ANALOG Word-Slice®
DEVICES Address Generator

‘ ADSP-1410

1.1 Scope.
This specification covers the requirements for a CMOS monolithic address generator.

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

Device Part Number
-1 ADSP-1410SD/883B
-2 ADSP-1410TD/883B

1.2.3 Case OQutline.
See Appendix 1 of General Specification ADI-M- 1000: package outline: D-48A.

1.3 Absolute Maximum Ratings. .

SUPPLy VOIEAEE . « ¢« v v v v e e e e e e e e —-0.3Vio 7V
INput VOITAE . . .« « o o o v v v v e e e e —90.3Vtw Vpp
Output Voltage . . . . . . v v v v o —0.3Vto Vpp
Operating Temperature Range (Ambient) . . . . . .o .o e —55°C to+125°C
Storage Temperature Range . . . . . . .« .. oo e e —65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . o o o oo oo v e s +300°C

1.5 Thermal Characteristics.
Thermal Resistance 8;c: see MIL-M-38510, Appendix C.

|
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Design Sub Sub Sub Sub
Limit Group | Group | Group | Group
Parameter Symbol | Device | @+25°C| 1 2,3 9 10,11 | Test Condition® Units
Digital Input High Voltage Vin -1,2 20" 2.0 2.0 Vpp = max V min
Clock Input High Voltage* Vinc -1,2 3.0 3.5 35 Vpp = max Y min
Digital Input Low Voltage Vi -1,2 0.8 0.8 0.8 Vpp = min V max
Digital Output High Voltage Vou -1,2 2.4 2.4 2.4 Vpp = min V min
Iog= —1mA
Digital Output Low Voltage* |Vor -1,2 0.4 0.6 0.6 Vpp = min V max
IoL = +3mA
Digital Input High Current Iin -1,2 10 10 10 Vpp = max LA max
Vin = +5.0V
Digital Input Low Current I -1,2 10 10 10 Vpp = max A max
Vin = 0.0V
Three-State Leakage IozL -1,2 50 50 50 Vpp = max A max
Current Low Vin = 0V (HighZ)
Three-State Leakage lozu -1,2 50 50 50 Vpp = max A max
Current High Vin = max (High Z)
Supply Current* Ipp: -1,2 75 100 100 Vpp = max; TTL mA max
Inputs; f = max
Ipp2 -1,2 35 50 50 AllVyy = 2.4V mA max
Instruction Setup Time* s -1 20 30 30 Note 2 ns min
-2 15 20 20
Instruction Hold Time* tH -1 5 5 5 Note 2 ns min
-2 4 4 4
Instruction Cycle Time* tcy -1 100 125 125 Note 2 ns min
-2 90 100 100
Input Data Setup Time tps -1,2 10 10 10 Note 2 ns min
Input Data Hold Time* UDH -1,2 5 6 6 Note 2 ns min
Guaranteed Clock-to- topb -1 35 45 45 Notes 2, 3 ns min
Data Delay* ) 30 40 20
-1 55 70 70 ns max
-2 50 60 60
Output Data Disable Time* tDDIS -1 20 25 25 Note 2 ns max
-2 20 20 20
Output Address Disable Time* [tapysp. | —1 30 45 45 Note2 ns max
(Latched Mode) —9 25 40 40
Output Address Disable Time* (tapist | —1 40 55 S5 Note 2 ns max
(Transparent Mode) _5 35 50 50
LATCHED MODE, GUARANTEED CLOCK-TO-OUTPUT DELAYS
Pre-Update Address Delay* LAN -1 35 40 40 Notes 2, 3 ns min
-2 30 35 35
-1 45 55 55 ns max
-2 35 45 45
Pre-Update CMP/Z Flag Delay* |t} gy -1 45 60 60 Notes 2,3;C=25pF | nsmin
=2 35 45 45
-1 55 75 75 ns max
-2 45 60 60
Table 1. (Continued on next page) REV.B



ADSP-1410

Design Sub Sub Sub Sub
Limit Group | Group | Group | Group
Parameter Symbol | Device{ @+25°C| 1 2,3 9 10,11 | Test Condition® Units
Output Data Enable Time tpena | —1 30 40 40 Notes 2,4 nsmin
-2 25 35 35
-1 50 65 65 Notes 2,4 ns max
-2 45 55 55
Post-Update Address Delay* AP -1 35 40 40 Notes 2,3 ns min
-2 30 35 35
-1 60 75 75 Notes 2, 4 ns max
-2 50 55 55
Post-Update CMP/Z LLFP -1 45 60 60 Notes 2,3;C=25pF | nsmin
Flag Delay* -2 35 45 45
-1 70 95 95 ns max
-2 55 75 75
TRANSPARENT MODE, VALID-INSTRUCTION-TO-OUTPUT DELAYS
Pre-Update Address Delay* tTAN -1 50 65 65 Note 2 ns max
-2 45 55 55
Pre-Update CMP/Z tTFN -1 65 90 9q Note 2; C=25pF ns max
Flag Delay* -2 55 70 70
Post-Update Address Delay* tTap -1 75 95 95 Note 2 ns max
-2 65 80 80
Post-Update CMP/Z tTFP -1 90 115 115 Note 2; C=25pF ns max
Flag Delay** > 75 95 95
SUPPLEMENTAL PARAMETERS FOR DOUBLE-CHIP/DOUBLE-PRECISION OPERATIONS?®
Valid Instruction to Carry/ tcsp -1 65 80 80 Note 2 ns max
Shift Output Delay* 5 57 72 72
Carry/Shift Input Setup Time* | tcss -1 35 40 40 Note 2 ns min
-2 28 35 35
Carry/Shift Input to Valid MS | tmsp -1 45 55 55 Note 2 ns max
Address (Post-Update Only)* ) 20 48 48
Valid Instruction to MS tczp, -1 115 120 120 Note 2 ns max
Clock High toCMP/Z
(Compare) Invalid Delay tczr -1,2 4 4 4 Note 2 ns min
Valid Instruction to CMP/Z tczp, -1 80 85 85 Note 2 ns max
(Zero) Flag Delay -2 70 80 80
Instruction Valid to CMP/Z
(Zero) Invalid Delay tnp -1,2 10 10 10 Note 2 ns min
NOTES

*Indicates that a limit for this parameter has changed from REV. A.

T, = +25°C; Vpp = +4.5Vminto +5.5V max (unless otherwise noted).
[nput levelsare GND and +3.0V; Vpp = +4.5V. Rise times are 5ns. Input timing reference levels and output reference levels are measured at + 1.5V per Figure 1.
3Measured with the maximum usable instruction setup time before the rising edge of the clock. This max usable setup time may be calculated for any timing spec as:

Maximum usable instruction setup time = max (tspec) — min{tsprc) + min (tig). For example, Maximum usable setup time for ty on for the — 2 partis:
max (tLAN) - min(tum) + min(t[s) =45 — 35 + 20 = 30ns.

*Measured with the minimum instruction setup time for the respective — 1 or — 2 part.
SThe Instruction Cycle Time, tcy, does not apply to DCDP operation. Clock Hland LO relationships for DCDP operation are described in the text below under
DCDP Parameters: tyy is derived from the tsps tess, tusp and tis parameters, and the inequality tr o= ts must also hold.

Table 1.
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ADSP-1410

3.2.1 Functional Block Diagram and Terminal Assignments.
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PIN FUNCTION [ PIN FUNCTION

1 14 48 15

2 13 47 16

3 12 46 17

4 I 45 18

5 10 44 19

6 CLK 43 DSEL

7 CMP/Z 42 AIRE

8 Y15 41 D15

9 Y14 40 D14
10 Y13 39 D13
1 Y12 38 D12
12 GND 37 Voo
13 Y1 36 D11
14 Y10 35 D10
15 Y9 34 D9
16 Y8 33 D8
17 Y7 32 D7
18 Y6 3 Dé
19 Y5 30 DS
20 Y4 29 D4
21 Y3 28 D3
22 Y2 27 D2
23 Y1 26 D1
24 Yo 25 Do
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ADSP-1410

3.2.4 Microcircuit Technology Group.
This microcircuit is covered by technology group (105).

4.2.1 Life Test/Burn-In Circuit.

Steady state life test is per MIL-STD-883 Method 1005. Burn-in is per MIL-STD-883 Method 1015
test condition (B).
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SINGLE-CHIP TIMING PARAMETERS:
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Figure 1. ADSP-1410 Timing Diagram
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Figure 2. Supplemental Parameters for Double-Chip/Double-Precision Operation
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ADSP-1410

Instr. Opcode (Iy_p) Description

Looping Instructions  _
YINC*: 101llccrrrr | output&increment/init
YDEC*t: 1010ccrrrr | output & decrement/init
YADD*}: llccbblrrr | output&add offset/init

YSUB*f: 1llccbbOrrr

Register Transfer Instructions
YRTR*: 00010lrrrr
YRTB*: 001lbbrrrr
YRTC*: 0010ccrrrr

DTIL: 0000111111
ITR: 1000iirrrr
BTR: 0100bbrrrr
RTD: 000100rrrr
CTD: 00001100cc
BTD: 00001101bb
ITD: 0000111011

Logical and Shift Instructions
YOR*t: Olllbbrrrr
YAND*t: 0110bbrrrr
YXOR*}: 0101bbrrrr
YASR*t: 00011llrrrr
YLSL*}: 000110rrrr

Control Register Instructions
RST: 0000000001
DTCR: 0000101110
CRTD: 0000101111
SETI: 0000100iix
SETP: 00001010pp
SETY: 000001001x
SELR: 000001101x
SELB: 000001100x
SETU: 000001011x
SETA: 000001010x

AIR Instructions
WRA: 0000101100
RDA: 0000101101
LDA: 0000011110

Misc. Instructions
YDTY: 0000011111
YREV*}: 1001bbrrrr
NOP: 0000000000

output & subtract offset/init

output & xfrRtoR
output & xfrRto B
output & xfrRtoC
xfrDtol

xfrItoR
xfrBtoR
xfrRtoD
xfrCtoD
xfrBtoD
xfrltoD

output & OR Bwith/toR
output & AND B with/toR
output & XOR Bwith/toR
output & arith SRRtoR
output & logical SLRtoR

reset CR

xfrDtoCR

xfrCRto D

set cond re-initon CMP mode
set chip precision

set Y port to trans/latched mode
select upper/lower R bank
select upper/lower B bank

set post/pre update mode

set cond AIR mode

write AIR withD
read AIR atD
load AIR on next cycle

pass Dto Y port
output R in bit-reverse format
no operation

*External data may substitute for R using DSEL.
$Operable in either pre- or post-update mode.

Table 2. ADSP-1410 Instruction Set
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