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> ANALOG
DEVICES DSP Microcomputer

ANALOG DEVICES INC — — BSE D - ADSP-2101

1.1 Scope.

This specification covers the detail requirements for a monolithic CMOS 16-bit fixed-point DSP
microcomputer.

1.2 Part Number.
The complete part number per Table 1 of this specification is as follows:
Device Part Number!

-1 ADSP-2101TG/883B-40
-2 ADSP-2101TG/883B-50
NOTE

1See Paragraph 1.2.3 for package identifier.

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-M-1000: package outline:

(X) Package Description (ZD
G G-68A  68-Lead Pin Grid Array n
{0

1.3 Absolute Maximum Ratings. (T, = +25°C unless otherwise noted) i 8
SUPPlY VOItage ..o v ii i it ini it i ietstnnennraenasneserasanananans -03Vto+7V o
TODUE VOLAZE -+« « v v e s e et e e tnee et e eee s e e e aaeeaanneenes 0.3V to Vpp +0.3 V o
Output Voltage Swing ..... e —0.3VtoVpp +0.3V <
Operating Temperature Range (Ambient) ... .. et e —55°C to +125°C =
Storage Temperature Range . ..o v v ivii it iennnerronnrnerecnnas e —65°C to +150°C Q
Lead Temperature (10sec) PGA .. . i .ttt ittt ittt inaenatananas +300°C 2
Lead Temperature (5 se¢) PLCCand PQFP.............ovvivvnt Ve e +280°C <
: e

9

0O

1.5 Thermal Characteristics.

Ambient Temperature Rating:
Tame = Tease — (PD X Oca)
Teasg = Case temperature in °C
PD = Power dissipation in W
8ca = Thermal resistance (case-to-ambient)
0874 = Thermal resistance (junction-to-ambient)
0;c = Thermal resistance (junction-to-case)

Package 0 A 0 I1C OcA
PGA 18°C/W | 9°C/W | 9°C/IW
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Table 1.
Sub Sub Sub Sub
Group (Group |Group Group Test
Test Symbol | Device [1,2,3 |4 9 10, 11 '| Condition® Units
ELECTRICAL CHARACTERISTICS
Hi-Level Input Voltage*? |V |-1,2 [2.0 @ Vpp = max V min’
Hi-Level CLKIN Voltage Vi -1, 2.2 @ Vpp = max V min
Lo-Level Input Voltage> 2 | Vy,. -1,2 0.8" @ Vpp = min V max
Hi-Level Output
Voltage® % 3 Vou [-1,2 [2.4 @ Vpp = min,
Vpp—0.3 oy = ~0.5 mA V min
@ Vpp = min, Ioy = —100 pA*
Lo-Level Qutput i
Voltage* * 5 Vo |-1,2 |04 @ Vpp = min, Io; = 2 mA
Hi-Level Input Current! . -1,2 |10 @ Vpp = max, Viy = Vpp, max
Lo-Level Input Current I -1,2 {10 @ Vpp =max, Viy =0V
Tristate Leakage Current! Ioze |—-1,2 |10 @ Vpp = max, Vyy = Vpp, max’
Supply Current (Idle)® ° Inp -1,2 |14 @ Vpp = max -
Supply Current (Dynamic)’ |Ipp ~1,2 |81 @ Vpp = max, tex = 60 ns®
64 @ Vpp = max, tox = 80 ns'®
55. @ Vpp = max, teg = 97.6 ns'®
Input Pin Capacitance® % ' . |G, -1,2 8 @ Vg = +2.5V, fiy = 1.0 MHz,
Tams = +25°C
Qutput Pin
Capacitance® 11> 12 13 Co -1,2 8 @ Vg = +2.5V, iy = 1.0 MHz,
Tamp = +25°C
CLOCK SIGNALS
Timing Requirements
CLKIN Period e 1-1,2 97.6 97.6
(ADSP-2101-40) 200 |200
CLKIN Period et [-1,2 80 80
(ADSP-2101-50) 200 200
CLKIN Period tegt |—1,2 60 60
(ADSP-2101-66) 200 200
CLKIN Width Low texr, |12 20 20 .
CLKIN Width High texn |-1, 20 20
Switching Characteristic
CLKOUT Width Low terr, , 0.5tcg~10
CLKOUT Width High teen | —1s 0.5t —10
CLKIN High to :
CLKOUT High texon 1152 0 0
20 20
Timing Requirements
RESET Width Low trsp | =152 Ste!® Ste!®
INTERRUFPTS AND FLAGS
Timing Requirements
IRZx or FI Setup before ..
CLKOUT Low!é 7 trrs -1,2 0.25tc+15
IRQx or FI Hold after
CLKOUT High!® 7 ter | —152 0,25tk
IRQx = IRQU, IRQ],
and .IR_QZ.
Switching Characteristics
FO Hold after CLKOUT
High tron | -1,2 -5 -5
FO Delay from CLKOUT .
High trop | =1, 2 15 15
ANALOG DEVICES INC BSE D
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Sub Sub Sub Sub
. Group |Group- |Group Group Test
Test Symbol | Device(1,2,3 |4 9 10, 11 Condition® Units
BUS REQUEST/GRANT
Timing Requirements
BR Hold after CLKOUT
___High“ teH ~1,2 0.25tck+5 25teg+15 ns min
BR Setup before CLKOUT
Low!® tgs -~1,2 0.25tck +20 25t +20 ns min
Switching Characteristics
CLKOUT High to DS,
PMS, BMS, RD, WR
__Disable tsp -1,2 0.25tck +20 25tck+20 ns max,
DMS, PMS, BMS, RD, )
__WR, Disable to BG Low  |tsps -1,2 0 0 ns min
BG High to DMS, PMS,
_ BMS, RD, WR Enable  |tsg -1,2 0 0 ns min
DMS, PMS, BMS, RD, WR
Enable to CLKOUT High |tggc -1,2 0.25tcx— 10 0.25tcx—10 ns min
MEMORY READ [w = Wait States X (tck)]
Timing Reguivements
RDLowtoDataValid  [tapp |—1,2 0.5cx—15+w ns max
A0-Al3, PMS, DMS, BMS
to Data Valid taa -1,2 0,75t —20+w'® nis max
Data Hold from RD High trpur [~ 2 0 0 ns min
Switching Characteristics
RD Pulse Width __ trp 1,2 0.5tck—5+w ns min
CLKOUT High to RD Low |tegp |—1,2 0.25tcg —5+w ns min
o 0,25tk +10 ns max
A0-A13, DMS, PMS, BMS
Setup before RD Low  itasr -1,2 0.25tcg—12 ns min
A0-A13, DMS, PMS, BMS .
__Hold after RD Deasserted | trpa 1,2 0.25t:—10 ns min
RD High to RD or WR Low |trwr |—1,2 0.5tcx~5 ns min
Data Setup before WR High |tpy -1,2 0.5tcx—10+w ns min
Data Hold after WR High ton -1,2 0.25tcx—10 ns min
WR Low to Data Enabled  ftype |—1, 0 0 ns min
A0-A13, DMS, PMW Hold
after WRLow - [taswe {—1:2 0.25tcg~12 ns min
Data Disable before WR or
RD Low . tppr  |—1,2 0.25tcx—10 ns min
CLKOUT High to WR Low |tewr [|-152 0.25tcg—5 " ns min
o 0.25tck+10 ns max
A0-A13, DMS, PMS Sctup
before WR Deasserted taw -1,2 0.75tck—15+w ns min
A0-Al13, DMS, PMS Hold
__after WR Deasserted twra |—1,2 0.25tcx—10 ns min
WR High to RD or WR Low |[tgwr |—1:2 0.5tcg—5 ns min
SERIAL PORTS
Timing Requirement
SCLK Period tsck -1 97.6 97.6 ns min
-2 80 80 ns min
DR/TFS/RES Setup before  |tges -1 10 10 ns min
SCLK Low -2 8 8 ns min
DR/TFS/RFS Hold after tscr -1 10 10 ns min
SCLK Low -2 10 10 ns min .
SCLK,, Width tscp -1 38 38 ns min
-2 30 30 ns min
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Sub Sub Sub Sub
Group | Group Group Group Test
Test . | Symbol | Device | 1,2,3 | 4 9 10, 11 Condition' | Units
Switching Gharacteristics

CLKOUT High to SCLKqyr tee -1 0.25tcx 0.25tcx ns min
0.25tc+15 | 0.25tc+15 ' ns max
-2 0.25tex 0.25tcg ns min
0.25tc+15 | 0.25tex+15 ns max
SCLK High to DT Enable tscoB -1,2 0 0 ns min
SCLK High to DT Valid tsepv -1 25 12 ns max
-2 20 20 ns max
TFS/RFSgyr Hold after SCLK High | tzy -1 0 0 ns min
-2 : 0 0 ns min
TES/RES gy Delay from SCLK High | tgp -1 25 25 ns max
=2 20 20 ns max
DT Hold after SCLK High tscDK -1 0 o ns min
-2 0 0 ns min
TFSpy (3lt) to DT Enable trpE -1 0 0 ns min
-2 0 0 ns min
TFS;y (alt) to DT Valid tTpv -1 20 20 ns max
. -2 18 18 ns max
SCLK High to DT Disable tscob -1 30 30 ns max
-2 25 ) 25 ns max
RFS; (Multichannel, Frame tRoV -1 -] 25 25 ns max
Delay Zero) to DT Valid -2 ) 20 20 ns max

NOTES .
Unput only pins: CLKIN, RESET, IRQ2, BR, MMAP, DRO, DRI.

, “Bidirectional pins: D0-D23, RFS0, RFS1, SCLK0, SCLK1, TFS0, TFSI,

*RESET, IRQZ, BR, MMAP, DR, DRO input pins.

“Output pins: BG, PMS, DMS, BMS, RD, WR, A0-Al3, DT0, DT1, SCLKO, TFS0, TFSI, RFS0, RFS4,

SAlthough specified for TTL outputs, all ADSP-2101 outputs are CMOS-compatible and will drive to Vpp and GND, assuming no de loads.
“Guaranteed but not tested, i :

70 V on BR, CLKIN active (to force tristate condition),

81dle refers to ADSP-2101 state of operation during execution of IDLE instruction. Deasserted pins are driven to either Vpp or GND.

Current reflects device operating with no output loads.

oy =04Vand2.4V.

HApplies to PGA, PLCC, and PQFP packagetypes. .

*Tristatable pins: AO~A13, D0-D23, PMS, DMS, BMS, RD, WR, DTG0, DT1, SLCKO, SLCK1, TFS0, TFS1, RFS0, RFS1,

3Output pin capacitance is the capacitive load for any tristated output pin.

Y4k values within the range of CLKIN period should be substituted for all relevant timing paramters to obtain specification value.
Example: tepy + 0.5tck ~ 10 ns = 0,5(60)—10 ns = 20 ns.

!SApplies after powerup sequence is complete. Internal phase lock loop requires no more than 1000 processor cycles assuming stable CLKIN (not in start-up

time),
'eIf IRQx and FI inputs meet t;p5 and tygy setup/hold requirements, they will be recognized during the current clock cycle; otherwise the signals will be the
following cycle, (Refer to “Interrupt Controller Operation” in the Program Control chapter of the user’s manual for further information on interrupt.)

'7Edge-sensitive interrupts require pulse widths greater than 10 ns; level-sensifive interrupts must be held low until serviced,
14BR is a synchronous signal which must meet setup/hold time requirements. Refer to the user’s manual for BR/BG cycle relationships.
904 (max) = 0.75 tex —~ 25 + w for ADSP-2101BG-66, ADSP-2101BP-66, ADSP-2101BS-66.
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3.2.1 Functional Block Diagram and Terminal Assignments.
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ANALOG DEVICE

PIN CONFIGURATIONS

S INC

A B € D E F G H J K L L K 4 H 6 F D ¢ B A
ohp | oz0- | o22 | vp, | BR [RESET| a1 [ a3 | vy 11 Voo | A3 at |RESET| BR | Voo | D22 | D20 | N0
vis | o1 | o2t [ 023 (wmap| WGz | Ao | A2 | Ae | as | as [2 2 as | as | a¢ | a2z | a0 | oz {mmar| o2s | var | e | o1e
INDEX INDEX
onp | A7 D
p1s [ w7 | AT a3 3 o | 07 | D16
o4 o8 Ay A8 4 4| as A9 D15 D14
o1z | pna an [ aw |5 5] a0 | A 13 | o1z
PGA PACKAGE : PGA PACKAGE
i1 | aKp BOTTOM VIEW M3 | A1z [8 6] A2 | A3 TOP VIEW GND | D11
(PINS UP) , {PINS DOWN)
o9 | p1o ows [ Pws |7 7| PWS | ows oo | oo
o7 | os @ [ems |8 8| 8ws | 86 ps | o7
o5 | Ds oLk | srac o 9| xraL forum oe | os
= | CLK CK | = .
03 | o4 | ot [ vou [ oAt [ Tre1 |scikel anp |Trsa [ A | Gop |10 10| Suf | 7@ | TFso [ aho |scike) Test | pAt | ves | D1 | ba | ba
D2 D0 [SCLKI| AFST| DT1 pRo | AFso | oTo WR 1" " wR bYo | RFSO DRO. DT1 | RFS1 | 8CLKI| DO D2
A B8 C D E F G H J K L L K J H G F E D c 8 A

3.2.4 Microcircuit Technology Group
This microcircuit is covered by technology group (105).
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4.2.1 Life Test/Burn In Circuit.

REV. A

Steady state life test is per MIL-STD-883 Method 1005. Burn-in is per MIL-STD-883 Method 1015 test
condition (B).

74HCT244

1.0MHz

'IHEIJ
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Figure 2. Interrupts and Flags
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RDH

" Figure 4. Memory Read
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Figure 5. Memory Write
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Figure 6. Serial Ports

9-44 DIGITAL SIGNAL PROCESSING REV. A

e —



