 2 0C to 85C 33 MHz 2M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062LKS-160 0C to 85C 40 MHz 2M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062LKSZ-160 2 0C to 85C 40 MHz 2M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062LKB-160 0C to 85C 40 MHz 2M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21062LKBZ-160 2 0C to 85C 40 MHz 2M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21062LAB-160 –40C to 85C 40 MHz 2M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21062LABZ-160 2 –40C to 85C 40 MHz 2M Bit 3.3 V 225-Ball PBGA B-225-2
ADSP-21062LCS-160 –40C to +100C 40 MHz 2M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
ADSP-21062LCSZ-160 2 –40C to +100C 40 MHz 2M Bit 3.3 V 240-Lead MQFP_PQ4 SP-240-2
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