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ADSP-21xx

Fabricated in a high speed, submicron, double-layer metal
CMOS process, the highest-performance ADSP-21xx proces-
sors operate at 25 MHz with a 40 ns instruction cycle time.
Every instruction can execute in a single cycle. Fabrication in
CMOS results in low power dissipation.

The ADSP-2100 Family’s flexible architecture and compre-
hensive instruction set support a high degree of parallelism.
In one cycle the ADSP-21xx can perform all of the following
operations:

® Generate the next program address

® Fetch the next instruction

Perform one or two data moves

Update one or two data address pointers
Perform a computation

® Receive and transmit data via one or two serial ports
® Receive and/or transmit data via the host interface port
(ADSP-2111 only)

The ADSP-2101, ADSP-2105, and ADSP-2115 comprise the
basic set of processors of the family. Each of these three devices
contains program and data memory RAM, an interval timer,
and one or two serial ports. The ADSP-2103 is a 3.3 volt
power supply version of the ADSP-2101; it is identical to the
ADSP-2101 in all other characteristics. Table | shows the
features of each ADSP-21xx processor.

The ADSP-2111 adds a 16-bit host interface port (HIP) to the
basic set of ADSP-21xx integrated features. The host port
provides a simple interface to host microprocessors or
microcontrollers such as the 8031, 68000, or ISA bus.
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ADSP-21xx
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Figure 5. ADSP-2111 System

The RESET input resets all internal stack pointers to the empty
stack condition, masks all interrupts, and clears the MSTAT
register. When RESET is released, the boot loading sequence is
performed (provided there is no pending bus request and the
chip is configured for booting, with MMAP = 0). The first
instruction is then fetched from internal program memory
location 0x0000.

Program Memory Interface

The on-chip program memory address bus (PMA) and on-chip
program memory data bus (PMD) are multiplexed with the on-
chip data memory buses (DMA, DMD), creating a single
external data bus and a single external address bus. The external
data bus is bidirectional and is 24 bits wide to allow instruction
fetches from external program memory. Program memory may
contain code and data.

The external address bus is 14 bits wide. For the ADSP-2101,
ADSP-2103, and ADSP-2111, these lines can directly address
up to 16K words, of which 2K are on-chip. For the ADSP-2105
and ADSP-2115, the address lines can directly address up to
15K words, of which 1K is on-chip.
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The data lines are bidirectional. The program memory select
(PMS) signal indicates accesses to program memory and can be
used as a chip select signal. The write (WR) signal indicates a
write operation and is used as a write strobe. The read (RD)
signal indicates a read operation and is used as a read strobe or
output enable signal.

The ADSP-21xx processors write data from their 16-bit
registers to 24-bit program memory using the PX register to
provide the lower eight bits. When the processor reads 16-bit
data from 24-bit program memory to a 16-bit data register, the
lower eight bits are placed in the PX register.

The program memory interface can generate 0 to 7 wait states
for external memory devices; default is to 7 wait states after
RESET.

Program Memory Maps

Program memory can be mapped in two ways, depending on the
state of the MMAP pin. Figure 6 shows the two program
memory maps for the ADSP-2101, ADSP-2103, and
ADSP-2111. Figure 8 shows the program memory maps for the
ADSP-2105 and ADSP-2115. Figures 7 and 9 show the
program memory maps for the ADSP-2161/62 and ADSP-2163/
64, respectively.
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ADSP-21xx

ADSP-2101/ADSP-2103/ADSP-2111

When MMAP = 0, on-chip program memory RAM occupies
2K words beginning at address 0x0000. Off-chip program
memory uses the remaining 14K words beginning at address
0x0800. In this configuration-when MMAP = 0-the boot
loading sequence (described below in “Boot Memory Inter-
face”) is automatically initiated when RESET is released.

When MMAP = 1, 14K words of off-chip program memory

begin at address 0x0000 and on-chip program memory RAM is
located in the upper 2K words, beginning at address 0x3800. In

this configuration, program memory is not booted although it
can be written to and read under program control.

0x0000 0x0000
INTERNAL
RAM
2K
LOADED FROM
EXTERNAL
BOOT MEMORY | o oo
0x0800 EXTERNAL
14K
EXTERNAL
OX37FF
14K 0x3800
INTERNAL
RAM
2K
OX3FFF OX3FFF
MMAP=0 MMAP=1
No Booting

Figure 6. ADSP-2101/ADSP-2103/ADSP-2111 Program
Memory Maps

0x0000 0x0000
2K
EXTERNAL
8K OXO7FF
INTERNAL Ox0800
ROM
6K
INTERNAL
ROM
O0x1FFO Ox1FFO
RESERVED RESERVED
OX1FFF gi;ggg
0x2000
6K
EXTERNAL
8K
EXTERNAL
OX37FF
0x3800
2K
INTERNAL
ROM
Ox3FFF Ox3FFF
MMAP=0 MMAP=1

Figure 7. ADSP-2161/62 Program Memory Maps
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ADSP-2105/ADSP-2115

When MMAP = 0, on-chip program memory RAM occupies
1K words beginning at address 0x0000. Off-chip program
memory uses the remaining 14K words beginning at address
0x0800. In this configuration-when MMAP = 0-the boot
loading sequence (described below in “Boot Memory Inter-
face”) is automatically initiated when RESET is released.

When MMAP = 1, 14K words of off-chip program memory
begin at address 0x0000 and on-chip program memory RAM is

located in the 1K words between addresses 0x3800-0x3BFF. In

this configuration, program memory is not booted although it
can be written to and read under program control.

0x0000 0x0000
INTERNAL RAM
1K
LOADED FROM
EXTERNAL
BOOT MEMORY OXO3EF
0x0400 EXTERNAL
14K
RESERVED
1K
OxO07FF
0x0800
Ox37FF
0x3800
INTERNAL RAM
EXTERNAL
1K
14K
O0x3BFF
0x3C00
RESERVED
1K
Ox3FFF Ox3FFF
MMAP=0 MMAP=1
No Booting

Figure 8. ADSP-2105/ADSP-2115 Program Memory Maps

0x0000 0x0000
2K
4K EXTERNAL
INTERNAL O0xO7FF
ROM 0x0800
2K
INTERNAL
ROM
OXOFFO OXOFFO
RESERVED RESERVED
OXOFFF OxOFFF
0x1000 0x1000
10K
EXTERNAL
12K
EXTERNAL
OX37FF
0x3800
2K
INTERNAL
ROM
OX3FFF OX3FFF
MMAP=0 MMAP=1

Figure 9. ADSP-2163/64 Program Memory Maps
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ADSP-21xx

Data Memory Interface

The data memory address bus (DMA) is 14 bits wide. The
bidirectional external data bus is 24 bits wide, with the upper 16
bits used for data memory data (DMD) transfers.

The data memory select (DMS) signal indicates access to data
memory and can be used as a chip select signal. The write (WR)
signal indicates a write operation and can be used as a write
strobe. The read (RD) signal indicates a read operation and can
be used as a read strobe or output enable signal.

The ADSP-21xx processors support memory-mapped 1/O, with
the peripherals memory-mapped into the data memory address

space and accessed by the processor in the same manner as data
memory.

Data Memory Map

ADSP-2101/ADSP-2103/ADSP-2111

For the ADSP-2101, ADSP-2103, and ADSP-2111, on-chip
data memory RAM resides in the 1K words beginning at
address 0x3800, as shown in Figure 10. Data memory locations
from 0x3CO00 to the end of data memory at Ox3FFF are
reserved. Control and status registers for the system, timer,
wait-state configuration, and serial port operations are located in
this region of memory.

ADSP-2105/ADSP-2115

For the ADSP-2105 and ADSP-2115, on-chip data memory
RAM resides in the 512 words beginning at address 0x3800,
also shown in Figure 10. Data memory locations from 0x3A00
to the end of data memory at Ox3FFF are reserved. Control and
status registers for the system, timer, wait-state configuration,
and serial port operations are located in this region of memory.

0x0000 A
1K EXTERNAL
DWAITO
0x0400
1K EXTERNAL
DWAIT1
0x0800
10K EXTERNAL EXTERNAL
DWAIT2 RAM
0x3000
1K EXTERNAL
DWAIT3
0x3400
1K EXTERNAL
DWAIT4
0x3800 '
512 for ADSP-2105 A
ADSP-2115
1K for ADSP-2101 ADSP-216x
ADSP-2103 0x3A00
ADSP-2111
INTERNAL
RAM
0x3C00
MEMORY-MAPPED
CONTROL REGISTERS
& RESERVED v

Ox3FFF

Figure 10. Data Memory Map (All Processors)
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All Processors

The remaining 14K of data memory is located off-chip. This
external data memory is divided into five zones, each associated
with its own wait-state generator. This allows slower peripherals
to be memory-mapped into data memory for which wait states
are specified. By mapping peripherals into different zones, you
can accommodate peripherals with different wait-state require-
ments. All zones default to seven wait states after RESET.

Boot Memory Interface

On the ADSP-2101, ADSP-2103, and ADSP-2111, boot
memory is an external 64K by 8 space, divided into eight
separate 8K by 8 pages. On the ADSP-2105 and ADSP-2115,
boot memory is a 32K by 8 space, divided into eight separate
4K by 8 pages. The 8-bit bytes are automatically packed into
24-bit instruction words by each processor, for loading into on-
chip program memory.

Three bits in the processors’ System Control Register select
which page is loaded by the boot memory interface. Another bit
in the System Control Register allows the forcing of a boot
loading sequence under software control. Boot loading from
Page 0 after RESET is initiated automatically if MMAP = 0.

The boot memory interface can generate zero to seven wait
states; it defaults to three wait states after RESET. This allows
the ADSP-21xx to boot from a single low cost EPROM such as
a 27C256. Program memory is booted one byte at a time and
converted to 24-bit program memory words.

The BMS and RD signals are used to select and to strobe the
boot memory interface. Only 8-bit data is read over the data
bus, on pins D8-D15. To accommodate up to eight pages of
boot memory, the two MSBs of the data bus are used in the
boot memory interface as the two MSBs of the boot memory
address: D23, D22, and A13 supply the boot page number.

The ADSP-2100 Family Assembler and Linker allow the
creation of programs and data structures requiring multiple boot
pages during execution.

The BR signal is recognized during the booting sequence. The
bus is granted after loading the current byte is completed. BR
during booting may be used to implement booting under control
of a host processor.

Bus Interface

The ADSP-21xx processors can relinquish control of their data
and address buses to an external device. When the external
device requires control of the buses, it asserts the bus request
signal (BR). If the ADSP-21xx is not performing an external
memory access, it responds to the active BR input in the next
cycle by:

® Three-stating the data and address buses and the PMS,

DMS, BMS, RD, WR output drivers,

* Asserting the bus grant (BG) signal,
® and halting program execution.

If the Go mode is set, however, the ADSP-21xx will not halt
program execution until it encounters an instruction that
requires an external memory access.
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ADSP-2101/2105/2115/2161/2163-SPECIFICATIONS

RECOMMENDED OPERATING CONDITIONS

ADSP-21xx

K Grade B Grade T Grade

Parameter Min  Max Min  Max Min  Max Unit
Vbbp Supply Voltage 450 550 450 5.50 450 550 Y
Tavs Ambient Operating Temperature 0 +70 -40 +85 -55 +125 °C
See “Environmental Conditions” for information on thermal specifications.
Parameter Test Conditions Min Max Unit
Vin  Hi-Level Input Voltage® ® @ Vpp = max 2.0 \Y
Vi Hi-Level CLKIN Voltage @ Vpp = max 2.2 \
Vi Lo-Level Input Voltage® 3 @ Vpp = min 0.8 \Y;
Vou  Hi-Level Output Voltage> 7 @ Vpp = min, loy =-0.5 mA 2.4 \Y;

@ Vpp = min, lgy = -100 pA® Vpp - 0.3 \Y
Vou  Lo-Level Output Voltage? 7 @ Vpp = min, lo. =2 mA 0.4 \Y
hn Hi-Level Input Current! @ Vpp = max, Vy = Vpp max 10 HA
I Lo-Level Input Current! @ Vpp =max, Viy= 0V 10 PA
lozn  Tristate Leakage Current* @ Vpp = max, Vin = Vpp max® 10 HA
lozo  Tristate Leakage Current® @ Vpp = max, Viy = 0V¢ 10 HA
C Input Pin Capacitance® 8 ° @Vn=25V, fiy=1.0 MHz, Tayg= 25°C 8 pF
Co Output Pin Capacitance* & %1% | @ Viy=2.5V, fiy = 1.0 MHz, Tams = 25°C 8 pF
NOTES

YInput-only pins: CLKIN, RESET, IRQ2, BR, MMAP, DR1, DRO (not on ADSP-2105).

RFSO (not on ADSP-2105), TFSO (not on ADSP-2105).
SInput-only pins: RESET, IRQ2, BR, MMAP, DR1, DRO (not on ADSP-2105).
50 V on BR, CLKIN Active (to force tristate condition).
Although specified for TTL outputs, all ADSP-21xx outputs are CMOS-compatible and will drive to V pp and GND, assuming no dc loads.
8Guaranteed but not tested.
9Applies to PGA, PLCC, PQFP package types.
1Qutput pin capacitance is the capacitive load for any three-stated output pin.
Specifications subject to change without notice.

ABSOLUTE MAXIMUM RATINGS™*

SupplyVoltage . .. ....................... -0.3Vto+7V
InputVoltage .. ................... -0.3VtoVp, +0.3V
Output Voltage Swing .............. -0.3VtoVp, +0.3V
Operating Temperature Range (Ambient) . ..-55°C to +125°C
Storage Temperature Range ............. -65°C to +150°C
Lead Temperature (10sec) PGA ................. +300°C
Lead Temperature (5 sec) PLCC, PQFP, TQFP . +280°C

*Stresses greater than those listed above may cause permanent damage to the

device. These are stress ratings only, and functional operation of the device at these
or any other conditions 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.

CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000V readily
accumulate on the human body and test equipment and can discharge without detection. Although
the ADSP-21xx processors feature proprietary ESD protection circuitry to dissipate high energy
electrostatic discharges (Human Body Model), permanent damage may occur to devices subjected
to such discharges. Therefore, proper ESD precautions are recommended to avoid performance
degradation or loss of functionality. Unused devices must be stored in conductive foam or shunts,
and the foam should be discharged to the destination socket before the devices are removed. Per
method 3015 of MIL-STD-883, the ADSP-21xx processors have been classified as Class 1 devices.

WARNING!
W“@

ESD SENSITIVE DEVICE

REV.C 17—



ADSP-21xx

SPECIFICATIONS (ADSP-2111)

POWER DISSIPATION EXAMPLE
To determine total power dissipation in a specific application,
the following equation should be applied for each output:

C x Vpp? x f
C = load capacitance, f = output switching frequency.

Example:

In an ADSP-2111 application where external data memory is
used and no other outputs are active, power dissipation is
calculated as follows:

Assumptions:

® External data memory is accessed every cycle with 50% of the
address pins switching.

® External data memory writes occur every other cycle with
50% of the data pins switching.

® Each address and data pin has a 10 pF total load at the pin.

® The application operates at Vpp = 5.0 V and tck = 50 ns.
Total Power Dissipation = Pyt + (C x Vpp? x f)

PNt = internal power dissipation (from Figure 17).

(C x Vpp? x f) is calculated for each output:

# of
Output Pins| xC x Vpp? | x f
Address, DMS|8 | x10pF |x5*V |x20 MHz = 40.0 mW
Data, WR 9 |x10pF [x5°V |x10 MHz = 22,5 mW
RD 1 |x10pF [x5*V |x10 MHz = 2.5mW
CLKOUT 1 |x10pF [x52V |x20 MHz = 5.0 mW
70.0 mW

Total power dissipation for this example = Pyt + 70.0 mW.

ENVIRONMENTAL CONDITIONS
Ambient Temperature Rating:

Tame = Tcase = (PD x 8¢a)

Tcase = Case Temperature in °C

PD = Power Dissipation in W

Bca = Thermal Resistance (Case-to-Ambient)
0;, = Thermal Resistance (Junction-to-Ambient)
0,c = Thermal Resistance (Junction-to-Case)

Package 0;a 0;¢c Oca
PGA 35°C/W 18°C/W 17°CIW
PQFP 42°CIW 18°C/W 23°C/W

REV.C

CAPACITIVE LOADING
Figures 18 and 19 show capacitive loading characteristics for the
ADSP-2111.

14
” Vpp = 4.5V
f 12
8 10 /
N
. y.
z 8
S /
w
s ° /
= /Z
w
5 4
[\4
2

25 50 75 100 125 150
C, —pF

Figure 18. Typical Output Rise Time vs. Load Capacitance, C,
(at Maximum Ambient Operating Temperature)

2 +12

|
a +10 ,
- Vpp =4.5V
SR /
nO: +6
: +4 /
m /
g +2
=
O NOMINAL
g
o -2
(e} //
o -4
g /
N -6

25 50 75 100 125 150

C_ -pF

Figure 19. Typical Output Valid Delay or Hold vs. Load
Capacitance, C, (at Maximum Ambient Operating Temperature)
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ADSP-21xx

SPECIFICATIONS (ADSP-2103/2162/2164)
SUPPLY CURRENT & POWER (ADSP-2103/2162/2164)

Parameter Test Conditions Min Max Unit
Ioo  Supply Current (Dynamic)! @ Vpp = max, tck = 72.3 ns? 14 mA
loo  Supply Current (Idle)* 3 @ Vpp = max, tex = 72.3 ns 4 mA
NOTES

ICurrent reflects device operating with no output loads.
A/\y=0.4Vand 2.4 V.
3Idle refers to ADSP-21xx state of operation during execution of IDLE instruction. Deasserted pins are driven to either V pp or GND.

For typical supply current (internal power dissipation) figures, see Figure 23.

IDLE DYNAMIC 1.2

50
| 48mw
45 Vpp =36V
40 Vpp = 3.30V]
>3 4/ A 37mw _|
€ 30 / / i
1 " 29mw
G 2 oamw / = 7
% 20 | // Vipp =30V — |
Q 19mW
15 = 15mw
10
5
0
5.00 7.00 1000 1383  15.00
FREQUENCY — MHz
IDD IDLE* IDD IDLE n MODES ®
14 14
| | A 13mw ‘ p 13mW
12 Voo _3'6\// 12 DD IDLE_Z"
10 ] 10mw—| 10 ~
% Imw / % 9mw c/
! 8 _ 8mw —] T 8
% Vpp =3:30Y, o IDLE V 7mw
2 6l-6mw ] 2s 6mw —
] 2
¢ smw ¢ Vop =30V £ [ 53 DLE 128
4 4T amw
2 2
0 0
5.00 7.00 10.00 1383  15.00 5.00 7.00 10.00 1383  15.00
FREQUENCY — MHz FREQUENCY — MHz

VALID FOR ALL TEMPERATURE GRADES.

1 POWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS.

2 IDLE REFERS TO ADSP-21xx OPERATION DURING EXECUTION OF IDLE INSTRUCTION.
DEASSERTED PINS ARE DRIVEN TO EITHER V,, OR GND.

3 MAXIMUM POWER DISSIPATION AT V, = 3.6V DURING EXECUTION OF /DLE n INSTRUCTION.

Figure 23. ADSP-2103 Power (Typical) vs. Frequency
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ADSP-21xx

TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163)

INTERRUPTS & FLAGS

Frequency
13 MHz 13.824 MHz | 16.67 MHz | 20 MHz 25 MHz Dependency
Parameter Min Max | Min  Max | Min Max | Min Max | Min Max | Min Max | Unit
Timing Requirement:
trs  IRQx! or FI Setup before 34.2 33.1 30 27.5 25 0.25tck + 154 ns
CLKOUT Low??
tie,s  IRQx! or FI Setup before 37.2 36.1 33 30.5 28 0.25tck + 18* ns
CLKOUT Low (ADSP-2111)%3
tien  IRQx! or FI Hold after CLKOUT | 19.2 18.1 15 12.5 10 0.25tck ns
High? 3
Switching Characteristic:
tron FO Hold after CLKOUT High® |0 0 0 0 0 0 ns
trop FO Delay from CLKOUT High 15 15 15 15 12 ns
NOTES

TRQx=IRQ0, IRQI, and IRQ2.

2If IRQx and FI inputs meet t;zg and tpy setup/hold requirements, they will be recognized during the current clock cycle; otherwise they will be recognized
during the following cycle. (Refer to the “Interrupt Controller” section in Chapter 3, Program Control, of the ADSP-2100 Family User’s Manual for further
information on interrupt servicing.)

3Edge-sensitive interrupts require pulse widths greater than 10 ns. Level-sensitive interrupts must be held low until serviced.

*ps (min) = 0.25tck + 20 ns for ADSP-2101TG-50, ADSP-2101TG/883B-50, ADSP-2111TG-52, and ADSP-2111TG/883B-52 (Extended Temperature Range
devices).

Stpoy (min) = -5 ns for ADSP-2111TG-52 and ADSP-2111TG/883B-52 (Extended Temperature Range devices).
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Figure 30. Interrupts & Flags
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ADSP-21xx
TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163)

BUS REQUEST/GRANT

Frequency
13 MHz |13.824 MHz | 16.67 MHz | 20 MHz | 25 MHz | Dependency
Parameter Min Max|Min Max |[Min Max | Min Max| Min Max| Min Max Unit
Timing Requirement:
tsu BR Hold after CLKOUT High' |[24.2 23.1 20 17.5 15 0.25tcg + 5 ns
tsgs BR Setup before CLKOUT Low! |39.2 38.1 35 32.5 30 0.25tck + 20 ns
Switching Characteristic:
tsp CLKOUT High to DMS, 39.2 38.1 35 32.5 30 0.25tck + 20| ns
PMS, BMS, RD, WR Disable
tspg DMS, PMS, BMS, RD, WR 0 0 0 0 0 0 ns
Disable to BG Low
tsg  BG High to DMS, PMS, 0 0 0 0 0 0 ns
BMS, RD, WR Enable
tsgc  DMS, PMS, BMS, RD, WR 9.2 8.1 5 2.5 1.5% 0.25tck — 102 ns
Enable to CLKOUT High
NOTES

'If BR meets the tgg and tgy setup/hold requirements, it will be recognized in the current processor cycle; otherwise it is recognized in the following cycle. BR requires
a pulse width greater than 10 ns.
*For 25 MHz only the minimum frequency dependency formula for tggc = (0.25tck — 8.5).

Section 10.2.4, “Bus Request/Grant,” on page 212 of the ADSP-2100 Family User’s Manual (1st Edition, 1993) states that “When BR is recognized, the processor
responds immediately by asserting BG during the same cycle.” This is incorrect for the current versions of all ADSP-21xx processors: BG is asserted in the cycle after
BR is recognized. No external synchronization circuit is needed when BR is generated as an asynchronous signal.
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Figure 31. Bus Request/Grant
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TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163)

MEMORY READ

13 MHz 13.824 MHz | 16.67 MHz | 20 MHz 25 MHz

Parameter Min Max | Min Max | Min Max | Min Max| Min Max | Unit
Timing Requirement:
top RD Low to Data Valid 23.5 23.2 17 12 ns
taa  A0-Al3, PMS, DﬂS, BMS to Data Valid 37.7 36.2 27 19.5 12 ns
trpg Data Hold from RD High 0 0 0 0 0 ns
Switching Characteristic:
trp RD Pulse Width 33.5 28.2 22 17 12 ns
tckp CLKOUT High to RD Low 142 29.2 | 13.1 28.1 | 10 25 7.5 22515 20 ns
tasg A0-A13, PMS, DMS, BMS Setup before 9.2 8.1 5 2.5 1.5! ns

@Low_ - o
trpa A0-Al3, PMS, DMS, BMS Hold after RD 10.2 9.1 6 3.5 1 ns

Deasserted
trwr RD High to RD or WR Low 33.5 31.2 25 20 15 ns

Frequency Dependency
(CLKIN <25 MHz)

Parameter Min Max Unit
Timing Requirement:
top RD Low to Data Valid 05tk — 13 +w ns
taa  A0-Al3, PMS, DMS, BMS to Data Valid 0.75tck — 18 + w ns
tgpg Data Hold from RD High 0
Switching Characteristic:
tgp  RD Pulse Width 05tcgk -8 +w ns
tckp  CLKOUT High to RD Low 0.25tck - 5 0.25tcg + 10 ns
task A0-Al13, PMS, DMS, BMS Setup before

RD Low L 0.25tck — 10! ns
trpa A0-A13, PMS, DMS, BMS Hold after RD

Deasserted 0.25tck — 9 ns
trwr RD High to RD or WR Low 0.5tcg — 5 ns
NOTES

IFor 25 MHz only minimum frequency dependency formula for tasg = (0.25tck — 8.5).
w = wait states x tck.
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Figure 32. Memory Read

-33-




ADSP-21xx
TIMING PARAMETERS (ADSP-2111)

HOST INTERFACE PORT
Separate Data & Address (HMD1 = 0)
Read/Write Strobe & Data Strobe (HMDO = 1)

13.0 MHz 16.67 MHz 20 MHz No Frequency
Parameter Min Max Min Max Min Max | Dependency Unit
Timing Requirement:
tusu HA2-0, HRW Setup before Start of Write or Read! 8 8 8 ns
tupsy Data Setup before End of Write? 8 8 8 ns
tuwpu Data Hold after End of Write? 3 3 3 ns
tun  HA2-0, HRW Hold after End of Write or Read? 3 3 3 ns
turwp Read or Write Pulse Width® 30 30 30 ns
Switching Characteristic:
tusuk HACK Low after Start of Write or Read! 0 20 0 20 0 20 ns
tuxku HACK Hold after End of Write or Read? 0 20 0 20 0 20 ns
tupe Data Enabled after Start of Read! 0 0 0 ns
tupp Data Valid after Start of Read! 23 23 23 ns
turpg Data Hold after End of Read? 0 0 0 ns
turpp Data Disabled after End of Read? 10 10 10 ns
NOTES L 7
!Start of Write or Read = HDS Low and HSEL Low.
2End of Write or Read = HDS High or HSEL High.
>Read or Write Pulse Width = HDS Low and HSEL Low.
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Figure 36. Host Interface Port (HMD1 = 0, HMDO =1)
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ADSP-21xx
TIMING PARAMETERS (ADSP-2111)

HOST INTERFACE PORT
Multiplexed Data & Address (HMD1 = 1)
Read Strobe & Write Strobe (HMDO = 0)

13.0 MHz 16.67 MHz 20 MHz No Frequency
Parameter Min Max Min Max Min Max | Dependency Unit
Timing Requirement:
tuarp ALE Pulse Width 15 15 15 ns
tuasu HAD15-0 Address Setup before ALE Low 5 5 5 ns
tgau HAD15-0 Address Hold after ALE Low 2 2 2 ns
tuars Start of Write or Read after ALE Low? 2 15 15 15 ns
tupsy HAD15-0 Data Setup before End of Write? 8 8 8 ns
tuwpy HAD15-0 Data Hold after End of Write® 3 3 3 ns
turwp Read or Write Pulse Width® 30 30 30 ns
Switching Characteristic:
tusuk HACK Low after Start of Write or Read’ ? 0 20 0 20 0 20 ns
tuxka HACK Hold after End of Write or Read> * 0 20 0 20 0 20 ns
tupg HAD15-0 Data Enabled after Start of Read? 0 0 0 ns
tupp HAD15-0 Data Valid after Start of Read? 23 23 23 ns
turpy HAD15-0 Data Hold after End of Read? 0 0 0 ns
turop HAD15-0 Data Disabled after End of Read* 10 10 10 ns

NOTES
IStart of Write = HWR Low and HSEL Low.
2Start of Read = HRD Low and HSEL Low.
*End of Write = HWR High or HSEL High.
*End of Read = HRD High or HSEL High.

>Read Pulse Width = HRD Low and HSEL Low, Write Pulse Width = HWR Low and HSEL Low.
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ADSP-21xx
TIMING PARAMETERS (ADSP-2111)

HOST INTERFACE PORT
Multiplexed Data & Address (HMD1 = 1)
Read/Write Strobe & Data Strobe (HMDO0 =1)

13.0 MHz 16.67 MHz 20 MHz No Frequency
Parameter Min Max Min Max Min Max | Dependency Unit
Timing Requirement:
tgarp ALE Pulse Width 15 15 15 ns
tyasy HAD15-0 Address Setup before ALE Low 5 5 5 ns
tyau HAD15-0 Address Hold after ALE Low 2 2 2 ns
tuaLs Start of Write or Read after ALE Low! 15 15 15 ns
tusu HRW Setup before Start of Write or Read! 8 8 8 ns
tupsy HAD15-0 Data Setup before End of Write? 5 5 5 ns
tawpr HAD15-0 Data Hold after End of Write? 3 3 3 ns
tuyu HRW Hold after End of Write or Read? 3 3 3 ns
turwp Read or Write Pulse Width® 30 30 30 ns
Switching Characteristic:
tusux HACK Low after Start of Write or Read! 0 20 0 20 0 20 ns
tuxu HACK Hold after End of Write or Read? 0 20 0 20 0 20 ns
tupg HAD15-0 Data Enabled after Start of Read! 0 0 0 ns
tupp HAD15-0 Data Valid after Start of Read' 23 23 23 ns
turog HAD15-0 Data Hold after End of Read? 0 0 0 ns
turop HAD15-0 Data Disabled after End of Read? 10 10 10 ns
NOTES - o
!Start of Write or Read = HDS Low and HSEL Low.
2End of Write or Read = HDS High or HSEL High.
Read or Write Pulse Width = HDS Low and HSEL Low.
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Figure 38. Host Interface Port (HMD1 =1, HMDO = 1)
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ADSP-21xx

TIMING PARAMETERS (ADSP-2103/2162/2164)

BUS REQUEST/GRANT

Frequency

10.24 MHz Dependency
Parameter Min Max Min Max Unit
Timing Requirement:
teH BR Hold after CLKOUT High! 290.4 0.25tcg + 5 ns
tBs BR Setup before CLKOUT Low! 44.4 0.25tck + 20 ns
Switching Characteristic: o
tsp CLKOUT High to DMS, PMS, BMS, RD, WR Disable 44.4 0.25tcg +20 | ns
tspB DMS, PMS, BMS, RD, WR Disable to BG Low 0 ns
tsg BG High to DMS, PMS, BMS, RD, WR Enable 0 ns
tsEC DMS, PMS, BMS, RD, WR Enable to CLKOUT High | 14.4 0.25tcx — 10 ns
NOTES

'If BR meets the tgs and tgy setup/hold requirements, it will be recognized in the current processor cycle; otherwise it is recognized in the following cycle. BR
requires a pulse width greater than 10 ns.

Section 10.2.4, “Bus Request/Grant,” of the ADSP-2100 Family User’s Manual (1st Edition, ©1993) states that “When BR is recognized, the processor
responds immediately by asserting BG during the same cycle.” This is incorrect for the current versions of all ADSP-21xx processors: BG is asserted in the
cycle after BR is recognized. No external synchronization circuit is needed when BR is generated as an asynchronous signal.
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Figure 41. Bus Request/Grant
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ADSP-21xx
TIMING PARAMETERS (ADSP-2103/2162/2164)

MEMORY READ

Frequency

10.24 MHz Dependency
Parameter Min Max Min Max Unit
Timing Requirement:
tRDD RD Low to Data Valid 33.8 0.5tcgk — 15 +w ns
taa A0-A13, PMS, DMS, BMS to Data Valid 49.2 0.75tcg — 24 + w ns
tRDH Data Hold from RD High 0 ns
Switching Characteristic:
trRp RD Pulse Width 43.8 0.5tck -5 +w ns
tcrRD CLKOUT High to RD Low 19.4 34.4 0.25tcg — 5 0.25tck + 10 ns
tasR A0-A13, PMS, DMS, BMS Setup before RD Low 12.4 0.25tck — 12 ns
trRDA A0-A13, PMS, DMS, BMS Hold after RD Deasserted 14.4 0.25tckx — 10 ns
tRWR RD High to RD or WR Low 38.8 0.5tcg — 10 ns

w = wait states x tck.
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ADSP-21xx

PIN CONFIGURATIONS

10

11

68-Pin PGA
L K J H G F E D c B A A B c D E F G H J K L
1 Voo A3 A1l |RESET| BR Vpp | D22 | D20 | GND 1 1 GND | D20 | D22 | Vpp | BR |RESET| Al A3 A
2| As | as | A4 A2 A0 | IRG2 |MMAP | D23 | D21 | D19 | D18 |2 2| pig | D19 | D21 | D23 |MMAP [IRG2 | A0 | A2 | A4 A8 | A5
3| eno | a7 ”‘(‘ng p17 | b6 |3 3| b | b7 ”E‘E;x a7 | oND
4| a8 | a9 D15 | D14 |4 4| p1a | p1s A9 | A8
PGA PACKAGE PGA PACKAGE
5| A10 | A11 D13 | D12 |5 5| D12 D13 All | Al0
ADSP-2101 ADSP-2101
6| A2 | a13 G\ND | D11 |6 6| b1 | eND A13 | A12
| | e TOP VIEW et B BOTTOM VIEW ous | s
I (PINS DOWN) (PINS UP) N
8| BWS | BG D8 D7 |8 8| o7 D8 BG | BMS
9 | xTaL CI"‘\‘K D6 D5 |9 9| bs D6 CI';‘K XTAL
| S R0 [Teso | eno |sciko (E) (021) Vop | DL | D4 | D3 |10 10| 03 | o4 | b1 | Vo (021) (E) scko| eno [ Trso | BB | S
1 WR | DTO | RFSO | DRO (5?1) (,E) SCLK1| DO D2 11 11 D2 DO |SCLK1 (,E) (;?1) DRO | RFSO | DTO WR
L K J H G F E D c B A A B c D E F G H J K L
NC = NO CONNECT
PGA Pin PGA Pin PGA Pin PGA Pin
Number | Name Number | Name Number | Name Number | Name
K11 WR A10 D3 B1 GND L2 A5
K10 RD B10 D4 B2 D19 K2 A6
J11 DTO A9 D5 C1 D20 L3 GND
J10 TFSO B9 D6 Cc2 D21 K3 A7
H11l RFSO A8 D7 D1 D22 L4 A8
H10 GND B8 D8 D2 D23 K4 A9
G1l1 DRO AT D9 El Voo L5 A10
G10 SCLKO B7 D10 E2 MMAP K5 All
F11 FO (DT1) A6 D11 F1 BR L6 Al12
F10 IRQ1 (TFS1) B6 GND F2 IRQ2 K6 Al13
El11 IRQO (RFS1) A5 D12 Gl RESET L7 PMS
E10 FI (DR1) B5 D13 G2 A0 K7 DMS
D11 SCLK1 A4 D14 H1 Al L8 BMS
D10 Voo B4 D15 H2 A2 K8 BG
Cl1 DO A3 D16 J1 A3 L9 XTAL
C10 D1 B3 D17 J2 A4 K9 CLKIN
B11 D2 A2 D18 K1 Voo L10 CLKOUT
C3 Index (NC)
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ADSP-21xx

OUTLINE DIMENSIONS

ADSP-21xx
68-Lead Plastic Leaded Chip Carrier (PLCC)

o |

O Va 0

0O PIN 1 IDENTIFIER ul

O |

O |

O |

O |

E TOP VIEW % BOTTOM VIEW

O (PINS DOWN) 0 (PINS UP)

O |

O |

O |

O |

O |

(N ]

O |

||_||_||_||_||_||_||_||_||_||_||_||_||_||_||_||_“—||

F Dy >

[ D >

INCHES MILLIMETERS
SYMBOL | MIN TYP MAX MIN TYP MAX
A 0.169 |0.172 | 0.175 4.29 437 | 4.45
A, 0.104 2.64
b 0.017 |0.018 | 0.019 0.43 0.46 | 0.48
b, 0.027 ]0.028 | 0.029 0.69 0.71 | 0.74
D 0.985 |0.990 | 0.995 25.02 |1 25.15 | 25.27
D, 0.950 |0.952 | 0.954 24.13 124.18 | 24.23
D, 0.895 |0.910 | 0.925 22.73 123.11 | 23.50
0.050 1.27

la) 0.004 0.10
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