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Floating Point Chip Set

B FEATURES

a Complete fioating point and integer processor chip set
supports the ANSI/IEEE STD.754 and DEC (F&G) formats.

® Four data formats
64-bit floating point
32-bit floating point
64-bitinteger {fixed point)
32-bitinteger {fixed point)
® Flowthrough architecture
20 MFLOPS double precision multiply.d

Conversion operations to/from all supported formats

® Three port architecture
Parity generation and checking
Scan paths through all registers

® Fast or wrapped underflow and overflow in IEEE mode

(FMPY)

® Synchronous or asynchron{usputpy
status flags and output port

w ECL 10KH compatible interface (ADSP-8110/ ADSP-8120)
w TTL compatible interface (ADSP-7110/ ADSP-7120}
® [69-pin pin-grid-array package

nableehtion for

B DESCRIPTION

The ADSP-8110/ADSP-7110 (FMPY) floating point muitiplier
and ADSP-8120/ADSP-7120 (FALU) fioating point ALU provide
very high performance floating point and integer operations.
Because they are fabricated with a high performance VLSI
process, the need for multiple pipeline stages normaily
associated with floating point processors can be eliminated.
This architecture allows higher performance than can be

attained with heavily pipelined fioating point units, simplifying

microcode and compiler code generation, system timing and
control hardware. All floating point operations can be either
single or double precision and are fully compatible with the
IEEE standard 754 or DECF and G formats. The floating point
instruction set includes add, subtract, multiply and conversion
operations. In addition, floating point divide, square-root,
minimum, maximum and compare instructions are provided.
All four [EEE rounding modes are supported.
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as a large repertoire of 32- and
s. A 64-bitinteger ALU and barrel shifter
igh performance for both 32- and 64-bit integer
ns. Functions include add and subtract (with and
without carry/borrow), negate, absolute value, ali 16 boolean
functions, rotate, logical shift, arithmetic shift, (32-bit) bit
reverse, and rotate two concatenated 32-bit operands. Shifts
and rotates use an internal register to define shift distance.

The three port architecture of the FMPY and FALU provides
maximum performance. The 72-bit transparent latches at the
input ports and the 64-bit latch at the output port of the FALU
can be conﬂgured as edge trig ered registers. The FMPY

C N i put poto allow mtermedlate
e p sed;bé?ween the FMPY and FALU. Thirteen

fow, invalid operation, lnexact result, rounded up,
not-a-number, denormalized input, divide by O, carry and
parity errorj.

Output enables can be either synchronous, asynchronous,
or both. The synchronous output enable option helps reduce
bus conflicts in TTL based design.

Byte parity on each port is provided for increased system
reliability. Built in test features include scan paths through
ali registers.

The functionality of the ADSP-8110 and ADSP-8120 is identical
to the functionality of the ADSP-7110 and ADSP-7120, respec-
tively, except the ADSP-7110 and ADSP-7120 have TTL I/Q.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

HSIGNAL SUMMARY
DATA ZR Zero flag; asserted whenever a compufation
INPUTS X0-31, XPO-3 producesaresultequalto;co { ]
YO-31 YPO-3 72 ov Overflow flag; this pits s ult offan
BIDIRECTIONAL 70-31, TPO-3 36 opera;lmj:%gmeééran MU, reRresentable
CONTROL
UF =~ Ynderflo Fﬁt is bit is et ikghgresult of an
:E’\ll_iT(?SUCTIONS :% PE N 1? " r’“”ﬁ L NQperdtion is inimum representable
7R OV UF INX g B! \ .normajized t the chosen format.
7/ NaN. DEN. P I >}$ ! Inexachfig” asserted whenever the result of a
INV, NaN, DEN, L
DIVZ (FMPY , g \1 } A‘%% k| \, ﬁcomputatlon is notinfinitely precise.
o X\ Invalid operation flag; asserted whenever an oper-

MODE SELECT

\_3 INVAPA
E NaN

MULTIPLEXER=,
SELECT ... 2
CLOCKENABLES 3
OUTPURENZBLE ‘ 5 SOUT/RND
L4 TSOEN, FSOEN 2
CLOCKS CK1, CK2,
MSWSEL, MSWEN 4
SCAN PATH
INPUT SMODE, SCK, SIN 3 DEN s
OUTPUT SOUT/RND 1 . '%; z
POWER (ADSP-8110/ADSP-8120) \ DWvZ (R@Y) 1&
LOGIC GROUND VCCH e MY \ %«\@
OUTPUT GROUND vCC2 ’
~52V VEE " ) { "W\“jg e Yt
POWER (ADSP-7110/ADSP7120)" gﬁmz wa 7 Kw}g
LOGIC +50V ’gv'w Cl o \\ .
OUTPUT +50V ﬁcow s -5 R/LI
LOGICGND 1 G{\ID1 g}é 4
OUTPUT GND L GHD2 5
TOTAL 169 R/L2
ESIGNAL DESCRIPTION
DATA %
X0-X31 32-bit X input port
XPO-3 Byte parity bits corresponding to the X input port T
YO-Y3I 32-bit Y input port
YPO-3 Byte parity bits corresponding to the Y input port
T0-31 32-bit T bidirectional port
TPO-3 Byte parity bits corresponding to the T bidirec-
tional port
CONTROL XEN
10-7 8-bitinstruction port. Determines the instruction YEN
executed by the floating point chip set.
INT Interrupt flag; asserted if the appropriate bits are EN
enabled in the interrupt enable register and the
corresponding condition is true.
PE Parity flag; asserted whenever a byte parity error
is detected by on-chip circuitry at ports X, Y, or T.
N Negative flag; asserted whenever a computation
produces a result which has its most significant
bit set.

de, i t.
i N
ot

and is invalid for the operation to be performed.
Not a number flag; asserted whenever operands
or the result of a computation has no numerical
significance (IEEE), or a reserved operand (DEC].
The SOUT/RND pin normally outputs the rounded
up flag (SMODE deasserted). Asserted when the
magnitude of the infinitely pregSe sesult is less than
the magnitude of the geturped rgsuk. in scan /O

ormalized flag,.agserte
dsls aldéndimalizéd number.
&Mde £ero flag: asserted when a finite non-zero
n@mﬁer is divided by zero,

most significant result bit. For shift and rotate
operations, set equal to the last bit shifted out.
Register/Latch mode select for input. Configures
input registers XA, YA and INSTR as transparent
latches when low, positive edge triggered registers
when high.

Register/Latch mode select for output. Configures
the Z register as a transparent latch when low and

configures ontrol and status registers to load

_newddtagn lling edge of CK2. Configures
" the Z-ton ‘ol tus registers as positive edge
‘*’”‘t’r}ggé{ed régiskets when high.

Mhronously resets the

Haigdwareé(‘m
i%mo’de Interttipt mask, flag and SC registers when
_assefted high.

Input multiplexer select for register XA. Selects the
X port when low. Selects the T port when high.
Input multiplexer for operand port Y. Selects the

Y port when low. Selects the Z result when high.
(FALU only)

Active low enable for CKI at XA. Opcode register/
latch is enabled if either XEN or YEN is true.
Active low enable for CK1 at YA. Opcode register/
latch is enabled if either XEN or YEN is true.
Active low enable for CKZ [The clock is always
enabled for TSOEN and FSOEN).

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

B SIGNAL DESCRIPTION (contq)

OUTPUT ENABLES SCAN PATH
|ADSP-8110/ADSP-8120) SMODE
TOEN Active low output enabie for the T output port.
FOEN Active low output enable for the flag port.
TSOEN Synchronous active low output enable for the SCK
T port.
FSOEN Synchronous active low output enable for the
flag port.
OUTPUT ENABLES \l A
[ADSP-7110/ADSP-7120) can path output when SMODE is asserted
TOEN Active low output otherwise rounded up flag (see flag description.

T OULPUL POLLw,
FOEN [ADSP-8110/ADSP-8120)
VCCl Most positive supply voltage to internallogic
TSOEN circuitry. Usually ground.
VvCC2 Most positive supply voltage to output circuitry.
FSOEN Usually ground. ¢
VEE Most negative supply w% Mﬁ\
CLOCKS POWER
CK1 Input clock for the X and Y ports and the instruction {ADSP-7110/ADSP- *1120) f”'
port. In the register mode, data is clocked on the vCca ‘POSJUVE S vol mtern feCircuitry.
rising edge of the clock. In the latch mode, the i f E osigv suhgly oltage t (ﬁ%ﬁt circuitry.
latches are transparent when the clock is low. » (\ ? x;g Negénv u oltage to internal logic circuitry.
CK2 Output clock for computation results, flags, and ﬂ‘g aG D% ., éNegagve supp!y voltage to output circuitry.
internal register writes. In the register la \atl Lot q,,
is clocked on the nsmg edgeaftrie R \ )
latch mode, the lag \‘j B

clock is high. A S
MSWSEL Multiplexer cl tput pofL Lart ‘
latch XC. Selectst st significgrwvord of the

T port and opens Ia ch WC wWhEn high. For single

precision operanons“'fﬁ’e 32-bit resultin register

Z wili be selected, regardless of the state of MSWSEL.
MSWEN Clock which opens the input demultiplexing

latch on X and Y ports. Latches are transparent

when high *""’”M;:S

e
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This information applies to a product under development. Its characteristics and specifications are subject to change without notlce
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



Floating Point Chip Set

B BLOCK DIAGRAM [ADSP-8110/ADSP-8120, ADSP-7110/ ADSP-7120)
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This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



ADSP-8110/ ADSP-8120
ADSP-7110/ ADSP-7120

BINSTRUCTION SET BINSTRUCTION SYMBOLS
The ADSP-8110/ ADSP-8120 and ADSP-7110/ADSP-7120 SYMBOL DEFINITION
instruction set supports numeric intensive, bit manipulation

and general purpose computing applications. CRY Carry

) . . N i
The instruction operation codes of the FMPY and FALU were DE Indicates a denormalized n

o . D
encoded to allow the same 8-bit instruction stream (I0-7) to be BLYZ 'V'de by 0 "‘M\
sent to each device.

The FMPY performs four types of operations: multiply, divide,
square root, and pass operand. The FALU performs all other
operations. '

Three instructions are provided to perform S
operations (MAC/DMAC MACS/DMACS

Inexact
Long integer-64 bits
Largest magnitude normalized number

Negative
User determined binary number
Not applicable
: Not a number
An overflowsedndition will return infinity {or DEC reserved Indicates a normalized number
operand) if the wrapped overflow mode is reset. An overflow ov Overflow
condition will return a wrapped number if the wrapped Q Quiet NaN P
overflow mode is set, independent of the wrapped under- feat d
flow mode. “"Yfoln

If the wrapped underflow mode is reset, both the FMPY and
FALU treat denormalized inputs as exact zero. If the wrapped

Indicates a wrapped number

Zero

Square root

Divide

Multiply

Indicates status flags are affected

Concatenation

Absolute value

ltems within braces are alternative items, one of them must be used

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

BINSTRUCTION SET DESCRIPTION

FLOATING POINT ARITHMETIC INSTRUCTIONS o=y
OPCODE
MNEMONIC I lg Is B Is Iz 1y Io FUNCTION FLAGS AFFECTED m
ey SN |
DIV 00000000 XY
N/A B . « . - . 4 . « .
DDIV 00000001 DP: X/Y l I | ] ‘[ V \ \/f | I\ l I

CRY DWVZ D aN § R X\ IN FyoOvi=?R N
Description: Floating Point Division.
Comments: In the tables below, the first entry represents the flag that is set, the second reprepetfts the turhed ¥esul

IEEE-WRAPPED UNDERFLOW M DEC MODE
X OPERAND \ RAND
\ 0 DEN NOBM, 7 MAYWYARY Va3 [Py 0 NORM R
ol o [ mvnana | ovzine Dlvzmd 4] 4 INF N YN [ ¥Nania | o | o INV/R DIVZ/R INV/R
P P
P [ oEn ZRI0 Ran/ Ay yEewZieY Lt [} Nefa | iwavo | R OV/R
R OPILT R |NORM |  zRiO NORM INV/R
A Inorm | § z INX"ZR/0 NBRM, INF NaN/@ | INV.NaN/Q | A UF. ZR10
N ' ’ N
D @ {ﬂ\ \) P p| R INV/R INV/R INV/R
ne | \zrig~ | \zBb ZRI0 INV.NaN/Q [ NaN/Q | INV.NaN/Q
Q NeN/B NaN/Q NaN/Q NaN/Q NaN/Q | INV,NaN/Q
s | Iv.NaN/Q | INV,NaN/Q | INv.NaN/Q | INV,NaN/Q | INV,NaN/Q | INV,NaN/Q
IEEE-WRAPPED UNDERFLOW MODE DISABLED ]
X OPERAND
\ 0 DEN NORM INF a .
o| 0 | INVNanQ | INVNaN/Q | DIVZ/INF INF e n\\/ N@ﬁt&i
P
P | DEN | INVNaN/Q | INV,NaN/Q | DIVZ/INF NE ]\ NApe \|N\‘\Nam
R OV/MW&
R I NoRM | zRi0 ZRI0 3; M. IhF aNga 4| Ibv.
D e ZRoh P’?
INF ZR/0 RO~ B AR0e~"TINNGENQ4 NaNia | INVNaN/Q
Q NaN/Q NaN/@ Y |} NawQ~_|_NaniQ NaN/Q | INV,NaN/Q
S | INV.NaN/Q | INV,NaN/QY| WNV.NARTQ [ INV.NaN/Q | INV,NaN/Q | INV,NaN/Q
= ECITITIENN R I B R
' CRY DVZ DV DX HNaN INX INV. UF OV ZR N

Description: Floating point square root. The square root of operand X is returned.

Comments: The Y operand should not be changed during square root instructions. In the tables below, th ent@s ts the ag is s, the second represents the result
returnedto Z.
D MO

IEEE-WRAPPED UNDERFLOW MODE IEEE-WRAPPED UNDERFLOW EDISA ED
XOPERAND | ZRESULT XOPERAND | ZRESULT "XD%RAND ZRESULT
S INV, NaN/Q S INV, NaN/Q R INV/R
Q NaN/Q Q NaN/Q 0 ZR/0
—INF INV, NaN/Q —-INF INV, NaN/Q +NORM +NORM
-NORM INV, NaN/Q ~NORM INV, NaN/Q -NORM INV/R
—-DEN INV, NaN/Q -DEN ZR/ -0
-0 ZR/-0 -0 ZR/ -0
+0 ZR/+0 +0 ZR/+0
+DEN INX, ZR/0 +DEN ZR/+0
+NORM +NORM +NORM +NORM
+INF +INF +INF +INF

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



ADSP-8110/ADSP-8120
ADSP-7110/ADSP-7120

FLOATING POINT ARITHMETIC INSTRUCTIONS (cont'd) ~1
MNEMONIC  OPCODE FUNCTION FLAGS AFFECTED / ;
Il Is L I 12 1y o m
MULTWX 00000100 WRAPPED X+ Y {;'
[nval o ] Im' |,J"’\|31 i

DMULTWX 00000101 DP: WRAPPED XY

RY DIVZ NaN Fy O ZR N
MULTWY 00000110 X+WRAPPED Y c X a U \llj &
DMULTWY 00000111 DP: X« WRAPPED Y P T Y

Comments: The chip must have IEEE Underflow mode setto one, or undgrflows (§ ) futs) iy ', gt to'zer The Wwrapped multiply instructions assume that their operands
are wrapped underflows. They do not work on wrappe: L 1 'y

The result of WRAPPED X « WRAPPED Y is & tesult always underflows and no instruction is provided

The denormalized number flag wil t§the

if the result is too small to retu

asmpe fnderiio zerS flags are raised, and inexact zero is returned.

IEEE-WRAPFED ~WRAPPED UNDERFLOW MODE DISABLED

OPERAND OPERAND ZRESULT
0 ZR/0 0 ZR/0
DEN INX, ZR/0 DEN ZR/0
NORM NORM
NORM UF/WRP NORM ZR, UF/0
2R, UF/01 INF INF ,
INF INF
Q MQ
Q NaN/Q , \E
S INV, NaN/Q
NOTE!: Double underflow-the res| b
is too small to return a wrapped resi
3333:22?D.Y IS R O D N N N N N
' vz DY X NaN R INX  INV F Y ZR N
MULTAY 00001010 Xe]Y| CRY D o a ND v ©
DMULTAY 00001011 DP: X Y|
MULTAX 0000t100 X[ Y Hw*\
DMULTAX 00001101 DP [X]eY ; .
MULTA 00001110 [X V] § f ‘*\
DMULTA 00001111 DP: [X*Y] i:}‘ g
! ,Nv-\f;‘z

Description: Floating point mutiiplication. [|X| , | Y]] represents the absolute value 5;,@«5
Comments: in the tables below, the first entry represents the flag that is set, the secofyd re{ 4] %In rof ngﬁ) +TNF mode, positive underflows return the smallest
positive normalized number. Inroundto — INF mode, negative underflows return the sinallg 3 i I|zed number.

IEEE-WRAPPED UNDERFLOW MODE DEC MODE
X OPERAND X OPERAND
Y 0 DEN NORM INF a s Y 0 NORM R
0 0 ZRI0 ZRi0 ZR/0 INV, NaN/Q NaN/Q | INV,NaN/Q ol o ZRI0 ZR/0 INV/R
'E DEN ZR/0 INX, ZR/O INX, ZRIO INF NaN/Q INV, NaN/Q '; OV/R
R OVIWRP,INF.M] f | NoRM ZRI0 NORM INV/R
ﬁ NORM ZRI0 INX, ZR/0 NORM INF NaN/Q INV, NaN/Q ﬁ ZR, UF/0
D UF/WRP bl R INV/R INV/R INV/R
INF | INV,NaN/Q INF INF INF NaN/Q | INV,NaN/Q
Q NaN/Q NaN/Q NaN/Q NaN/Q NaN/Q | INV,NaN/Q
S | INVNaN/Q | INV,NaN/Q | INV,NaN/Q | INV,NaN/Q | INV,NaN/Q | INV,NaN/Q

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



Floating Point Chip Set

FLOATING POINT ARITHMETIC INSTRUCTIONS (cont’d)

OPCODE

MNEMONIC FUNCTION FLAGS AFFECTED
|7 |5 |g |4 (1Y |2 14 |o
IEEE-WRAPPED UNDERFLOW MODE DISABLED
X OPERAND

4 0 DEN NORM INF Q s
ol o ZRI0 ZRI0 ZR/0 INV,NaN/Q | NaN/Q IN_*NaN
P
P | oen ZRI0 ZRI0 ZRI0 INV, NaN/Q NaN/qw-" NXN/Q
R OV/[WRP, INF. M]
N | NoRM | zRiO ZRI0 NORM IN x INV{a Q\
D 2R, UEO ¢ T,

INF | INV,NaN/Q [ INV,NaN/Q L=""INE Y} § [} INFY \Na\‘?@  NaN/Q

Q NaN/Q B L \NawQy [\ Nedid [ inviNaniQ

s | Ny INERERIQJ [ INgheaRTon, | INV Naswd™T INV,NaN/Q | INV NaN/Q

% e, 3 = | ¥
i O N -

MAC 00160 0% Sty Xey FMPY
DMAC 08100 1% DPXeYX+Y valo | - T - (-] -[-[-T-h-1T-[]"]
MACS 0 10100 XeY. X =Y CRY DWWz DY DX NaN RND INX U YV ZR N
DMACS 00010101 DPXYX-Y FALU
SMAC 00010110 XYY - X | 0 ]N,Al /]'AT} I\‘ g .
DSMAC 00010111 DPXeYY-X M=y =N

CRY DIVZ Dg

Description: Floating point multiply/accumulate instruction. Multiplication is performed by the FMP¥e

Comments: These commands may be used as true multiply/accumulate instructions when§he
“feedback mode’’ In feedback mode, the FMPY output is fed back as the FALU X ogférand a

ou ut§ a
Bift Y opé

gﬂ , INX
r shpt i iggjthe FALU.
L

U input multiplexer is configured in
. Seethe ADD and MULT instructions for

I | - JoJol - -Jof-]-"]

details regarding the flags and operation resuit. Vo E.; 1
_ “3
MIN 00100100 | (WI
N/A
DMIN 0010010 AN Y et l [

MAX 0010011 CRY DIz DY

DMAX

M”
00100111

Description: These floating pointinstructio re&m thealler of the two operands X and Y (MIN/DMIN) or larger

DX NaN RND INX INV UF OV ZR N

(MAX,DMAX).

Comments: The carry flag is reset if X is returned, otherwise itis set. Xis returned if X = Y, except that MAX/DMAX (-0, +0) = +0and MIN/DMIN (+0, —0) = —0. The Invalid Op

flag is set if either operand is a signaling NaN. If either operand is not-a-number, then the resultis not-a-number.
In [EEE wrapped underflow mode, a denormalized result is wrapped and the underflow flag is set. If either operand

is a NaN, the carry flag is unspecified.

R N
e ofjople | - [~ Jo]-]-|

ABSX 00101000 x| l TNa] o
DABSX 00101001 DP:[X|

RY DI
NEGX 00101010 - X c ?z
DNEGX 00101011 DP-X
PASSX 00101100 X
DPASSX 00101101 DP:X

Description: These single operand floating point instructions use the X operand input.
mode is reset, zero is returned, otherwise a wrapped result is returned.

‘x,@x\ NaN RNDMND INV. UF OV ZR N
% ‘

s
i;w

\ ! -
“f 2 XLns X through the FALU. If X is denormalized and the wrapped underflow

Comments: PASSX/DPASSX with an infinite input sets CRY, otherwise CRY is reset. In IEEE wrapped underflow mode, the denormalized result is wrapped and the underflow flag is set.

[ - T-[-T-7T-T-7T: 7]

ADD 00110000 X+Y o WA
DADD 00110001 DPX+Y
SuB 00110010 X-Y CRY DNZ DY
DSUB 00110011 DPX-Y
SUBX 00110100 Y - X
DSUBX 00110101 DPY-X
ADDA 00111000 IX] +1¥]
DADDA 00111001 DPIX +]Y|
SUBA 00111010 X - |v]
DSUBA 00111011 DPIX -]y
_SUBXA 00111100 Y] - I
DSUBXA 00111101 DPIY -X|

Description: Floating point addition and subtraction. [|X| , |Y|] represents the absolute value of [X,Y].

DX NaN RND INX INV. UF OV ZR N

Comments: When the sum of two operands with opposite signs (or the difference of two operands with like signs) is exactly zero, the result is + 0 for all rounding modes except — INF,

inwhich casethe resultis — 0. Notethat (+0) + (+0) = (+0) — (-0) =
Inthe tables below, the first entry represents the ftag that is set, the second represents the result returned to Z.

+0and(-0) + (-0) = (-0) — (+0) = —Ofor alirounding modes.



ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

FLOATING POINT ARITHMETIC INSTRUCTIONS (cont’d)

OPCODE
MNEmoNic PO FUNCTION FLAGS AFFECTED -y
-
IEEE-WRAPPED UNDERFLOW MODE N
X OPERAND X OPERAND i
Y 0 DEN NORM INF Q s v A0, J NORM ™, R
ol o ZRI0 UF/WRP NORM INF NaN/Q | INVNaNiQ | ¢l 0] | grioy  LeNORM | 4 INVIR
e UFiwRe | OV/IWRPINE, M) ‘ P % E} ’\\w:% ovrR
R | DEN | UFWRP NORM NORM INF NaN/Qu=| v aN(@ ORM | NOR NORM INV/R
A UF/WRP : A ~ ZR, UF/0
D OV/[WRP INF] | OV/[WRP, INF. M] e \\& R~ | INVR INV/R INV/R
NORM |  NORM NORM NORM, e N ”\ ] Na /o :
UF/WRP Ml{ ‘ Lo ‘ %M‘*
‘ o L INF ‘\ Y
INF INF 4 e AN [ Y wﬂ;ﬂ, }é INV, NaN/Q NOTE': (+INF)+(<INF) = NaN (+INF)+(+INF) > +INF
Q TN NaWoZ b ey | MeriQ NaN/Q | INV.NaN/Q E“"l’:‘g msg :am E :EEH ::g ‘:’;E
aN  (+ +
S \INKRY/Q [NV eRyQ Y LINVNaNT | INV.NaN/Q | INV.NaN/Q | INV.NaN/Q (CINF)+(+INF)~ NN (~INF)—(+INF) » ~INF
v

7 B
|IEEE-WRAPPED UNDERFLOW MODE DISABLED
X OPERAND

Y 0 DEN NORM INF Q s
ol o ZRI0 ZR/0 NORM INF NaN/Q | INV,NaN/Q
P | oeN ZRI0 ZRI0 NORM INF NaN/Q | INV,Naly@:
R OV/[WRP INF. M] B =
R | NORM | NORM NORM NORM INF Na %’i %{lv N3 k)
D ZR, UF/0 ‘ %% 4 Y -
AT o T % )
INF INF INF INE_oon | £ 'N%ﬁ% Y NaNiy ) INY Névh
T % | 4 Vé'Na kY
Q NaN/Q NaN/Q—1% § Naw@ . |, NeN/Q T iNali/a SNy Nan/Q
s | InvNana | INENanQef T INy NaNe-4 Ny NaNTQf INVRaN/Q | INV NaN/Q
L W W e W
% 2‘ ;wr*"‘j’ﬁcww
i FLOATING POINT SUPPORT INSTRUCTIONS
MNeEMonic  OPCODE FUNCTION FLAGS AFFECTED
bl Is e I Iz Iy lo
PASSXM 00010000 X —
NA | o o 0 o oo ol -1-
DPASSXM 00010001 DPX I l I l T’Q g o | l I I [ -]

%,
Description: The X input is returned unmodified through the FMPY. \ W:*;
Comments: The zero and negative flags are set as if the resuiltis a signed integer. Thmeﬁammg’fqus ar'%e re?&; !
.
SCALE 00100000 EXPONENT X + Y %k ] N . A
l ;0 /A 0 0 0 0 0 0 0
DSCALE 00100001 DP: EXPONENTX +Y ‘ﬂ “’“ﬂ_ I I | l I l I I I 4'

) DivZ DY DX NaN RND INX INV UF OV ZR
Description: The integer input Y is added to the exponent of X. The sign and mantissa ofX'are passed unmodified.

Comments: Overflows and underflows always return a wrapped result regardless of the overflow or underflow mode. The least significant 8 bits (single precision) or 11 bits (double
precision) of Y are interpreted as a two's complement integer. Other bits of Y are ignored.

MERGE 00100010 SIGN X|EXPONENT Y[MANTISSA X ro |N/AI 0 ] 0 I o | 0 I 0 | 0 I * | B l 0 | « |
DMERGE 00100011 DP: SIGN X|EXPONENT Y|MANTISSA X

CRY DIvZ Dy DX NaN RND INX INV UF OV ZR N
Description: The exponent field of Y is concatenated with the sign and mantissa field of X.
Comments: If a NaN or INF results, the overflow flag is set. If a denormalized number or zero results, the underflow flag is set. Use PASSX/DPASSX to check result type.

NORMX 00101110 NORMALIZE X [OlN/Alolololololololol*|OI

CRY DIvZ DY DX NaN RND INX INV UF OV ZR N

Description: X is assumed to be a 32-bit unsigned positive integer. The leading one of X will be left shifted to the most significant bit position. The shift count will be placedin the SC
register and output as the result.

Comments: The ZR flag is set if the input was zero.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

FLOATING POINT SUPPORT INSTRUCTIONS (cont'd)

OPCODE

MNEMONIC FUNCTION FLAGS AFFECTED
I lgls lalylaly lo W«MJ
DoMPR 00110111 DRXY Lo fwa 11 1olg 4“‘“‘““?"‘““240*1“1"
e RY DIVZ DY DX NaN D | N
CMPRA 00111110 IXI, 1] c a gB“K Y *{‘j,vﬁ .
DCMPRA 00111111 DP: [X], Y] . % Y L e
e i, R Y E
Description: Floating point compare. |X| , |Y| represents the absolute value of X,Y. The following valqesﬁgl bb returnsgpthe restilt b@ on e?blatwpm
XandY. T

o
Comments: Exactly one of CRY, N, ZR or NaN will be set by compare. For examp?*ﬂ‘r)? g\ rpunq té‘mm&s w‘f@mtﬁ?‘@de - Cigsgwgujned and the ZR flag is set but the N flag is reset.
If a compare is performed on a signaling NaN, the INV flag will be set. w“‘” 3 .

t
%

%3 3 .
nto iga l!}lfﬁanégio, the following states occur:

% ‘f%l &M‘
Input o Input
o Flag Output
X >Y X Y
X<y % ] | . +0 +0 ZR 0
X=v %| &78 7 | %0(0intosrdto -INFmode) +INF +INF 2R 0
[XY]NaN ®anN |5 NaN +INF —INF CRY ! L
— ~INF INF N -1 5
e hd a2 x
~INF ~INF R 0 1t
PASSN 0100nnnn X*16 + n

Description: X is logically left shifted four places and the four least s;gmﬁcﬁ?ﬂ*bgs :

Comments: Allows microcode to build constants on the dalamh @SSWG@@SJM %har;%gm flag;% In‘hls haspésiﬂécts like a NOP.
S

SCREGR 0101000 08 reg&éreﬁ» » -

SCREGW 0101000 %‘; CreglsteFMrnetw "

FREGAR 01010010 gA fflag réglstaréad

FREGAW 01010011 B Uﬁagre&wﬁ“g

FREGMR 01011010 FW\é«ﬁagreglsterread

FREGMW 01011011 FMPY flag register write

IREGAR 01010100 FALU int register read

IREGAW 01010101 FALU int register write

IREGMR 01011100 FMPY int register read

IREGMW 01011101 FMPY int register write

MREGAR 01010110 FALU mode register read

MREGAW 01010111 FALU mode register write §Z

MREGMR 01011110 FMPYmoderregister read g

MREGMW 01011111 FMPY mode register write :
.

% ’
Description: Register access instructions. SCREGx accesses the SC register (FALU ofly), R Qé( acieis;gghe flag reg|ster IREGx accesses the interrupt enable register and MREGx
accesses the mode register,

NOP 01011000 No operation

Description: All registers and flags remain unchanged. The result is unspecified
Comments: Parity is checked during NOP's (and all unimplemented instructions).

CLRFLAG 01011001 Clear flag register IOIOIOIOIOIOIO|O|OIOTOIO]
CRY DIVZ DY DX NaN RND INX INV UF

Description: The flag register is cleared, the SC (FALU only), interrupt enable and mode registers are unaffected.
Comments: If an interrupt has frozen the flag register (see freeze on interrupt mode), CLRFLAG will clear and unfreeze the register.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
10  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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CONVERSION INSTRUCTIONS
mNemonic  DRCODE - FuncTioN FLAGS AFFECTED
7 '6 15 la 13 12 11 1o
FCUI 01100000 SP —v32-b.itunsjgned.|nteger I 0 —[N/A I 0 I
DFCUI 01100001 DP—vSZ-b?tu.nsugngdlnteger CRY DIVZ  Dv DX
FCSI 01100010 SP - 32-bitsignedinteger
DFCSI 01100011 DP — 32-bit signed integer
UICF 01100100 SP « 32-bitunsignedinteger
UICDF 01100101 DP « 32-bit unsigned integer
SICF 01100110 SP « 32-bit signed integer
SICDF 01100111 DP « 32-bit signed integer
FCLUt 01101000 SP — 64-bitunsignea 1eger 5“\
DFCLUI 01101001 DPaez,;wcrﬁ eger 3
FCLS! 0110101OKSPf¢64Mned te‘r
DFCLSI 0110 12%**1 %Rgigeﬁwﬁéégdl eQer,, o’
LUICF Q. 170<] ¥ 090 }SPF «464-gitTinsi Ntege«
LUICDF 0 1\%1%0 iy Dﬁ‘x—g@ bl unsﬁgzm eger
LSICF 0 {j:ﬁ Jj1§1 v 4 igned integer
LSICDF 1071114 + 64-bit signed integer
FCUIT 1410000 SP - 32bitunsigned integer (Rnd to 0)
DFCUIT 0%*1T 10001 DP — 32-bit unsigned integer (Rnd to 0)
FCSIT 01110010 SP — 32-bit signed integer (Rnd to 0)
DFCSIT 01110011 DP — 32-bit signed integer (Rnd to 0)
FCLUIT 01111000 SP - 64-bitunsignedinteger (Rndto 0)
DFCLUIT 01111001 DP — 64-bit unsigned integer (Rnd to 0) .
FCLSIT 01111010 SP —64-bitsignedinteger (Rndto 0) % f
DFCLSIT 061111011 DP — 64- bltS|gned|nteger RndtoO ‘
Description: Floatmgpomtto|ntegerandmtegertoﬂoatmggqntc ve w?& tsons In o rar\dX tothemdwatedformat Allinstructions follow the programmed
rounding mode (see mode register), exceptthexxfooLmﬁTmst SgNthh alway roufid toward ero’gw,.‘

Comments: When a floating point to inte eomeison
negative (for negative overflows) mt@ rewﬁpr@

;
;

ni)ve ows @v I eratk gis setand the result is either the most positive (for positive overflows) or the most

Input 2!5 % zf . ‘,,.«ML(ZM) Ifa NaN is converted from floating point to an integer,

32 bit signed result; 7FFF|§EFI-‘» B ™ 80000000 the resultis an overflow with the sign of the NaN.

64 bit signed resutt: 7FFFFFFFFFFFFFEF 8000000000000000 Integer to floating point instructions can never set NaN flag.

32 bitunsigned result: FFFFFFFF 00000000

64 bit unsigned result: FFFFFFFFFFFFFFFF 0000000000000000 e

s N
WDNM 01110100 WRAPPED — DENORM 3'4 9 i s \
DWDNM 01110101 DP: WRAPPED — DENORM 0 IMO RO ¥ \ 0 | . I 0 | _ I * |
3 , D)’E WaN RND==MYX~* NV UF OV ZR N

Description: This floating point FALU instruction will convert the wrapped X input to# c_-.c,"c'u be;ihﬁxa and nﬁed &pabﬁsare used as additional inputs.
Comments: The underflow flag is set if the result is inexact. This correspondsto the | : 3 i

and inexact.

ioh W;:jg’yskﬁt}[\ @Fﬁow shall be signaled if a result is denormalized

: 5 € set equal to the corresponding flags of the operation that produces the
wrapped underflow. The rounding mode must also be the same as when the wrapped u Aderflow as produced. The rounded up flag is unspecified after this operation.

In normal operation, the inexact and rounded up flags are latched externally and written to FALU just before the WDNM/DWDNM instruction.

SDF 01110110 SP-DP |OIN/A]OI,I*|0]O|.|Olol,l,l
CRY DIVZ DY DX NaN RND INX INV UF OV ZR N

Description: Floating point precision conversion instruction. Conversion is carried out on the X operand.

DSDF 01110111 DP — SP L |N/A| 0 I . | N | " | . I A I A l . I . | A I
CRY DIVZ DY DX NaN RND INX INV UF OV ZR N
Description: Floating point precision conversion instruction. Conversion is carried out on the X operand.

Comments: The carry flag is set if a normalized double precision number is output as a single precision infinity. This will occur if overflows are not wrapped, or if the resultis too large to
be represented by a wrapped overflow. If a result underflows to the extent that it cannot be wrapped, zero is returned and the zero, underflow and inexact flags are set.

Reference the IEEE Std 754 section 7.3 (overflows) for additional information.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

CONVERSION INSTRUCTIONS (cont’d)

OPCODE

MNEMONIC b e be be T Io 1o | FUNCTION FLAGS AFFECTED

7 %6 15 14 13 12 11 o
FFI 01111100 SP — SP formatinteger I 0 IN/A | OT .
DFFi 01111101 DP — DP format integer CRY DNVZ DY DX
FFIT 01111110 SP —SPformatinteger (Rndto 0)
DFFIT 01111111 DP — DP format integer (Rnd to 0)

Description: Floating point conversion instruction. The floating point number at the X operand input i

Comments: FFIT/DFFIT always rounds toward zero, regardless of the rounding mode. The iX flad wi be ct iffhe
magnitude of the result is greater than the magnitude of the input.

M"‘"\

\\)‘v

Y '\lNTEQn\m’(Hn&s NSTRUCTIONS
MNEmoNic  OPCODE ( )%IOV‘} \wu FLAGS AFFECTED
et T, T”’)‘

w0\ (1) AN N A
lLS'G‘;D 1 oo?oo L CRY DVZ DY DX NaN RND INX W UF OV ZR N
LISUB 150440010 1

ISUBX 11100110

LISUBX 10100110

IADDP 11100100

LIADDP 10100100

ISUBM 11100001

LISUBM 10100001

ISUBXM 11100010

LUSUBXM 10100010

IADDC 11101000

LIADDC 10101000

ISUBC 1110100

LISUBC 10101001

ISUBXC 11101010

LISUBXC 10101010

Description: Integer addition and subtraction instructions.

Comments: The function of the carry input used for ISUBC, LISUBC, ISUBXC, LISUBXC can be changed with mode register bit < 7 > (borrow mode). See mode register section for

additional information.

g

_ ) RN
INEGC 11101011 - X - CARRY [ |N/A,l\0q’0ff Lo oo 1 ] |
LINEGC 10101011 L —-X-CARRY CRY DIZ TN TN NTNYARE e v e
IABSX 11101111 x| *\
LIABSX 10101111 LIX
INEGX 11100111 - X
LINEGX 10100111 L-X

Description: Single operand integer arithmetic instructions.

Comments: The function of the carry input used for INEGC and LINEGC can be changed with mode register bit < 7 > (borrow mode). See mode register section for additional

information.

ISMAX 11000010 Signed MAX |*|N/A| |010|0J0|0[010| |J
LISMAX 10000010 L:Signed MAX

ISMIN 11000110 Signed MIN CRv Divz DY DX NaN RND INX N
LISMIN 10000110 L: Signed MIN

IUMAX 11001010 Unsigned MAX

LIUMAX 10001010 L: Unsigned MAX

IUMIN 11001110 Unsigned MIN

LIUMIN 10001110 L: Unsigned MIN

.Description: The larger of the two operands X and Y is returned (ISMAX/LISMAX, [UMAX/LIUMAX) or the smaller of the two operands is returned (ISMIN/LISMIN, IUMIN/LIUMIN).

Comments: Sign and zero flags are set based on returned result. The carry flag is reset if X is returned, otherwise it is set. X is returnedif X = Y.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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INTEGER ARITHMETIC INSTRUCTIONS (cont'd)

OPCODE

MNEMONIC "\ 5"\ | FUNCTION FLAGS AFFECTED T
IMULT 11111000 UnsignedXsUnsignedY IMULT W{‘:’\\! ;
IMULTSX 11111001 SignedX+UnsignedY [nva]l o JoJoJoJoJa oy d o i1
IMULTSY 11111010 UnsignedXeSignedY CRY DIVZ DY DX NaN{f'R NG Ry o\&‘gﬂ N
IMULTS 11111011 Signed X +Signed Y IMULTH e {"'&3& b, {*"‘“‘\
IMULTH 11111100 UnsignedX~UnsignedY P 1, & % b} « |
IMULTHSX 11111101 Signed X« Unsigned Y N
IMULTHSY 11111110

11111111

Unsigned X« Signed Y
IMULTHS Signed X« S|gnedY
Description: Integer multiplication instructions. IMUM b|t resuft, wher sI L H
&

o e Y MERBMAWNSTUCTIONS
MNEMONIC (ﬁ%{\ K;FLAI&{IO% M@,M%\M e FLAGS AFFECTED

\90{ }'&% ;ﬁ**’”ﬁw

LRAND oow:s [eTwiloTofeoloTo oo | |
IORNX 3 10001 Sory CRY DIVZ DY DX NaN RND INX [NV ZR N
LIORNX 1010001 LXorY

IORNY 11010010 XorY

LIORNY 10010010 LXorY

IOR 11010011 XorY

LIOR 10010011 LXorY

IANDNY 11010100 Xand¥

LIANDNY 10010100 LXandY e gﬁ‘%

IAND 11010101 XandY g“‘”’ ' ‘@ S

LIAND 10010101 LXandY . £

INOR 11010110 nyarfg w ~

LINOR 1001011 ‘“L:&aad - ‘9

IANDNX 1101011 XandY _—

LIANDNX 10010111 GXa dY§

IXNOR 11011110 XX ORY*w

LIXNOR 10011110 L %XNORY

IXOR 11011111 X XOR Y

LIXOR 10011111 LXXORY

ISET 11011000 Z = allones gw,m\
LISET 10011000 L: Z = allones e
INOTX 11011001 z=X \ T § N,
LINOTX 10011001 LZ:=X ) g i K
IPASSY 11011010 z=Y LR e
LIPASSY 10011010 LZ=Y TN

IPASSX 11011011 zZ=X o

LIPASSX 10011011 LZ=X

ICLR 11011100 Z = allzeroes

LICLR 10011100 L: Z = all zeroes

INOTY 11011101 Z=Y

LINOTY 10011101 LZ=Y

Description: Boolean logic instructions.
Comments: Flags are set based on signed operands.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

INTEGER SHIFT AND ROTATE INSTRUCTIONS

MNEMONIC  OPCODE FUNCTION FLAGS AFFECTED
[ P2 P PR PR P P P
LSS 11110000 Logical shift X w/sb "
NA | o oo o] o 0
LLSS 10110000 L Logical shift X w/sb L [wafoJofoJoloJol] m“ [ [ |
ical shi CRY DVZ DY DX N
LS 11110001 Logical shift X
LLS 10110001 L Logical shiftX

Description: Integer shift instructions. The two's complement number in the SC register determines the shift. | ,
IfSC = 0, no shiftis performed. For LSS/LLSS right shifts, all bits of the result shifted out are ored with {] st §gnific

Zeroes are shifted in during right and left shifts.
Comments: Carry bit receives the last bit shifted out of the operand if SC = 0 FIa sqd of a §gn

S 11110010 s \B}@}fe]ololo,o,o,.l.,,,
LAS 10110010: \~ RY DIVZ DY DX NaN RND INX INV UF OV ZR N

gister determines the shift. If SC > 0, then shift left by SC; if SC < 0, then shift right by —SC.

ROTX 1\"(‘1 0011 Rotate X L [wa]olofo

TX 1 : l
LRO 101100 1 L: Rotate X CRY DVZ DY DX Naw"AND

Description: Rotate X by the signed two's complement number in the shift count (SC) register. If SC > 0, rotatexlsniy ?\WQSC 0, fotate r;ﬂ?y — C =

is performed. As bits are shifted out, they are used as shift inputs.

Comments: Carry gets the last bit wrapped from one end of the word to the other. Carry is reget#SC O.i%%:g Loh p— v
=3 % Uy, S5

. 508 B - % 8§
ROTC 11110100 Rotate Y|X ;W”“‘““L«}{ \,«-“L MN/AHW ‘»r'o | 0 I o | 0 l 0 | 0 l . l N ]
LROTC 10110100 L Rotate Y\X i e Y;Z&DW Y DX NaN RND X W UF OV R N

two's gomplement number in the shift count register. Before the rotate operation, Y is in the most
fSC”= 0, no shiftis performed. As bits are shifted out, they are used as shiftinputs. LROTC returns

Comments: Carrygetsthelast bit wrappe fror@onee doft totheother CarryisresetifSC = 0.
% Sainl

o
BITR 11110101 Rotate bitreversed X|X L'lN/A|0|0|010]0|0|0|0|'|'I

CRY DIVZ Oy DX NaN RND INX INV UF OV ZR N

Description: The 32 bitinteger X is bit-reversed and concatenated with a non-bit-reversed X (bit reverse is definedasY <0> — Y < Y <1> =Y < 30>, etc.) Before the rotate
instruction, the non-bit-reversed operand X is in the least significant word position. If SC > 0, rotate left by SC. If SC < 0, rotg}g.agti by — SCH SC = 0, no shiftis performed. As bits
are shifted out, they are used as shift inputs. After rotation, the least significant 32 bits are returned. To generate the by fSe of X et $C { 32

Comments: Carry gets the last bit wrapped from one end of the word to the other. Carry is reset if SC = 0. m awm% %

o % e
ADDSC 11110110 ZSCeX+SC S ‘m‘ L% o
NEGSC 11110111 Z8C— —SC U kv pe [ B@ ToJToJo o[- T ]

Wz ¢#DY =DX NaN RND INX I[NV UF OV ZR N

SCregister (ADDSC) or the SC register is negated (NEGSC).
Is returned. The operation of the CRY flag is affected by mode register bit < 7 >

Description: Integer SC register instructions. The 32-bit two's complement operand X isdded to
Comments: Flags are affected based on signed operations. The new value of the SC regi

(borrow mode) for NEGSC.
UNUSED OPCODES

mnemonic  ORCODE - FuNcTioN FLAGS AFFECTED

7 16 15 14 13 12 V1 o

00011 xxx Not used

00101111 Not used

1x100011 Not used

1tx10110x Not used

1x101110 Not used

1x00xx 0 x Not used

1Tx00xx 11 Not used

10110101 Not used

1011011x Not used

10111 xxx Not used

14 NOTE: Unused opcodes do not affect flags, but data results are undefined. Analog Devices reserves the right to use the opcodes in future products.
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B RESET OPERATION

Use of the asynchronous hardware reset causes the following

events to occur:

® Allflags are cleared

m Allinterrupt enable bits are cleared (prevents interrupt flag
from being set)

® The SC register is set to zero

® The Mode register is set to zero

Therefore after a reset the FMPY and FALU will be configured

with the following operating modes: M@.ﬁ %:'

® [EEE mode . !

® Freeze on interrupt mode dlsabled o W’* { OX: %‘ 1‘%

%
® Parity is disabled \\‘)
rmahznu ye&sjare%et&a&eﬁ

8 Underflows and gers
s u.. o IW /%

M

8 OverflQus

® Rouny{to w““’
= Borrovk m %‘s""’w
® The pa yf

B DATA PATH OPERATION

The FMPY and FALU provide two 36 bit input data ports (X.Y]
and one 36 bit bidirectional data port (T). See the FMPY/FAL

plexer (FALU only}ands
uses either feedback pat
operation which generated tl

Two modes are available for cl&:kl gthé X and Y operands on
the FALU. When R/L1 = 1, XA dnd YA are configured as edge-
triggered registers. Data isloaded on the rising edge of CK1.
R/L1 = O configures XA and YA as latches which are trans-
parent when CK1 = 0. XEN enables XA to be loaded, and YEN
enables YA to be loaded. The operation of the instruction regis-
ter is identicalto that of XA and YA except that either XEN or
YEN enable instructions to be loaded.

XA, YA and the instruction register on the FMPY are configureQ:
as edge-triggered registers. Functionality in this mode is identi-
calto the FALU configured with R/LT = T as described above.

Output data may also pass through a register or a transparent
latch on the FALU and FMPY. When R/L2 = 1, Zis configured
as an edge-triggered register. Data is loaded on the rising edge
of CK2. R/LZ = O configures Z as a latch which is transparent
when CK2 = 1. ZEN enables Z. The enables XEN, YEN and
ZEN are latched internally. See timing diagrams for more
information.

Dynamically changing the state of either R/L1 or R/L2 may
disturb the state of internal registers and is therefore not
recommended.

\

CLOCK ENABLES

WhenR/L1,2 = 1, the clock enables are sampled on the rising
edge of CK1 and CK2. When R/L1,2 = O, the clock€riables act
as asynchronous control inputsA See t@gtmjh"‘gq; grdms.
iy 4
. i
3

o M«\ Lo,
:
\ A
;

‘1 ;oo
DOUBLE PRgnglq'N dPERA{\I
Tranﬁjare,htinp%gt Iat;th (B &ggﬁ to store the most
operand from ports X and
hen the MSWEN clock is HI.

% | m&caht rd fag
‘ h lat s are ap Ispdren
5% o blépretus‘?bn*ﬁiperand transfers to the FMPY/FALU consist
t 0 sfe s. First, the most significant word is latched in XB/YB
v&‘ih MSWEN. The least significant word is then transferred
through ports X and Y, concatenated with the contents of
latches XB and YB, and then clocked in XA and YA with CK1.
Similarly, double precision operand transfers from the Z regis-
ter/latch or T port will use XC to latch the most significant
word. XC is transparent when MSWSEL is high. When MSWSEL
is low, the least significant 36 bits of the re output to the
T port and fed back to the X inpu XSEL is high,

The full 64 b;;{esulf’s int tr?%;
The put myltipexdr then i?e ts h

po Wh n S\‘M%E is t519nlflcant36blts

Y\ \ofﬁagxres F‘ie;L or“'t”and is available at X input
H‘R#tl

%

W

ocgpugto

\ 3 WGLE PRECISION OPERANDS

Single precision operands are clocked directly into registers/
latches XA and YA, latches XB/XC and YB are bypassed. The
single precision result is always output to port T, regardless

of the state of MSWSEL. Note that when a double precision
operand is fed back to the Y input multiplexer (FALU only)
and selected for a single precision instruction, only the least
significant word will be used in the operation.

ey

YF EED K PATH

ggsu?gdata can be fe@ D§ET§ th Y input multiplexer (FALU
The inp&it YSEL §el§ts which data path will be used for
,@perand Note that since the Y feedback path bypasses
eM‘fBgLséer/ latch, instructions which use Y feedback shouid

occur when Z is configured as an edge triggered register.
This is to prevent an unclocked feedback loop.

oy

%,

If the result of a single precision instruction is fed back along the
Y feedback path and used as a double precision operand, the
most significant 32-bits are undefined.

MULTICYCLE INSTRUCTIONS

There are several different possible operation times for the

chip set. An instruction cycle typically is designed around one
instruction type. For example, an instruction cycle could be
designed around the floating point add and subtract time of
25ns. A double precison multiply would then become a two-
cycle instruction. The clock enables, XEN and YEN, can be
used to disable CK1 during the second cycle of the double preci-
sion muitiply. This ensures that the instruction and operands are
valid through the entire two-cycle multiplication operation.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

ECONTROL AND STATUS REGISTER ACCESSED VALUE OUTPUT
REGISTER DESCRIPTION —
The FMPY contains three registers which provide control and RILZ = 0« R/iZ =1
status information. The FALU contains the same three registers - o * g e ;
as the FMPY, but also contains an additional register useful for — "ﬁ 1 p 4
normalization, shift and rotate instructions. Flag Register -~ Neww ‘ éég“

e anﬁnts‘ L+ Contents
ADSP-8110/ADSP-7110 ADSP—8120/ADSP-7120J e % ' old oid
" {1 Contents Contents
Flag Register Flag Regjﬂe:" : %E s
== L L4 ["Mode Register Old Old
Interrupt Enable Register~ Contents Contents
N
¢ o ‘i 3 ) . )
Mode Reggstei Foiy e, ModeRs Shift Count Register New New
Lt i LU I Contents Contents
K"XJ = Shift Count Register g‘ 3

In the flowthrough output.maode (lateh Z afway%trahsparent
CK2 is held static and the status and gonftol regus%rs ﬁét
be updated. Thls a?fects s{veral operauoﬁs”wm

erea da;a h e Shléts r'@tates'ér% A r;ap’be%jwfo denorm

The Flag register holds the state of the device for the most

recent instruction. The Interrupt Enable register determines the
conditions upon which an interrupt will be generated. The Eg&
Mode register allows control of operating modes. In addition, ¢
the FALU contains a Shift Count register which is used fo
Rotate and Shiftinstructions.

Status and control register writes use th,e g(vﬁort‘apd réadg use .
the T port. The value output u&mg a \Vggrme n{gtwc’tiom depencfs

on the particular register bei re‘?gced%nd
The following table describes the ible gut] al

séﬁ(don tca e bu;s in the FMPY are setto logic one. These
bltsqn the‘EALL,Laré set to logic zero.
(R

FLAG REGISTER

22 21 20 19 18 17 16 15 14 13

B3 | B2 { Bl | BO{PT |PY|PX]|dc|dc|CRY ZR | N | PE JINT

MSB LSB

NOTE: dcis "don’t care;” these bits are not used

B3, B2, Parity Error Byte Location flags. When a parity error has mode bit = 0 the carry flag will always indicate a carry

Bl,BO beendetected at any port, one or more of these bits will out of the ALU during integer operations. During shifts
be active high to identify which bytes of the 32 bit word and rotates, the carry flag always contains the last bit
contained the error. B3 signifies the most significant byte to leave the ALU. Floating point arithmetic operations
and BO signifies the least significant byte. usually reset the carry flag {except: min, max, compare,

PT, PY.  Parity Error Port Location flags. When a parity error {odd pass and wrap to denorm).

PX parity is checked) has been detected, one or more of these DIvZ  Divide by zero flag. Definition applies only to the FMPY.
bits will be active high to signal the ports at which the This bit is set for divides when a finite non-zero number is
error has occurred. PT bitidentifies the T bidirectional divided by zero.
port, PY identifies the DY, DX Denormalizedin i i i

, . - . g put flags. During floating point

: Yinput port, and PX identifies the X input port. operations, one or both of these bits will be set if a denor-

CRY Carry flag. Definition applies only to the FALU, don't care malized number was received on either input port. DY
for the FMPY. \When the borrow bitin the mode register signals a denormalized Y input, and DX flags a denor-
= 1, the carry flag will be asserted when there is a carry malized X input. The bits are set without regard to mode
out of the accumulator during integer additions or no register bits < 0,3 >.

carry out during integer subtractions. When the borrow
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FLAG REGISTER [cont'd)

NaN

RND

INX

INV

Not a Number flag. Only valid for floating point opera- UF

tions, this bit indicates that an operand received on one of

the two input ports or the result output was not a num-

ber. In lEEE mode, a signaling NaN input causes both the oV

NaN flag and the Invalid operation flag to be set. A quiet

NaN causes only the NaN flag to be set. In both cases, the

output will be a quiet NaN, and the “value” of the NaN is

always as follows:

IEEE Single NaN: sign = Oor 1
exponent = FF hex
fracnon = 20 0004

Underflow flag. Thisflagis set ifthe resultofa e

egatiye fldg. Thlsbltlssetlfthemostmgntﬁcantbxt
f thie result is set. Note that in IEEE mode, negative
zero will set this flag.

Parity Error flag. If a parity error has been detected at

: register/latches XA or YA, this bit will be set. Parity errors
' will not be detected during flag register writes.

. . Odd parity is checked during every operation except flag
Thegign oLMaN' % metic conventions. For register writes. Parity is also checked during operations on
examples— NaN iplied by +NaN = —NaN. During other chips.

;q;?)rut t operations, the sign of a NaN is the sign of the A parity error will occurrfthem iU the data

' word contain a umber gf o ytaf all
In DEC mode, only reserved operands will set both the 26108 tsgx arit e B
NaN and INV flags. A reserved operand isoutput, and Q '%,A/)
the ““value” of the output will be * — 07" See DEC format 'NT T ruf tﬂhg h' bit interrupt out-
section. o ve condltlons are true,

e rr ptenable bitis set, and the IE bit
Rounded Up output flag. This bit will be set whenevert \
set i tﬁg errupt Enable register.

normalized or wrapped output has been rou ed a

from zero.

Inexact Result flag. Thigpi{*w*”ﬁ}j%
put s not infinitely ffecise. ¢ Si

e flag port is a reflection of bits in the flag register.

Akce st thé’ﬂé‘g register is obtained by using the FREGx instruc-
Y g
ert{: Wp‘f j" i

The seven parity error status flags (bits < 22..16 >} are always
“sticky”” Once set they remain set until written as O, the CLRFLAG
instruction is executed, or the hardware reset is asserted. The parity
error flag [PE) is sticky if mode register bit eight (SP) is set.

IEEE mode, the following cgmmtlo cause an Invalid

Operation flag: Every arithmetic operation updates the flag register {unless the

1) A signaling NaN on either input flag register is frozen). With the exception of the parity bits, each

2)Magnitude subtraction of infinities, update will clear the existing b:ts and set them according to the
i.e. [+INF) + (- INF) current operatlon Once frogen %pe bits will be cleared by the

3) Zero multiplied with infinity CLRFLAG vnstr a ergin th*ghardware reset pin, or writing

4) Zero divided by zero or infinity divided by infinity 2€T0€S ef ,9@9' er %B ‘

5)Square root of a negative number ntheflo U ut mo always transparent),

6) Conversion of a floating point number to an integer 2i h c an t and control registers will not be
format when the operand overfiows the integer pda d is a? Cts ral operations which depend on register
format or is not representatable ata (fe. ates and wrapped to denorm conversion}.

In DEC mode, INV will be active for the following

conditions:

1) Reserved operand on either input
2] Zerolzero

3)Square root of a negative number
4)Case (6) above

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

17



18
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INTERRUPT ENABLE REGISTER

13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRY |DIVZ| dc |DEN|NaN| dc |INX|INV | UF |OV | ZR | N | PE | IE
MsB LSB

NOTE: dcis “don’t care.’ these bits have no effect
| = enable, O = disable

0\ &ﬁ

w flag interrupt enable.
Zero flag interrupt enable.
Negative interrupt enable.
Parity Error interrupt enable.

Master Interrupt enabie. Must be set to a iogic one for an
interrupt to be generated for any of the above conditions.

CRY
enables an interrupt to occur,
Divz
DEN ) i b frupt enable. Allows an
interript K either of the denormalized number flags
NaN  Nota Number flag interrupt enable.
INX Inexact result flag interrupt enable. In IEEE mode,
aliows an interrupt whenever the INX fiag is asserted.
INV Invalid operation flag interrupt enable.
UF Underflow flag interrupt enable. ’ 73
MODE REGISTER é U
13-9 8 7 6 5 % & /231 0
Reserved | SP |BM { Rl [RO | 1O [IU | IP | FF | ID
MsB LSB

1 = enabled, O = disabled

SP

BM

R1, RO

Sticky Parity Flag mode. When SP = 1, the parity error fla
(PE. bit< 1 > of the flag register) is sticky, once set it will
remain set. When sticky, the parity flag can be reset by
asserting the reset pin, executing the CLRFLAG instruc-
tion, or writing a zero to the parity error flag bit. This mode
bit has no effect on bits < 16..22 > of the fiag register.

Borrow mode. Only applies to the FALU, don't care for
FMPY. When BM = 0, “normal” carry mode is used, i.e.
the carry flag is set whenever there is a carry out of the
FALU. When BM = 1, “DEC” carry mode is used, i.e. carry
flag is set if a carry out of the FALU occurs during addition
and if there is no carry (borrow) during subtraction.

Rounding mode. When in DEC mode R1, RO should be set
t0 0,0. When in [EEE mode the rounding operation is
determined by the following chart.

IEEE Overflow mode. When in IEEE mode, (ID=0),10 = |
causes overflows to be returned as wrapped numbers. If
IO = 0, then overflows will be set to either infinity or the
largest finite number, according to section 7.3 of the IEEE
standard 745. Whenthe ID = 1 (DEC mode}, this bit
should be zero.

FF

R1 RO ROUNDING MODE
0 0 Round to nearest
0] 1 Roundto zero

Roundto - infinity

Roundto + infinity

r\l‘a\i

IEEE Underflow mode. Whenin IEEE mode (ID=0}, U = 1
causes underflows to be returned as wrapped numbers. If
IU = O, then underflows will be set to a properly signed
zero and denormalized numbers will be flushed to zero.
Whenthe ID = 1 [DEC mode), this bit should be zero.

Ignore Parity. When IP = O, all 8 parity error fiags (B3, B2,
B1, BO, PT, PY, PX and PE] will not be updated. When
IP = 1, the 8 parity flags can be updated.

Freeze Flags on interrupt mode. When FF is asserted, the
bits in the flag register will “freeze” (i.e. remain in their cur-
rent state) once an interrupt has been generated. The flags
will remain frozen until a CLRFLAG instruction is executed,
the hardware reset pin is asserted, zeroes are written to
the flag register or interrupt enable register, or the FF bit

is cleared.

IfR/L2 = O, the status register flags may only be “frozen”
on the falling edge of CK2. This bit does nothing in
“flowthrough” mode, i.e. output latches always open.
The flag pins reflect the flag register and will be frozen
along with the flag register.
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MODE REGISTER (cont'd) HMIEEE FLOATING POINT FORMAT

iD IEEE/DEC mode. When this bitis asserted, the FMPY and IEEE Standard 754-1985 binary floating point arithmeticsingle
FALU operatein DEC_ (F or G format) mode. When de- and double precision basic formats are support fipating
asserted, IEEE mode is used. point multiplier and ALU. Extended for, ipgorted.

Reserved During mode register write operations, zeros must be The floating point data word is ma pa(ts: sign bit,
written to the reserved bits to retain compatibility with biased exponent and fractfofi:See t 4 fohad };t'ona'
future versions of the floating point chip set. information. {""2 N N

Access to the Mode Register is accomplished through the use of the

S §Q§ \k ! LSB
MREGx instructions. if the IO, IU or ID bits are modified, the follow— - - %, i
N

ing cycle must be extended 3ns. Y b

BN f
SHIFT COUNT REGISTER _v | g 53
The Shift Count registe Double (1 (11) (52)
which IndlC

Where s = sign bit
e = biased exponent

read these sak f = fraction
the FALU contain§this register.
If the shift countegister contains a value greater than zero for a The value of the floating point word i
shift or rotate instruction, a shift/rotate left of SC bits will be per- tables. w’“‘”““ s
forme_d. If the value is Z€ro, no §hiftor rotate will o;curand if the ‘ o~ w ﬁf { ‘}g
value is less than zero a right shift/rotate of — SC will be performed. g’“‘% g \3 s% z‘ i % 3ﬁic
§ Y S clpind
B FIXED POINT FORM ATS Mi’ivﬁ % X&L E;‘?&@;ht (e} Fractlon (f) Interpretation
"‘ ‘*«»
"NTEGER, i, &\\ i‘z {M%" (}ﬂ”} 255 =0msb=1 S
32 bit twos complement fiXed p %’M’ 3% msb=0 Q
MSB ﬁ\ ﬁ LSB 0] 255 0 +INF
1 255 0] —INF
™ b0 | dze | ot ‘f”i" ....... i, iy io on 1-254 f (= 1)3e1.fe287127
0/1 0 =0 DEN
Sign 0 0] . 0 +0
Bit 1 o, [ ™o -0
e e
64 bit twos complement fixed point format. {’\ - 91% § %
g NS\
: O \ § i+ " \_.>DoublePrecision
: ) e
iy | ise | i | i i io \/ /s, =
ign(s) | Exponent(e) | Fraction (f) Interpretation
Least Significant Word
01 2047 =0msb=1 S
ms8 msb=0 Q
, ‘ _ 4 ] . 0 2047 0] +INF
ez | isz | B | o 3¢ | i3z | i3 | 2047 0 —INF
o o1 1-2046 f (= 1)5e1.fe2671023
:Ilgn Most Significant Word o/ 0 ~0 DEN
0] 0] 0] +0
] 0] 0] -0

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

ROUNDING Underflows

The FMPY and FALU support all four IEEE-754 rounding modes. ROUNDING MODE ~UF

The rounding process will take a number and, if necessary, modify < ] 7
itto fit in the destinations format. The destination format can be \ ~
single/double precision floating point or single/double precision Round to nearest d \ +
fixed point. \ - \ ;
Round to Nearest to € r\ \\ {O-\)

This mode will round the infinitely precise result to the nearest . haatl

representable value that its in the destination format. Results th nd\\ inf u/\ - +0
are halfway in between two representable values will be reg

towards the even result {result with LSB = Oisd i o + ,nf”’”ty -0 +E
rounding mode is statistically unblas o

Where E is the smallest normalized number.

down
Round tow§ AW \
This mode 1uhe result to the di5sest representation whose .DEC (VAX) FLOATING POINT
magnitude is lgss & 81 tO the infinitely precise resuit. Round
to zero truncatds ai bits less significant than the destination frac- FORMAT
tions LSB.
The floating point ALU geer’
Round toward Plus Infinity floating point fprmats. /

This mode will round the result to the closest representation, which
is no less than the infinitely precise result. If the prerounded result is
greater than the maximum representable normalized number, th
result is rounded to plus infinity and the overflow flag is s

ating point arithmetic, see the VAX Architecture Hand-
ok from Digital Equipment Corporation.

Round toward Minus Infinity
This mode will round the res

result is less than the minimum refiresentable sult i MmsB LSB

Format s e f
OVERFLOWS AND UNDERFLOWS 23
{WRAPPED MODE DISABLED) (52)

The result of an operation which overflows or underflows when
the wrapped mode is disabled, depends on the sign of the result
and the rounding mode. The tables below illustrate the possible

results.
Ioatmg point word is determined by the following
Overflows
ROUNDING MODE -ov +OV F Format
Round to nearest _INF +INF Sign Exponent Fraction Interpretation
Round to zero -M +M Y 0 0 | 0
0 0 =0 “dirty” zero

Roundto — infinity —INF +M I 0] any R

0/1 1-255 any [—1)5+0.1fs 26" 128
Roundto + infinity -M + INF

Where M is the largest normalized number.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
20  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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DEC [VAX) FLOATING POINT FORMAT (cont'd)

G Format
Sign Exponent Fraction Interpretation
0 0 0] 0
0] 0] =0 ”dirty”zero
1 0 any
or1 1-2047 any {{Q\s-o 1(\-'
kY
The DEC F and G form n%ac on‘?@gg‘abs
arethe sa

Kmf:;q EE and
se theresolution of their

sver, is to the right of the
“Aidden” bit is to the left. Furthermore,

the exponent [jasds of the two standards differ, leading to different

\YYORD ORDER

The VAX uses different word ordering for integer and fleatjng point
numbers. This ordering is NOT supported byt the

MsB LSB

representable nimber ranges. , f #
o H
VAXFfloating: = ... 5 1 % %
Normalized Number Range - 7 K“; g i § ' *“"”“’\,
MS. ST U U A e LSB
Minimum ‘f \ NNAY S
: o oflawy s e f high
IEEE Sing! 2-126 Bt % E‘*’m %Q”M J
ingle - ; T v =
DECF 2 5 Y {A\h i 16 15 14 7 6 0
IEEE Double g ,/j ot
DECG % y ADI F floating:
5@ msB LSB
Another difference is that the DEC formats lack denormalized num-
bers and do not have separate representations for positive and S € f

negative zero. A number with a sign of zero, an exponent of zero,
and a nonzero mantissa is considered to be a “dirty” zero. On
input, “dirty” zeroes are treated exactly the same as the normal zero
(except that “dirty” zeroes cause the denormalized input flag to be
raised), but they are never returned as a result.

DEC reserved operands are similar to IEEE signaling NaNs. When
they are used as an operand, the invalid operation flag is raised
and a reserved operand is returned as the result. Reserved operands
are also output whenever an invalid operation (such as division

by zero) or overflow occurs. DEC specifies that when a reserved
operand is encountered, the destination register should not be
changed. Itis up to the user to ensure that this happens. Under-
flows raise the underflow fiag and return a result of zero.

ROUNDING

DEC format arithmetic always rounds the infinitely precise resuitin
the same way; there is no choice of rounding modes. The infinitely
precise result is rounded to the nearest representable number. If two
representable numbers are equally close to the infinitely precise
result, then the one with the larger magnitude is chosen. This is
thus slightly different from the IEEE round to nearest mode.

31 30 w;awﬂ?fgi
i
AX b4 g tegé\; \ Ei

C , E%‘% LsB
ﬁ/é, "{; ~*i29 ................... I f o
Least Significant Word
MSB
ie3 62 o | i3q i33 132
Most Significant Word

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

VAX G floating: s BSCAN PATH ORDER
In Scan mode, data is transferred serially into the internal registers
f next high s e f hi ;
31 16 15 14 4 3 0
Least Significant Word

MSB Fes = 23 ... L3; = 2o
2 Xz = Xg ... X39 = X5
f low f nextlow (‘\ X XP, = XP,
i —"Rg ... Xa7 = X5 Xoo = Xg ... Xg7 = Xis
63 XPs — XP, XPs — XP,
Xag = Xig ... Xos = X33 Xag = Xpo ... Xos = X33
XP, — XP, XP, — XP,
Xse = Xaa ... Xo3 = X Xse = Xzq ... Xg3 = X3
ADI G floating: XP, = XP, XP; - XP;

Y22 Yo.. Y352 Y, s 3
YP, — YP, » 1
Yoo Yg... Yo7 = Yis 4 & ¥ Ao
?\ 48 Yo Yss = Yy
YP, — YP,
Yoo = Yo ... Yoz = Yy

P @
) \ YP7 - YP3
S e \//? 6 MODE, - MODE, lo— 17

31 0
Least Significant Word

MsB

MODE, MODE, - MODE,

63 62 52 51 32 INTEN, — INTEN, INTEN, — INTEN,
Most Signifi ord INTEN, INTEN,
INTEN,, INTEN;,q
INTEN,, INTEN;;

FLAG, — FLAG;,

FLAG, — FLAGM

SCo — SC,
FLAG, — FLAG;,
LAGs — FLAG,

MODE REGISTER

To implement DEC format arithmetic the following mode register
bits must be set/reset.

FLAG,, — FLAG,;
FLAGg
Bit Value Name - SCANOUT
0 1 IEEE/DEC Format NOTE: Z43 — Z3, ... Z3; = Zyindicates the pattern
3 0 IEEE Underflow mode Zos = Z31 2o 230 232> 2o
4 0 IEEE Overflow mode NQOTE: There is a separate parity bit (total of 8 parity bits) for each
5 0 IEEE Rounding mode byte in registers XA, YA and Z.
6 0 IEEE Rounding mode NOTE: FL/‘\G8 [RND) is out of sequence in the scanpath because
) the RND pin has been chosen to serve dual purpose as the
7 1 Borrow mpdeA (Borrow mpde is SCANOUT pin.
only required if integer arithmetic
will be used)

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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B SPECIFICATIONS [ADSP-7110/ADSP-7120)

Absolute Maximum Ratings

Permanent damage may occur if any one absolute maximum rating is exceeded. Functional operation is
notimplied and device reliability may be impaired by exposure to higher than recommended voltages for

extended periods of time. o,
Parameter Symbol Value @"ts %
Vawe TN
A Y
Supply Voltage (GND = 0) Ve —D.5toy+¥.0 \ Vd;i ,f
Input Voltage (GND = 0) BV} A0. \gc

Output Source Current K ,
Continuous lo mA .
Surge z 100 mAge
Storage T % —-55t0150 °C
Junctio T ra e T 165 °C

ded Meratmg and Test Conditions

Recom

Parameter Symbol

_win~ T\ “% '}?“\\ Q\Jf )

UV avs\ W\ ey
Supply Voltage (GND = 0) e 4. 5\ B\ 0 5.25 Vae
Ambient Temperature P . R 70 °C
i % . o]
Junction Temperature /p«»*””'“ “:3% ﬁ'ﬁ:g Tt \\.,33 125 C
*500 linear feet per minute ambientigi . \ W
DC Characteristics {‘i \
Value
Parameter Symbol Units
Min m \ Max
Supply Current (V. = Max) i:k g E%
ADSP-7110L loc \\ \ LA . MAge
ADSP-7110J &K oo & VoL 2.72 mAG
ADSP-7120K log D i b Vb MAge
ADSP-7120J loo e 221 mAg.
Output Current High loh -04 mA e
Output Current Low l 40D MAge
High impedance Output Current
(Ve = Max, V, = 2.4) lozh 40 UA 4
High Impedance Output Current
(Vee = Max, V, = 0.4) lozi -40 UA4c
Input Current High
(VOC = MaX,Vih = 24) lih 200 UAdC
Input Current Low
(Ve = Max, V;; = 0.4) ) -200 UAge
Output Volitage High
(Vee = Min, Iy, = Max) Von 24 Ve
Output Voltage Low
(Ve = Min, I = Max) Vy 04 Ve
Input Voltage High Vin 20 Ve
Input Voltage Low Vi 0.8 Ve

23
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B SPECIFICATIONS [ADSP-8110/ ADSP-8120)

Absolute Maximum Ratings

Permanent damage may occur if any one absolute maximum rating is exceeded. Functional operation is
not implied and device reliability may be impaired by exposure to higher than recommended voltages for

extended periods of time.

Parameter

Symbol Valye

Supply Voltage (V. = 0)
Input Voltage (V.. = 0)
Output Source Current

Continuous

Surge @
Storage m@tu | .
Junction Temperatdire

S
%

30
100

—-551t0150
165

/\18 % \\};\?\

Vdc

Recomme\fc)led Operating and Test Conditions

3
Parameter Symbol “w\\ ;
BNECAIN
~ [
Supply Voltage (V.. = 0) e M"'}‘ Ve 4 U
Ambient Temperature Mi wﬁ * i ‘
Junction Temperature g: N
Output Termination to —2.0 Vi \ ';3 R; 50 Ohms
*500 linear feet per minute ambient airflow. Eﬂ
DC Characteristics
o
Ve \\
= b
Parameter Symbol ngzg q\\\’%og\ *’iéooc Units
M o]
MF }gaI( - Mi gwf‘alax Min Max
r“’“’%é)
Input Voltage High Vih -417.4-084 | -1.13 | -0.81 -1.07 | -0.735 Vde
Input Voltage Low Vi -195 | -148 | -195 | -148 | -1.95 | -1.45 Ve
Output Voltage High (Terminated) Von -1.02 -0.98 -0.92 Ve
Output Voltage Low (Terminated) Vo -1.63 ~-1.63 -1.60 Ve
Value
Parameter Symbol Units
Min Nom Max
Supply Current (V,, = Min)
ADSP-8110L | mAy
ADSP-8110J &K o . 275 mAg
ADSP-8120K oo - A
- — MAY
ADSP-8120J oo 250 mAy
Input Current High (V, = Max) lin 300 UAGe
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B SWITCHING CHARACTERISTICS
(ADSP-8110/ADSP-8120 and
ADSP-7110/ADSP-7120)

include output delay. This additional delay is only included forthe ADSP 7]

Table I

\ \\\ %{%t 1 |on Tlme OPnax
Units
, ADSP-7110K ADSP-7110J
x;’"} e -8110L ADSP-8110K ADSP-8110J

Single prgcisjon float pomt multiply 40 50 60

Double précision floating point multiply . 59 ~68? 7@

32 x 32 integer multiply 45 55 - 5 E} n ’:}
Single precision floating point divide 200 2 ’gﬁ \

200
Double precision floating point divide 300 LAY \\.,./) ns
Single precision floating point square root 0 \EQ \B) 300 ns
Double precision floating point squ 2 iof ' < ' 0 01\' 600 ns
Single precision pass o 50 60 ns
Double precision pass (A A 50 60 70 ns
}’ 40

Register operations \; 50 60 ns

YN
A

toe |ty | RDSR-7Y20K]. ADSPT120J Units
miin | miin |\ ADSP-8) d0KkrT “ADSP-81200
FALU \—

Operation

All floating point operations ‘o QQ \@ ns
All conversions 25 30 ns
Allinteger operations 12 15 ns
Register operations 25 30 ns

ts YSEL latch mode setup time.
tyn  YSEL latch mode hoid time.

NOTE?: Ifthe IO, IU, or ID bits of the mode register are modified, the following cycle must be extended 6ns to allow these bits to propagate throughout the part.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing. 2
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Specifications for K Grades of Multiplier and J Grades of Multiplier and ALU

(tamax = 1108, tigrmin = 0.5ns)

Value (i\\\ .
Parameter Symbol - nits
NALTS
Setup and Hold Times
Input Register Setup Time te ns
Input Register Hold Time *{‘ tn
TTL versions ns
ECL versions ns
Input L§fc M# te ns
Input Latch th ns
LatchEn tes ns
Latch Enable Hold Time tieh ns
MSWEN/MSWSEL to CK1 Hold Time tegh
MSWEN/MSWSEL Setup Time tms ns
MSWEN/MSWSEL Hold Time tmn ns
XY Register Enable Setup Time t ns
X.Y Register Enable Hold Time wﬂ} L ns
Z Register Enable Setup Ti \\C;j t ns
Z Register Enable HoldiLi i:::’:& ns
Register to Register % .} =]
Register to Register OP Time t opP ns
Register to Register Hold Time tern 0 ns
Register Output Delay Time tod 3+ tigrmin 9+ tigmax ns
Register Interrupt Output Delay Time tirod q 1+ bgmax ns
Register Parity Output Delay Time torod \ tidmax ns
Register Flag Output Delay Time tirod Y3 9+ tigmax ns
Register to Latch
Register to Latch OP Time ty 3+0P ns
Register to Latch Hold Time ton 0 ns
Latch Output Delay Time tiog 3 +tigmin 9+ tigmax ns
Register to Data OP Time ty 3+ Ygmin 6+ OP + tigmax ns
Latch Interrupt Output Delay Time tiod 3 +tigmin 11 +tgmax ns
Register to Interrupt OP Time tig 3+ Ygmin 8+ OP + tigmax ns
Latch Parity Output Delay Time toiod 3+ Yigmin 12+ tigmax ns
Register to Output Parity OP Time to 3+ tiamin 9+ OP +tigmax ns
Latch Flag Output Delay Time tod 3+ tigmin 9 + tigmax ns
Register to Flag OP Time ts 3+ tdmin 6+ OP +tigmax ns

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Parameter Symbol el r{:\\\‘\l Units
AR
Latch to Register
Data to Register OP Time t K
Latch to Register Hold Time Y
Latch to Register OP Tir %i t,
Register Outpyt DElayFime } , t
Regisfer | Y JetayTinte tirod
Registe ity Qutput Qela torod
Registerflay OutputDelay Time tirod
Latch to Latch
Datato Latch OP Time ta
Latch to Latch Hold Time tin .
Latch to Latch OP Time ‘ B ns
Data to Data OP Time \ - ‘ 6+ OP +tgmax ns
Latch Output Delay Time .~ di " 9+ tigmax ns
Latch to Data OP Time gj 4 6+ OP + tigmax ns
Latch Interrupt Output Delay Time tiog 11 +tgmax ns
Datato Interrupt OP Time % tigg 8+ OP + tigmax ns
Latch to Interrupt OP Time tig 8+ OP +tigmax ns
Latch Parity Output Delay Time toiod 12 + tigmax ns
Data to Parity OP Time tap No+OP+ tidmax ns
Latch to Parity OP Time tp [%P * tidmax ns
Latch Flag Output Delay Time tiog t \j tigmanx ns
Datato Flag OP Time tyf b : 6+ OP + tigmax ns
Latch to Flag OP Time ts s 6+ OP + tigmax ns
Clock and Enable Pulse Width
Clock and Latch Pulse Duration .y
High FALU ten &2% ns
High FMPY teh. 100 ns
Low to) 4.0 ns
Enable Pulse Duration
High tenh 4.0 ns
Low teni 40 ns

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing. 2



Floating Point Chip Set

Value ("J
Parameter Symbol i, AN its
Min Nom (@-\ ) N
=) W
MSWSEL Output Delay
Multiplexer Output Delay tmod 3ty + tamax ns
Reset 9
Reset to Status and Cop
Write SetU Tt 16.0 ns
Reset P{ils &
High trsh 4.0 ns
OutputE
Synchronous Output Enable Delay tseno -
Synchronous Output Disable Delay tsdao — S
Output Enable Delay teno V\ ns
E
Output Disable Delay tdao ™ ns
S
Output Enables B2110/B21, 3
Synchronous Output Digdble De j
High State to High Z ' j}tsphz _ 16 ns
Low Stateto High Z . tsolz — 21 ns
Synchronous Output Enable Detay
High Z to High State tspzh — 13 ns
High Zto Low State tspal — 16 ns
Output Disable Delay
High State to High Z tohz — 3 15 ns
Low Stateto High Z toiz — 20 ns
QOutput Enable Delay o N,
High Z to High State toon o - 12 ns
High Zto Low State toz 15 ns
Smode
Smode Setup Time tes _ ns
Smode Hold Time tsn — ns
Sout Output Delay Time tsod _ _ ns

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
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ADSP-8110/ ADSP-8120
ADSP-7110/ ADSP-7120

Specifications for L Grade Multipliers, K Grade ALU (14, = 6nS tigm, = 1n9)

Value
Parameter Symbol . (‘"\ J (lénits

Min Nom . {"IM ‘\;\ )
L

R \ - ‘\
| 54 1A g
Setup and Hold Times R %% i z,;\\ %’;«»} A\
w*“m % ’ ﬁ(ﬁ& %t % @ Ww*:’

Input Register Setup Time s to1 \H \ §;~ ; é‘&j ns
Input Register Hold Time L tféwﬁ‘g {\ \% % 2 j;;x\""‘

TTL versions wwﬁ\f\\ 3 \ \ ( ns

ECL versions ; e R \A ns

Vi o »g;wa 2 \/3

Input Latch Sefy ;frrréem} 3 e "‘”@ » .

nput Ratc - e Un

o Y %,M‘z
Latch Ex Setupilime \ ties
Latch E Hold Time tieh
MSWEN/MSWSEL to CK1 Hold Time togh
MSWEN/MSWSEL Setup Time s
MSWEN/MSWSEL Hold Time ton
XY Register Enable Setup Time teyrs
?(,Y Register Enable Hoid Time ,,‘Lt?‘m\\
ZRegister Enable Setup Time =4/ gy 5"
: . Yy B . e % *

Z Register Enable Hold Time jﬁ; oy %j

= S

Register to Register 2% 12 EWM e
Register to Register OP Time, .+ t, opP ns
Register to Register Hold Time tin 0 ns
Register Output Delay Time tog ‘ 9+ tigmax ns
Register Interrupt Output Delay Time trog S 1+ tgmax ns
Register Parity Output Delay Time torod é ?§+ttdmax ns
Register Flag Output Delay Time trod B Y gman ns

Register to Latch
Register to Latch OP Time t 3+0P ns
Register to Latch Hoid Time tin ns
Latch Output Delay Time tiod 9 +tigmax ns
Register to Data OP Time ty 6+ OP +tigmax ns
Latch Interrupt Output Delay Time tiog 11+ tigman ns
Register to interrupt OP Time tirg 8+ OP + tyymax ns
Latch Parity Output Delay Time toiod 12+ tigmax ns
Register to Output Parity OP Time to 9+ OP + {igmax ns
Latch Flag Output Delay Time tod 9+ tigmax ns
Register to Flag OP Time t 6 + OP + tgmax ns

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

Parameter

Symbol

Min

Latch to Register
Data to Register OP Time
Latch to Register Hold Time
Latch to Register OP Time
Register Output Delay. T+

Latch to Latch
Data to Latch OP Time
Latch to Latch Hold Time
Latch to Latch OP Time
Data to Data OP Time
Latch Qutput Delay Time
Latch to Data OP Time M”M}
Latch Interrupt Output
Data to Interrupt OP Time k i

Latch Parity Output Delay Time

Data to Parity OP Time

Latch to Parity OP Time

Latch Fiag Output Delay Time

Datato Flag OP Time

Latch to Flag OP Time

Latch to interrupt OP Time

Clock and Enable Pulse Width

Clock and Latch Pulse Duration
High FALU
High FMPY
Low
Enable Pulse Duration
High
Low

1 [ oo "
ﬁrﬁne% iﬁ%\%ﬁ“}

4.0
10.0
4.0

4.0
4.0

9+ ttdmax
1+ ttdmax
12+ ttdmax

9+ ttdmax

6+ OP + tigmax

9+ ttdmax
6+ OP + tigmax

1+ ttdmax
8+ OP + tigmax
8+ OP + tigmax
12+ ttdmax
9+ OP +tigmax
+ OP + tigmax
> + ttdma><
6 P +ttdmax
6+ OP + 1, 3max

ns
ns
ns

ns

ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns
ns
ns

ns
ns

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.

Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.




ADSP-8110/ ADSP-8120
ADSP-7110/ ADSP-7120

il
Value gy \[
Parameter Symbol Mqﬂ nits
Min Nom {/Qﬁms )\a
NG
MSWSEL Output Delay @;\y
Multiplexer Output Delay T Y78+ tigmax ns
Reset
Reset to Status and Contrel,Regi
Write Set Up Timé ., 2 ns
J
Resetul niﬁ"‘"" ey Y
. ) ﬁ*\;*}%" K3
High %‘5‘ %& S\ ns
.
Output les B3110/B3120
Synchronous Output Enable Delay _ if‘” \ﬁs
Synchronous Output Disable Delay _ . % 4‘2{} %’ i{’\ . ns
Output Enable Delay o M‘“”"kg \ LY é*gxix ns
Output Disable Delay ¥ \ },r %\*% %ﬁ i ‘; e ns
o 3 @ . éi -
Output Enables B2110/B2] , , f\ v
Synchronous Output Ri§able Deta ﬁ’;:“ : Yo
High State to High Z VA _ 13 ns
Low State to High Z \ \ KM _ 13 ns
Synchronous Output Enablé%@é}lay
High Z to High State topzn — 13 ns
High Zto Low State tspzi — 13 ns
Output Disable Delay T B
High State to High Z tohe _ i»Mi) 5 N 12 ns
Low State to High Z t fm" % Y AN 12 ns
P4 — i ;)
P P N Y \‘ §% LU B e Poy
Output Enable Delay ’ % b N LR
High Z to High State thzh ) j | PPN Nt 12 ns
High Z to Low State to 4 LI 12 ns
Smode
Smode Setup Time tes _ ns
Smode Hold Time ten _ ns
Sout Output Delay Time tsod _ _ ns

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.




32

Floating Point Chip Set

REGISTER TO REGISTER

(RIL1 = RL2 = 1)

XYl

CKi1

FLAGS'

NOTE 1: FLAGS EXCEPT INT

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.




ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

REGISTER TO LATCH (R/L1 = 1,R/L2 = 0)

X, Y1

_ ) ,

INT Y AR ‘ %VALID
C\?\é * M

TP gw )3 4( VALID

tp |
tflod
FLAGS? e N ‘X VALID
1 & = T
NOTE 2: FLAGS EXCEPTINT f’ \x ?y&
P B Y ‘E
, -

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

LATCH TO REGISTER? (RIL1 = 0,R/L2 = 1)

FLAGS* P B NN VALID
NOTE 3. THIS MODE IS ONLY AVAILABLE ON THE FALU i II\%& W% ‘E éf'}M ;
NOTE 4 FLAGS EXCEPTINT L I i P
P OEY N Ly

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



ADSP-8110/ADSP-8120
ADSP-7110/ ADSP-7120

LATCH TO LATCHs (R/IL1 = O,RIL2 = 0) (/) N

X, Y1 J(

5 -

T

\Qr""\\‘\_)"”“ ‘ ;(VALID

TP
tap
ti
t‘m,& 1
FLAGS® e Py k VALID
tar TSN RN
c N T p o et

NOTE 5: THIS MODE IS ONLY AVAILABLE ON THE FALU ! A SN Y
NOTE 6: FLAGS EXCEPTINT \ } yﬁtﬂw&ﬁwﬁ

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



Floating Point Chip Set

REGISTER ENABLES?

e
%
4

LATCH ENABLES (RIL1 = 0)
SN

%

CK1 i #w%
()
- “”“;,IZE\\ e\ NI
\ oy e
%

(oSt
T

4

et
e
g

—
>+

CK2

«— ‘leh

ZEN

NOTE 7. XEN, YEN, AND ZEN ARE LATCHED INTERNALLY ON THE RISING EDGE OF CK1, CK2 RESPECTIVELY

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
36  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

ot |

YSEL J
(R/L1:O,R/L2:1)"‘°"\ ) O e Tabla 1

)

p =2

XSEL, YSEL

CK1

XSEL

CLOCK

CK1, CK2

XEN, YEN,
ZEN

MSWEN,
MSWSEL

CKi1

NOTE 8: REFERENCE PAGE 15 FOR ADDITIONAL INFORMATION ON YSEL DATA PATH OPERATION

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

INPUT LATCHES

XY, T

MSWEN,
MSWS

T,TP JLSW
f'wk ”&sﬁww}l ZE E% % %»s g
e ™ -
RESET P e i\’z\l\”"’g ; !E( L2=0)
e

RESET

RESET

CK2

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.

Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.




ADSP-8110/ADSP-8120
ADSP-7110/ ADSP-7120

SYNCHRONOUS OUTPUT ENABLES ADSP-8110/ADSP-81

ADSP-8110/ADSP-812 ‘
/97{-1\ N
T, TP, VAN

S \
T
F’LAés9 e v i’\'mfllb i VALID

REEZhe
SYNCHRO& U NABLES ADSP-7110/ADSP-7120
FSOEN,

TSOEN -
trs—b*—trh ‘ rs \\t{h

g &
CK2 N Y N\
E} | g \ o]
;LTGS’ MPEDANCE
t -\
fe—— ‘spzl—

NOTE 9: THE ROUNDED UP FLAG (RND) IS NOT AFFECTED BY THE OUTPUT ENABLES

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

OUTPUT ENABLES ADSP-7110/ADSP-712

FOEN,TOEN —____/

Sy S Ny

“t“’ N

NOTE 10: THE ROUNDED UP FLAG (RND) IS NOT AFFECTED BY THE OUTPUT ENABLES P N ‘&, 3

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
40  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.



ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

NOTE 1: OPTIONAL CAN BE LEFTAS ANO CONNECT
NCOTE 2: NO CONNECT ON FMPY
NOTE 3: MUST BE TIED HIGH ON FMPY

BPINOUTS
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16, 17
S | GND2 | VeC2 | VeCt | T2 | T4 | TPO | T8 | GND2 | VCC1 | VCC2 | TM4 | GNDI | TP \R\chc/ vee
|
R (6Nt | Xt | SN [TOBN | T | 15 | T [ ™ | T | T3 | TI6 "S\m( T\Z\ TP2 \/ﬁ} T
\\\ R NN
Q | X5 | X3 | X0 |TSOEN| O | T3 [ T F/z\ T \TR\ 90T T T4 | T26 | T8 | GND2
TR
P | X | M \\B\ \/ T9 | T | TP
N | X8 |40 ™| N | Na
{ >, | DSP-7110/ADSP-7120
M | xio \xn(« x4 | TTL FLOATING POINT VCC1_ | GND2 | P
) MULTIPLIER AND ALU =
L[ x| x2 | xm 169 PIN PGA PINOUT m r\\v\c\ OV | vec
ﬁ’:’i’% f’“’v %.«M‘/
K | @ | x5 | x5 “xf’\ ai ‘%k wi’“‘* 0| W
SOuT/
Jo|oveer | xir | xie 4\3 S L | | OEN
ey gs ) —_—
Ho|me | x| xe " 3% (\E\f TTOM N | N | UF
’\‘f VIEW _
G | X | x| X5 %1 5 | FOBN | I
-
YSEL
F | x3 | x4 | xa1 6 | FAW | VCC2
. ONLY?
N
E | X6 | X9 | ¥ E> RESET | M | B
D | %8 | X0 | XsEL | veo' f\ \%g ] ~ [SMODE | 1| GNDY
C |GNDt | IEN (MSWSEL| XEN | Y1 | Y3 | W7 vw\ } , v17 YO | Y | ves | Y | w0 | R
]
R
B | XP3 | CKI |MSWEN | RLC | Y2 | YS | Y8 | YO | Y3 | ¥4 | VI8 | VIe | YP2 | Y4 | Y28 | YP3 | SCK
A | Rz | ok | TN | YO | YA | Y6 | YPO | VCGD | VIt | YIS | V6 | Y0 | Y2 | Y5 | YO | ¥Y® | ¥3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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Floating Point Chip Set

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 77

~<"\\{ /
VEE | Voo | veer | T2 | te | teo | v | wveer | wveer | wvecz | Tie | weE | T | T /Q\cg Vee2
VEE | Xt | SN | TOBN | T om | owm | M| om0 | m3 ?"\ 18y | fat b\(z 125 )vss ™
- N 3 B
- ') \ mjn’\a)
5 | x3 | xo [TSoN| T | T | T r"'{? \/N‘ 5 \j A 0 T | T | T8 | vee
Tl ox | ox Y ™| | ™
X8 )@f“"iﬁ\i \ e\ | INT | NaN
S \_——ADSP-8110/ADSP-8120
0 m\ Yg’g’/ \ ECL FLOATING POINT o L | "
4
il MULTIPLIER AND ALU -
X o| ox2 | xi3 169 PIN PGA PINOUT TN, ?@\\[’f'}{\&,ﬂcz
XP1 | X6 | XI5 | T o | w
SouT/
veer | x17 | xis mo| D | e
X9 | x20 | x22 FSOEN | N UF
X21 Xp2 X25 15 FOEN 1}
YSEL
23 | x4 | x 6 | FALU | vee
r ONLY?
X% | X9 | Y b RESET | 14 13
r,\ \ Y 3
X8 | X0 | XL | vecr (”’m\\ & ~ _B SMODE | 11 | vEe
LY SOA
VEE | ZEN |MSwseL| XN | vi | w3 | vr | vio | Va2 7oy v v | v | on 2
',.-sﬂ"'
XP3 . CKI I MSWEN | RILP | Y2 | Ys | v | vo | vz | v | vis | vie | v | va | v | ves | sex
M2 | cke | YEN | Yo | va | Y6 | Yo | veet | vt | vis | V6 | vao | vz | v | vy | ve | vy
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

NOTE 1: OPTIONAL CAN BE LEFT AS ANO CONNECT
NOTE 2. NO CONNECT ON FMPY
NOTE 3: MUST BE TIED HIGH ON FMPY

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.




ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

B PACKAGING DRAWING AND DIMENSIONS
DIMENSIONS SHOWN IN INCHES AND (MM).

OIN
| \})\5‘\3 |

=
=
7
=)

1.75Q (43.18)
1.55Q(38.10)

|

.56 + 02
(14.22 £ 51)

Y
120 (3.05)

l

240 (6.10) — . L ™
1 o A

180 (4.57)

050

018pia (18.80) (1.27)

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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B PACKAGING DRAWING AND DIMENSIONS
DIMENSIONS SHOWN IN INCHES AND (MM).

‘_.' .100 (2.54)

1.600 (40.64)
(P = 100X 16)

BOTTOM

VIEW

: .
>moum\@:§/=-xr-zz-uo:o

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
44  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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MARKED ON TOP 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17
B ORDERING INFORMATION M\ﬁ\? f&\
by L Temp
Order Number P@ t}, ; \/X Temperature Range
ADSP-8110JG 169 Pinw"h'r{’ 0-70°
ADSP-8110KG 169 Pin PM-Grid-Array 0-70°
ADSP-8110LG 169 Pin Pin-Grid-Array 0-70°
ADSP-8120JG 169 Pin Pin-Grid-Array 0-70°
ADSP-8120KG 169 Pin Pin-Grid-Array 0-70°
ADSP-7110JG 169 Pin Pin-Grid-Array 0-70°
ADSP-7110KG 169 Pin Pin-Grid-Array 0-70°
ADSP-7110LG 169 Pin Pin-Grid-Array 0-70°
ADSP-7120JG 169 Pin Pin-Grid-Array 0-70°
ADSP-7120KG 169 Pin Pin-Grid-Array 0-70°
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