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

Floating Point Chip Set

B FEATURES

= Complete floating 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-bitfloating point
64-bitinteger (fixed point)
32-bitinteger (fixed point)
® Flowthrough architecture
20 MFLOPS double precision multipl (.

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

® Output latches config
(FMPY)

® Synchronous or asynchrongusiputps
status flags and output port

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

blee@btion for

. EDESCRIPTION

The ADSP-8110/ ADSP-7110 (FMPY| floating point multiplier
and ADSP-8120/ADSP-7120 (FALU) floating 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 normally
associated with floating point processors can be eliminated.
This architecture allows higher performance than can be
attained with heavily pipelined floating 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 DEC F 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 IEEE rounding modes are supported.
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iRt cRip s as a large repertoire of 32-and
:wgn' ns. A 64-bit integer ALU and barrel shifter
fgh 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

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
all 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
INPUTS X0-31, XP0-3,
YO-31, YPO-3 72
BIDIRECTIONAL T0-31, TPO-3 36
CONTROL
INSTRUCTIONS 107
FLAGS INT, PE, N,
ZR, OV, UF, INX,
INV, NaN, DEN,
DIVZ (FMPY
MODE SELECT

SELECT ...
CLOCKENABLES 3
OUTPU 2
TSOEN, FSOEN 2
CLOCKS CK1,CK2,
MSWSEL, MSWEN 4
SCAN PATH
INPUT SMODE, SCK, SIN 3
OUTPUT SOUT/RND 1

POWER (ADSP-8110/ADSP-8120)

SQUT/RND

DEN
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LOGIC GROUND VCCT ] q % -
OUTPUT GROUND VCC2 S 4 RY, (FALLH, .
—52V VEE o™y { g ~ \ fw 1@
POWER (ADSP7110/ADSP71200~"" } {7, | kf 3 k\,@}i
LOGIC + 50V § . ¥CCI . \\ - A
OUTPUT +50V Y ceay =" 5 R/LI
LOGIC GND % GND1 %M ‘ 4
OUTPUTGND y GND2 5
TOTAL 169 R/L2
B SIGNAL DESCRIPTION - Y
DATA ESE§Y
X0-X31 32-bit X input port m
XPO-3 Byte parity bits corresponding to the X input port ‘ ' -
YO-Y3I1 32-bit Y input port X *
YPO-3 Byte parity bits corresponding to the Y input port
TO-31 32-bit T bidirectional port YSEL
TPO-3 Byte parity bits corresponding to the T bidirec-
tional port
CONTROL XEN
10-7 8-bit instruction port. Determines the instruction YEN
executed by the floating point chip set.
INT Interrupt flag; asserted if the appropriate bits are ZEN
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 atports X, Y, or T.
N Negative flag; asserted whenever a computation

produces a result which has its most significant
bit set.

newddta dn the
: the&cﬁngolgx
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Zero flag; asserted whenever a compufatipn
produces a result equal to ¥ Sl i
Overflow flag; this

operatnonzw#a{gert @

alizgéd numberin t

ﬁcomputatuon is not infinitely precise.
Invalid operation flag; asserted whenever an oper-
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 preqSeé ¥esult is less than
the magnitude of the K. inscan!l/O
mode sc ' T/RNL pinis
t aff tem A

orj‘naﬁzed flag.agse ;gﬁwh Jever"one of the
ip % dsfs aj ngrmal'?ed number.

BlVlde Zerof fl asserted when a finite non-zero
n@m&er is divided by zero.

w

i

%

wiCarry flag; asserted during integer arithmetic

operations whenever there is a carry out of the
most significant resuit 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 Zregister as a transparent latch when low and
ontrol and status registers to load
lling edge of CK2. Configures
tus registers as positive edge
when high.
dwareﬁim Mhronously resets the

%w ptmask, flag and SC registers when
agse ed 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 enabie 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.
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ADSP-8110/ADSP-8120
ADSP-7110/ ADSP-7120

ESIGNAL DESCRIPTION (contq)

OUTPUT ENABLES SCAN PATH
{ADSP-8110/ADSP-8120) SMODE
TOEN Active low output enable for the T output port.
FOEN Active low output enable for the flag port.
TSOEN Synchronous active low output enable for the
T port.
FSOEN Synchronous active low output enable for the
flag port.
OUTPUT ENABLES &
(ADSP-7110/ADSP-7120) can path output when SMODE is asserted
TOEN Active low output e otherwise rounded up flag (see flag description}.

T output po

FOEN i {ADSP-8110/ADSP-8120)
VCCI Most positive supply voltage to internal logic
TSOEN circuitry. Usually ground.
. VCC2 Most positive supply voltage to output circuitry.
FSOEN ctive low output enable for the Usually ground. 6;"““\
e-state flag port. VEE Most negatlve supply 1

CLOCKS POWER
CKl1 Input clock for the X and Y ports and the instruction (ADSP-7110/ ADSP- 7l20) g} ‘

port. In the register mode, data is clocked on the VCCI - ‘Pos;tlvé s ply vol 1) rn i Circuitry.

rising edge of the clock. In the latch mode, the 2, f 1& osftév su@ly oltage t out ut circuitry.

latches are transparent when the clock is low. B E”‘% Di X‘*}i g’; Neg tivénsy ltage to internal logic circuitry.
CK2 Output clock for computatlon results, flags..and ﬁiw G ED%%\; zNanpve supp!y voltage to output circuitry.

YN e
AU

MSWSEL

T port and opensla ch§<C €N high. For single
precision operationsthe 32-bit result in register

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

latch on X and Y ports. Latches are transparent P
when high. WM»«? g \'*\%
e 2 & )
«*WM %“k % iﬁw&gﬁ \

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

EBLOCK DIAGRAM [ADSP-8110/ADSP-8120, ADSP-7110/ ADSP-7120)
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SCAN PATH
I < / : > soury
32 B RND
R/L2 ZEN 7 rrEN M””Mﬁ\ A b
cK2 SCAN PATH i - (F ‘ | R/L2
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‘ 4 o
Af' /V
MUX — lMSWSEL
PARITY
TOEN[__ > 32} GEN. |
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o 32
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CcK2 f
- CONTROL AND DATA PATH IN FALU ONLY o
FLAGS T TP

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

HINSTRUCTION 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

DEN Indicates a denormalized n

The instruction operation codes of the FMPY and FALU were oIvZ Divide by 0

encoded to allow the same 8-bit instruction stream (10-7] to be
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/D

where the samelnstructlo C de r rége L4 N O Inexact
i o Long integer-64 bits

Largest magnitude normalized number
Negative

User determined binary number

Not applicable

Not a number

Indicates a normalized number

Overflow .
r{é?/?;\g?)era d h

Invalid

An overflow-edndition will return infinity {or DEC reserved
operand] if the wrapped overflow mode is reset. An overflow
condition will return a wrapped number if the wrapped
overflow mode is set, independent of the wrapped under-
flow mode.

Quiet NaN

If the wrapped underflow mode is reset, both the FMPY and
FALU treat denorma[ized inputs as exact zero. If the wrapped g\

Indicates a wrapped number
Zero

Square root

Divide

Multiply

Indicates status flags are affected
Concatenation

Absolute value

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

x::ﬁ?f/:k

&\x

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

EINSTRUCTION SET DESCRIPTION

FLOATING POINT ARITHMETIC INSTRUCTIONS -
OPCODE
MNEMONIC  PFEDRE. | FUNCTION FLAGS AFFECTED ‘/,.._\K\/
L ey S|
R RS B e R = N VA W
' CRY DIVZ D aN { R X\ IN F\OVe=ZR N
Description: Floating Point Division.
Comments: in the tables below, the first entry represents the flag that is set, the second repregerfts the turled fesu
IEEE-WRAPPED UNDERFLOW M DEC MODE
X OPERAND \ RAND

Y 0 DEN NOBM © NFy YW Va3 [y 0 NORM R
o| o | mvNaN@ | DivZINF Divzumt 41 4 INF R YaN& _J[MUnan | o | 0 INV/R DIVZ/R INV/R
P | oen ZR0 | er RNy YNSeZF Y Lawey [} Neflio [ invNane | B OV/R
R OPILT > R |NomM | zRio NORM INV/R
A Inorm | T z INXZR/0 NERM... INF NaN/Q | INV.NaNQ | A YR ZR/0
N ' : N
D @ > \ (ﬂ‘\ \) P p| R INV/R INV/R INV/R

INF | \zrg~"| \zBh ZR/0 INV.NaN/Q | NaN/Q | INV.NaN/Q

Q NeN/p NaN/Q NaN/Q NaN/Q NaN/Q [ INV,NaN/Q _

s | nvNan/@ | INV,NaN/Q | INv,NaN/@ [ INvNan/@Q | INV,NaN/Q | INV NaN/Q ‘

IEEE-WRAPPED UNDERFLOW MODE DISABLED ’ &
X OPERAND D

Y 0 DEN NORM INF Q 8\ , '
o | 0 | INVNaN/Q | INVNaN/Q | DIVZ/INF IN WN;& INY, NgN7ag
P
P | DEN | INV.NaN/Q [ INV.NaN/Q | DIVZ/INF ‘yN\‘\Nam
R OV/[WRGQW
R |NoRM | ZRiO ZR/0 ﬁg AM ,,»»a ! v,
D M Z P‘}

INF ZRI0 R | 2Riog NaN/Q | INV.NaN/Q

Q NaN/Q NaN/Q Y | Na\g/oww,’harwo NaN/Q | INV.NaN/Q

s | INV,NaN/@ | INV,NaN/QY] WV, NARTQ | INV,NaN/Q | INV,NaN/Q | INV,NaN/Q
SQRTX 00000010 v X iN/Alolol [0]0[ l I
DSQRTX 00000011 DPVX

CRY DIVZ DY >< 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 entr@s ts the ag the second represents the result
returnedto Z.
IEEE-WRAPPED UNDERFLOW MODE IEEE-WRAPPED UNDERFLOWMO DE DISA DLED D MO

XOPERAND | ZRESULT XOPERAND | ZRESULT 'XQ%RAND ZRESULT
S INV, NaN/Q S INV, NaN/Q 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.
6 Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

FLOATING POINT ARITHMETIC INSTRUCTIONS (cont’d)

MNEmonic  OPCODE FUNCTION FLAGS AFFECTED , Q\f /

I s Is la 1a b2 1y Lo o VO3] N
LALAINTA - [0

DWNXy IRV NUFS oV zR N
ER\F

MULTWX 00000100 WRAPPED XY
DMULTWX 00000101 DP: WRAPPED XY
MULTWY 00000110 X« WRAPPED Y
DMULTWY 00000111 DP: X « WRAPPED Y

The denormalized number flag wil t §the
If the result is too small to retur§ as pe
Inthe tables bgler®” i remn

IEEE-WRAPPED R T?\ “WRAPPED UNDERFLOW MODE DISABLED
Y
UNWRAPPED\ \’zgesuu UNWRAPPED

OPERAND operanp | ZRESULT
0 ZRI0 ) ZRI0
DEN INX, ZR/0 DEN ZRI0
NORM u'i?vsgp NORM z';(,)LTxo
2R, UF/0r INF INF
INF INF a M a \J
Q NaN/Q

S INV, NaN/Q
NOTE?: Double underflow-the res! ’
is too small to return a wrapped res|

\ I S N N N N N N

MULT 00001000
DMULT 00001001 D
CRY DIVZ DY DX NaN RND INX INV UF ov ZR N
MULTAY 00001010 IY\ a
DMULTAY 00001011 DP: X« Y|
MULTAX 0000t100 |X| Y “w'\
DMULTAX 00001101 DP: XY P .
MULTA 00001110 (XY e § ? %"\
DMULTA 00001111 DP:XeY| Iw“\\ W«@ ‘& 5 H -\,.E»
é -
Description: Floating point muttiplication. [|X] , | Y|] represents the absolute value ) the bs@x b&}e offhe ré§ult i‘wf»
Comments: In the tables below, the first entry represents the flag that is set, the secolyd represé’ returnigdtesutts|n ro na.i) +TNF mode, positive underflows return the smallest
positive normalized number. Inroundto — INF mode, negative underflows return the ggnallg agnitddd negat hzed number.
IEEE-WRAPPED UNDERFLOW MODE ’ DEC MODE
X OPERAND X OPERAND

Y 0 DEN NORM INF a s v ) NORM R

0 ZR/0 ZR/0 ZR/0 INV, NaN/Q NaN/Q INV, NaN/Q 0 ZR/0 ZR/0 INV/R
[o] [o]
2 DEN ZR/0 INX, ZR/0 INX, ZR/0 INF NaN/Q INV, NaN/Q E OV/R
R OV/[WRP.INF, M] R | NORM ZR/0 NORM INV/R
N | NORM ZRI0 INX, ZR/O NORM INF NaN/Q INV, NaN/Q A ZR, UF/0
D UF/WRP D 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 INV, NaN/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.
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Floating Point Chip Set

FLOATING POINT ARITHMETIC INSTRUCTIONS (cont’d)

mNEmMoNic  OPCODE FUNCTION FLAGS AFFECTED
llgls lg 13 12 14 Ig
IEEE-WRAPPED UNDERFLOW MODE DISABLED
X OPERAND
Y 0 DEN NORM INF Q s
ol o ZRI0 ZR/I0 ZRI0 INV.NaN/Q | NaN/Q INAaN
P
P | oen ZRIO ZRI0 ZR/I0 INV, NaN/Q NaN!c;w" N\N/Q
R OV/IWRP INF, M]
N | NoRM | zRiO ZRI0 NORM IN NV Na o\
D 2R UEO e,
INF_ | INV,NaN/Q | INV,NaN/Q L==""TNE} } [\ INF} \Na\l‘?@  NaN/Q
Q NaN/Q [y ‘%i WNanQy [\ Naia [ INviNaN/Q
s | Ny |NM/O} \lNM INV_Nas T INV,NanN/Q | INV, NaN/Q
% 1
LY = RN W
MAC 00 140 Nty Xe v FMPY
DMAC 08100 1% DPXeY X+Y [wa] o | [ -] ] l | [ b1 -] |
MACS 0%.8%1 0100 XoY X =Y CRY DVZ DY DX NaN RND INX Uk v zZm N
DMACS 00010101 DPXeY,X-Y FALU
SMAC 00010110
DSMAC 00010111

Description: Floating point multiply/accumulate instruction. Multiplication is performed by the FMP ¥ fjigjt X
; LU input muitiplexer is configured in

. See the ADD and MULT instructions for

XYY - X [ o TwaT - '/]',\B N3 A
DP: X+Y, Y = X CRY DIVZ fn INX l% R N
[eas rs bt i he FALU.
' st

"“feedback mode!’ In feedback mode, the FMPY output is fed back as the FALU X
details regarding the flags and operation result. f"“""*‘*

DMN 0010010 4—THE N’Al |*|'l°l°|'1‘|°l‘l’|
MAX 001001 1 CRY DIVZ DY DX NaN RND INX INV UF ov ZR N

DMAX 00100111

Description: These floating point instructio re&m the smaller of the two operands X and Y (MIN/DMIN) or larger (MAX,DMAX).

Comments: The carry flag is reset if X is returned, otherwise it is set. X is 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 result is not-a-number.

In IEEE wrapped underflow mode, a denormallized result is wrapped and the underflow flag is set. If either operand is a NaN, the carry flag is unspecified.

N
ABSX 00101000 IX]| l IN/Al *"'MT [Ohl\lllolll
E’E(B;X 88 : 2 1 g?; DP: li(‘x CRY DI\{Z’* Lﬂm\ NaN RND MNXY NV UF OV ZR N
DNEGX 00101011 DP-X
PASSX 00101100 X L ‘ﬁ bt
DPASSX 00101101 DPX ,,,«mfg >

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

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

PAZSX¥eturns X through the FALU. If X is denormalized and the wrapped underflow

DADD 00110001 oPxay I I R N N N N B B B
SUB 00110010 N CRY DIvZ DY DX NaN RND INX INV UF oV ZR N
DsSuB 00110011 DP: X - Y
SUBX 00110100 Y -X
DSUBX 00110101 DP:Y - X
ADDA 00111000 \X|+|Y\
DADDA 00111001 DP:\X|+|Y|
SUBA 00111010 ]X\ —|Y|
DSUBA 00t1t11011 DP: [X] = |Y|
. SUBXA 00111100 Yl = |X]
DSUBXA 00111101 DP: |Y| = |X]

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

Comments: When the sum of two operands with opposite signs (or the difference of two operands with like signs) is exactly zero, the resultis + 0 for all rounding modes except — INF,
inwhich case the resultis — 0. Note that (+0) + (+0) = (+0) — (-0) = +0and(-0) + (-0) = (-0) — (+0) = —Ofor all rounding modes.

Inthe tables below, the first entry represents the ftag that is set, the second represents the result returned to Z.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



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

FLOATING POINT ARITHMETIC INSTRUCTIONS (cont’d)

OPCODE
MNEMONIC  FEDRE, L FUNCTION FLAGS AFFECTED —
IEEE-WRAPPED UNDERFLOW MODE 5 f’
X OPERAND X OPERAND Y i
Y 0 DEN NORM INF Q s \ A 0y Y pormn] L R
ol o ZR/I0 UFIWRP NORM INF NaN/Q_ | INVNaN@ | ¢80l “ZRIOY, ww\No‘ﬁigM 1.5 INVR
e UEwap | OVIWRPINF V] P N ‘\w#}
R | DEN | uUFwrP NORM NORM INF NaN/Qe=4| v, Nania OF?n ) R NORM INV/R
A UF/WRP b : EZ Al ~ ZR, UF/O
D OV/[WRP, INF] | OV/[WRP, INF, M] % L ?i% % ~R" | INV/R INV/R INV/R
NORM | NORM NORM NORM mE \ ' Nal/Qdo
UFIWRP u%f A 3 v
‘ INF \ Ly
INF INF fm m\s w;w }é INV. NaN/Q NOTE": (+INF)+(<INF) » NaN (+INF)+(+INF) > +INF
Q o Nawa/ K Tawery | .eNlQ NaN/Q | INV.NaN/Q (+INF)=(+INF) > NaN  (~INF)+(=INF) = —INF
s (~INF)=(=INF) = NaN  (+INF)—(—INF) > +INF
s \INREY/Q | [UNVNeyQ | LNV NaNTG | INV,NaN/Q_ | INV,NaN/Q | INV,NaN/Q (LINF)+(+INF) » NaN _ (—INF)—(+INF)  ~INF
[ ‘}{5 fn
|EEE- WRAPPED UNDERFLOW MODE DISABLED
X OPERAND
Y 0 DEN NORM INF Q s
ol o ZR/0 ZR/0 NORM INF NaN/Q INV, NaN/Q
P | oen ZRI0 ZR/0 NORM INF NaN/Q | INV,Nal/G
R OV/[WRP, INF, M] !
R | NORM |  NORM NORM NORM INF Na NV, N3NQ
D ZR, UF/0 ‘ % e b
P T P 9 B
INF INF INF INF_ | £ INEL [\ Na n&‘@%ﬁé&
V@f‘Na Y
Q NaN/Q NaN/Q ‘“*%{Nagm' ~.§ Nena Tt iNalia SNV NaN
s | I Nan/Q | INENan/Qe” INy, NaNe-* Ny NarTQ.4 INvRan/Q | INv.NaN/Q
A W W W = W
% ‘wm\ﬂw"“
= FLOATING POINT SUPPORT INSTRUCTIONS
MNEMONIC O CODE FUNCTION FLAGS AFFECTED
brds Is e s 1z Iy lo
PASSXM 00010000 X ; "
DPASSXM 00010001 DP:X IN/A[OIOJ”’Q‘TQ g hoJofofol] [ - |
' CRY DIVZ«, DY T\T UF OV ZR N
Description: The X input s returned unmodified through the FMPY. i
Comments: The zero and negative flags are set as if the result is a signed integer. Th&ref‘r"fammg S are reg‘e{. )
SCALE 00100000 EXPONENT X + Y \ ﬂ il " .
Do il oo [oTo[o To T~ T-To 1]
DSCALE 00100001 DP EXPONENTX + Y B S A Ty N VAV YA

Description: The integer input Y is added to the exponent of X. The sign and mantissa o

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/A | 0 ] 0 ] 0 | l 0 | 0 I * | I 0 I B |

DMERGE 00100011 DP: SIGN X|EXPONENT Y|MANTISSA X CRY DVZ DY DX NaN BND INX NV 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 s set. If a denormalized number or zero results, the underflow flag is set. Use PASSX/DPASSX to check result type.

NORMX 00101110 NORMALIZE X [ 0 IN/A I 0 l 0 l 0 I 0 I 0 | 0 l 0 I 0 I . I 0 I
CRY Dlvz DY DX NaN RBND 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 placed inthe 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)

MNEMONiC  OPCODE FUNCTION FLAGS AFFECTED ;

I lg ls s 13 12 14 Io w*:!
S 8911811) ey B ) B L % 4T

Y RY DIVZ DY DX  NaN D | ZR N
CMPRA 0o0t1t11110 IX], Y] C @ gr BN N‘( igy:; A, \Q\ (
DCMPRA 00111111 DPIX] Y] (O A “g,% e AU
s LI | 3
Description: Floating point compare. |X| , | Y] represents the absolute value of X, YThefolIowmgvalqesW{l bé returhsgtpth&reséltb on er}elatnga m;}j'nntudeofoperands
XandY. : e
4 L .

Ggswned and the ZR flag is set but the N flag is reset.

Comments: Exactly one of CRY, N, ZR or NaN will be set by compare. For examp{e’ﬂ')? ?‘r unq tégnm%s mmtyfﬁ‘qde
If a compare is performed on a signaling NaN, the INV flag will be set. w‘“‘” \ K
§

%‘ ’5 ; % %
i 3 g o Ea}\g INI-}%anc% O the following states occur:

Input : " *3 Input
AT Fla Output
X >Y s X Y 9 P
, +0 +0 ZR 0
x<Y & X )
x=y Y| %7/} o (SQinJoundto - INF mode) +INF +INF ZR °
[XY]NaN aN | e NaN +INF —INF CRY ! e
~INF INF N -1 £ %
‘awj * R §i %1
—INF ToN, 1 b
%
——h N
%’”1 5, ”Mvﬂ%}
= o T
0100nnnn Xe16+n fyw‘xwf&“x‘"
ﬁu

SCREGR 0101000 g8 regé«éreﬁ; =
SCREGW 0101000 iw Creglsteﬁ/mteg» -

FREGAR 01010010 gA flag rég.st Foad .

FREGAW 01010011 FAL Uﬂagre&wﬁ?

FREGMR 01011010 Fl\ﬁPlé«ﬁag register read

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 FALUmoderregister read
MREGAW 01010111 FALU mode register write s g
MREGMR 01011110 FMPYmode register read - e
MREGMW 01011111 FMPY mode register write ; ‘gi ‘% §

Description: Register access instructions. SCREGx accesses the SC register (FALU 0 ). RE'gx acéeig.gghe flag reglster 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 IOIOI IOIOIOIOIO]OIOTOIO]
CRY DIVZ DY DX NaN RND INX

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 wili clear and unfreeze the register.

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

CONVERSION INSTRUCTIONS

mnemonic  ORCODE - FuncTioN FLAGS AFFECTED

7 '6 15 14 13 12 11 Vo
FCUI 01100000 SP — 32-bit unsigned integer l 0 —[N/A I I
DFCUI 01100001 DP — 32-bit unsigned integer
FCSI 01100010 SP — 32-bit signed integer CRY Dz DY X
DFCSI 01100011 DP — 32-bit signed integer
UICF 01100100 SP « 32-bit unsigned integer
UICDF 01100101 DP « 32-bitunsigned integer
SICF 01100110 SP « 32-bit signed integer
SICDF 01100111 DP « 32-bit signed integer
FCLUt 01101000 SP — 64-bit unsig teger
DFCLUI 01101001 DP~'6 t‘glveger ,
FCLS! 01101010 spf‘s4pw-av§ged teder ¥
DFCLSI 01101077 64M|§E1}dl ege . ‘i‘
LUICF 0, 0] ?o*"d "Isj%%ezi gitinsignedynteg A
LUICDF 0 ﬁ\i\o o ww| Sger
LSICF .0 m }11 1 @; k & igned integer
LSICDF 1 11 *{ 1'3 DP «+ 64-bit signed integer
FCUIT 1 i? 00 00 SP — 32-bit unsigned integer (Rnd to 0)
DFCUIT 0%=T 10001 DP— 32-bitunsigned integer (Rnd to 0) {“’““
FCSIT 01110010 SP — 32-bit signed integer (Rnd to 0) XWK : \
DFCSIT 01110011 DP — 32-bit signed integer (Rnd to 0) » »:} i E
FCLUIT 01111000 SP — 64-bit unsigned integer (Rnd to 0) ¢ E‘; { ffﬂw - j i’“}# k\;}gs
DFCLUIT 01111001 DP — 64-bit unsigned integer (Rnd to 0) }‘ i %\% }W 3 ; f""
FCLSIT 01111010 SP - 64-bitsignedinteger (Rndto 0) % ‘i %ﬁ% ”“""”J 4o
DFCLSIT 01111011 3 it

DP — 64-bit signed integer (Rnd to 0) g’""g‘ \% \K i\
E “'g.w’“

,r”“ Sty
Description: Floating point to integer and integer to ﬂoatmggqnt cehvel in uktions. in
rounding mode (see mode register), except the xxfomeﬂhnst hichi alwayk rousid toward erogwmr*

Comments: When a floating point to inte E,ewﬁhv;e‘gsmn@ﬂgmpn%ve;ﬂows i v%!lid
negative (for negative overflows) |ntq§7 ew[’g M B N
g™

it B 2

mfl %
i1 i\ 4 e
rard X com@;é tot

%
| S
%

b

he indicated format. All instructions follow the programmed

Input Q5 % g - ,.,‘.«M*k'(zu) Ifa NaN is converted from floating point to an integer,
32 bit signed result: 7;:,:;:;&5;:,_‘ ™ 80000000 the resultis an overflow with the sign of the NaN.
64 bit signed result: 7FFFFFFFFFFFFFFF 8000000000000000 Integer to floating point instructions can never set NaN flag.
32 bitunsigned result: FFFFFFFF 00000000
64 bit unsigned result: FFFFFFFFFFFFFFFF 0000000000000000 e
- I ¥ %
T AN
WDNM 01110100 WRAPPED — DENORM | 0 I El Q RO . ,\I 0 ] ] I l N |
DWDNM 01110101 DP: WRAPPED — DENORM D)’t EIaN g N UF ov R N

e A
Description: This floating point FALU instruction will convert the wrapped X input to dengmz Ilz nurhbet Mmexa and un ed MS are used as additional inputs.
. @ﬁ}low shall be signaled if a result is denormalized

Comments: The underflow flag is set if the result is inexact. This correspondsto the |
and inexact.

wrapped underflow. The rounding mode must also be the same as when the wrapped u de

tlo whic %&a}t}p

e set equal to the corresponding flags of the operation that produces the
as produced The rounded up flag is unspecified after this operation.

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

SDF 61110110 SP — DP

[oJwalo] -]:]oTJo]

[ - |

CRY DIvZz Dy

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

DX NaN RND

INX INV

[olo]
UF OV zR

DSDF 01110111 DP — SpP

L Ivafo -T-T-

*l.l‘].l,l.l

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

DX NaN RND

INX  INV

UF

ov

ZR

N

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 result is 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)

MNEMONIC ~ OPCODE FUNCTION FLAGS AFFECTED
I de Is la B3 12 14 bo
o SI111188 B KRN
orma’imeger CRY DNVZ DY DX
FHIT 01111110 SP — SP format integer (Rnd to 0)
DFFIT o1111t111 DP — DP format integer (Rnd to 0)
Description: Floating point conversion instruction. The floating point number at the X operand input i d

magnitude of the result is greater than the magnitude of the input.

TG\ AN RN

\ INTEGER \m\nn&s\ﬂn?’ﬁucnons
MNEMONIC %@F)* '%/X \ Q\V‘ FLAGS AFFECTED

o L [wafoJoJofoJofJofof-]-7-]

LIADD
Y |
ISUB CRY DIvz DY DX NaN RND INX

1
LisuB 1
ISUBX 1
LIsuBX 1
IADDP 1
LIADDP 1
ISUBM 1
LISUBM 1
ISUBXM 1
4
1
1
1
1
1
1

Comments: FFIT/DFFIT always rounds toward zero, regardless of the rounding m?&Q\BI flag wi be Yet i

LISUBXM
IADDC
LIADDC
ISUBC
LISUBC
ISUBXC
LISUBXC

1
0
0
0
0
1
1
0
0
0
0

OO0 OO0 00000000000 Oo
= 4 4 2 a4 0000000000

0
0
4
1
0
0
0
0
3
1
0
0
0
0
1
1

0
1
1
1
1
1
1
0
0
0
0
6]
0
0
0
0
0

O =+ O = 0 =+ 0 4+ 0 =0 <4 O =
M e e e

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.

S— Y AN
e eieii ) T GRS N O el 11NN O N N N
‘ CRY DIyz D aN RN INX %INV  UF OV ZR N
IABSX 11101111 X < )
LIABSX 10101111 L: X} wMw‘“\\. &‘ \
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 I.lN/Alolololojolololol IJ
LISMAX 10000010 L: Signed MAX

ISMIN 11000110 Signed MIN CRY Divz DY 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 returned if 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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ADSP-8110/ADSP-8120
ADSP-7110/ADSP-7120

INTEGER ARITHMETIC INSTRUCTIONS (cont'd)

OPCODE
MNEMONIC % “\ =, |, 1, FUNCTION FLAGS AFFECTED T
IMULT 11111000 Unsigned X » Unsigned Y IMULT Wm n{
IMULTSX 11111001 Signed X« UnsignedY [(NaloJoJoJoJoJaleedd o i1 1
IMULTSY 11111010 UnsignedX+SignedY CRY DIVZ DY DX NaN{f'R NG R OLBZR N
IMULTS 11111011 Signed X * Signed Y IMULTH . {"'ﬂ%’ fr, \ {*”"\
IMULTH 11111100 Unsigned X » Unsigned Y d 3 b} [ P I « |
IMULTHSX 11111101 SignedX=UnsignedY AN
IMULTHSY 11111110
IMULTHS 11111111

Unsigned X *Signed Y
Signed X *Signed Y
Description: Integer multiplication instructions. IMU‘% ﬁ bit restllt, wherels I L H

Eﬁ@dpkkm"usrnucnws

op e )"M
MNEMONIC ﬁﬁﬁi FL}N%IO% Mm\ FLAGS AFFECTED

INAND
LINAND
IORNX
LIORNX
IORNY
LIORNY
IOR
LIOR
IANDNY
LIANDNY
IAND
LIAND
INOR
LINOR
IANDNX
LIANDNX
IXNOR
LIXNOR
IXOR
LIXOR
ISET
LISET
INOTX
LINOTX
IPASSY
LIPASSY
IPASSX
LIPASSX
ICLR
LICLR
INOTY
LINOTY

T

LofwaJoJoJofJofJofJofJoJof-T-]

Q.05 L:XorY
XorY
L:XorY
Xor¥
L: XorY
XorY
L: XorY

1 CRY DIvZ DY DX NaN RND INX INV ov ZR N
1
0
0
1
1
0 Xand¥
0
1
1
o}

L:Xand¥Y

XandY fﬁw«\\:\_) 1
L x andY e T

o
|-.‘xndY ﬁ —

OR Y
L: )(w JOR Y
X XORY

L: XXORY

Z = allones

L: Z = allones

oM
x| X

| zeroes
| zeroes

I

[T QNG G G I e s e Il o B e e e l e e e e el e e el ol e

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O 4 0+ 02040+ 0-+0-0~0—-+-0-=20=0—=0—=+0 =
OO0 OO0 0000000000000 O00O0OOOOCO0O0O0OoOOo
A4 e e e ek ek el ad ed ek b
14 A 00 2 00 400 A0 0 =

-

N NNNNNNNNN
I
X X < <

fl

[
<l <l

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
l70g Is g 1 12 14 Iy
LS 10110000 L Logoamixwies L [valo]o |Ol°l°|°J%“1\ﬂf L]
’ . . CRY DIVZ DY DX NaN RND IN N
LS 11110001 Logical shift X
LLS 10110001 L: Logical shift X
Description: Integer shift instructions. The two's complement number in the SC register determines the shift. | , 0, then shift right by ™= SC.
IfSC = 0, no shift is performed. For LSS/LLSS right shifts, all bits of the result shifted out are ored with {| st §ignific: sti bit).
Zeroes are shifted in during right and left shifts. / Yy
Comments: Carry bit receives the last bit shifted out of the operand if SC ﬁlaﬁ sqd OR a §gnad oferand® g is reset. Carry isreset if SC = 0.
S,

f,i's 1;:133;3 \L\ww’w [o o [oJo o1 [ ]

o RY DIVZ DY DX NaN RND INX INV UF OV ZR N

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

‘ n copies of the sign bit.

la bn me St S theoperand ifSC = 0. Carryisresetif SC = 0. Flags are set based on a signed operand. Left AS/LAS shifts set the OV flag
ROTX 1W1oo11 Rotate X L,IN/AIO-l lOlOIO ||
LROTX 10110011 L: Rotate X N

CRY DIVZ DY DX Nah*“RND ‘:gvx

Description: Rotate X by the signed two's complement number in the shift count (SC) register. If SC > 0, rotate | %@,SC 0, gotate r|ght by
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 re;

y
ROTC 11110100  Rotate YIX ,w""”‘::}{ \;«wL XI\/AHW‘/TO | c oo lo o 1]
LROTC 10110100  LiRtaeYIX AY\ DNz-* DY DX NaN RND INX 1NV UF OV ZR N

Comments: Carrygetsthe[ast bit wrappedfrom one e dofth totheother Carryisresetif SC = 0.

BITR 11110101 Hotatébntreversedxlx L,[N/Alol Iolololololol

CRY DIVZ DYy DX NaN RND INX INV

Description: The 32 bit integer X is bit-reversed and concatenated with a non-bit-reversed X (bit reverse is definedasY <0> — Y <
instruction, the non-bit-reversed operand X is in the least significant word position. If SC > 0, rotate left by SC. If SC < 0, rotat tb
are shifted out, they are used as shift inputs. After rotation, the least significant 32 bits are returned. To generate the b) fse of Xpet $C ESZ.

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

N

Y <1> = Y < 30>, etc.) Before the rotate
—SCH SC = 0, no shiftis performed. As bits

R
\

ADDSC
NEGSC

11110110 Z,SC< X +8C .
: | ‘Hw I’*@N“IOIOIOIOLI

I . l

Z,8C+~ -SC vz #DY *DX NaN RND INX INV ZR

Description: Integer SC register instructions. The 32-bit two's complement operand X isgdded to j#€ SC register (ADDSC) or the SC register is negated (NEGSC).
Comments: Flags are affected based on signed operations. The new value of the SC regi is returned. The operation of the CRY flag is affected by mode register bit < 7 >

N

(borrow mode) for NEGSC.
UNUSED OPCODES

mnemonic  ORCOPE - FuNcTioN FLAGS AFFECTED

7 16 15 ¥4 13 12 11 lo

00011 x x x Not used

00101111 Not used

1x100011 Not used

1x 10110 x Not used

1tx101110 Not used

1x00xx 0 x Not used

1x00xx 11 Not used

10110101 Not used

1011011x Not used

10111 xx X 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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ADSP-8110/ADSP-8120
ADSP-7110/ ADSP-7120

B RESET OPERATION

Use of the asynchronous hardware reset causes the following
events to occur:
w Allflags are cleared

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

® The SCregister is set to zero

® The Mode register is set to zero

Therefore after a reset the FMPY and FALU will be conﬂgured
with the following operating modes:

® |[EEE mode

® Freeze on interrupt mode disabled
® Parity is disabled
® Underflows and

. %‘*‘”“a

ersar set&eﬂg

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
the FALU. WhenR/L1 =
triggered registers. Data is loaded 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 configure
as edge-triggered registers. Functionality in this mode is identi-
cal to the FALU configured with R/L1 = 1 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/L2 = Q 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.

\ \»\ﬁ“‘

1, XA and YA are configured as edge-

\g

CLOCK ENABLES

WhenR/L1,2 = 1, the clock enables are sampled on the rising
edge of CK1 and CK2. When R/L1,2 = 0, the clock®rables act
as asynchronous control inputs. See t@eitir{ﬁﬁ&gq; grams.

é

\N

d,,»\

DOUBLE PRggSIq'N dPER;%\IDS"’)

Ear&gﬁar&ntlnpﬁt Iat;h%ﬂs akgsxre to store the most
mﬁcant rd 'of aid operand from ports X and
\\D hélatdhe s are a!:sgéren hen the MSWEN clock is HI.
o&bl& prQCISM perand transfers to the FMPY/FALU consist
oft\go sfe s. First, the most significant word is latched in XB/YB
with 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 hlgh 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,

CK1 will clock the fedbagj;opera d mt’qghe Alegister/latch.

The full 64‘4pj,;{esul¥"s int t%%; .
The my It; ex rthe;fe?e ts h it appear at

po hen S tstgmficant 36 bits
of éxresg‘ f§\ou§pu(, 8! o?‘fand is available at X input
nﬁfittﬂex

l %\N

%

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 muitiplexer (FALU only)
and selected for a single precision instruction, only the least
significant word will be used in the operation.

o
Y FEEDMCK PN»H

= AY

resu?gdata c‘an‘be feé bg‘éi‘: the Y input muitiplexer (FALU

rﬂ% The inptt YREL Selé'”fs which data path will be used for
perand Note tFiat since the Y feedback path bypasses

eM‘f’égxs?er/latch instructions which use Y feedback should

/ occur when Z is configured as an edge triggered register.

This is to prevent an unclocked feedback loop.

T —

%,

EQ‘

)

,,,.x'

sl

‘%ﬁwf‘ ”
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 multiply. This ensures that the instruction and operands are
valid through the entire two-cycle muitiplication 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

B CONTROL AND STATUS
REGISTER ACCESSED VALUE OUTPUT
REGISTER DESCRIPTION
The FMPY contains three registers which provide controil and |
status information. The FALU contains the same three registers
as the FMPY, but also contains an additional register useful for -
normalization, shift and rotate instructions. Flag Register ; c
, o C'anﬁnts‘* 4+ Contents
Pt
- - .. - U SR 1 e
ADSP-8110/ADSP-7110 ADSP-8120/ADSP 7123 N § . old oid
Torle %*—é AR Contents Contents
Flag Register Flag Regjﬂe:" oy B %Z s
s v % 2&3 “Mode Register Old Old
Interrupt Enable Regng@r“ oW Contents Contents
— N | e
PR ‘ _
Mode Reggsteﬁ } i Shift Count Register New New
Sl Contents Contents
\wgy | shift CountRegister iﬂ"'g
3 %
= %

In the flowthrough output.maode (lateh Z afway transparent),

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
Mode register allows control of operating modes. In addition,
the FALU contains a Shift Count register which is used fo
Rotate and Shift instructions.

Status and control register writes use th,egéﬁortgpd réadg use .t
the T port. The value output. ur«rng a vyrite mmwc’tioqdepend”s :

on the particular register bei égced‘%and V%gq R/
The following table describes the ible qut al

CK2 is held static and the status and gongrol ré registers
be updated. Thls affecfs sfveral operatlohs*wm@@
ere@ da;a 4 e. %htéts v'@tate;‘%r% wrgﬁbeﬁwfo denorm

FLAG REGISTER
22 21 20 19 18 17 16 15 14 13 3 2 1 0
B3 | B2 | Bi BO | PT | PY | PX | dc | dc [CRY ZR | N PE | INT
MSB Ls8

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

B3. B2,
B1,BO

Parity Error Byte Location flags. When a parity error has

been detected at any port, one or more of these bits will

be active high to identify which bytes of the 32 bit word
contained the error. B3 signifies the most significant byte
and BO signifies the least significant byte.

PT, PY,
PX

Parity Error Port Location flags. When a parity error {odd
parity is checked) has been detected, one or more of these
bits will be active high to signal the ports at which the
error has occurred. PT bit identifies the T bidirectional
port, PY identifies the

Y input port, and PX identifies the X input port.

Divz

DY, DX
CRY Carry flag. Definition applies only to the FALU, don't care
for the FMPY. \When the borrow bit in the mode register
= 1, the carry flag will be asserted when there is a carry
out of the accumulator during integer additions or no
carry out during integer subtractions. When the borrow
16

Power ed by

mode bit = O the carry flag will always indicate a carry
out of the ALU during integer operations. During shifts
and rotates, the carry flag always contains the last bit
to leave the ALU. Floating point arithmetic operations
usually reset the carry flag {except: min, max, compare,
pass and wrap to denorm).

Divide by zero flag. Definition applies only to the FMPY.
This bit is set for divides when a finite non-zero number is
divided by zero.

Denormalized input flags. During floating point
operations, one or both of these bits will be set if a denor-
malized number was received on either input port. DY
signals a denormalized Y input, and DX flags a denor-
malized X input. The bits are set without regard to mode
register bits < 0,3 >.
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FLAG REGISTER [cont'd)

NaN

always as follows:

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

metic conventions. For

Not a Number flag. Only valid for floating point opera-
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 IEEE mode, a signaling NaN input causes both the
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

nRe mpa «
exampley—NaN iplied by + NaN = —NaN. During

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

UF Underflow flag. This flag is set if the result ofa :

ov

egatiye flag. This bitis set if the most significant bit
f the result is set. Note that in [EEE 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
register writes. Parity is also checked during operations on
other chips.

;q'uar t operations, the sign of a NaN is the sign of the A parity error will occur 'fthemt IU% the data
input.
word contain a mber “Lq{ all
in DEC mode, only reserved operands will set both the zero(sjfsgx ariner
NaN and INV flags. A reserved operand is output, and Q )
the “value” of the output will be * — 0. See DEC format lnterrupt out-

section.
RND Rounded Up output flag. This bit will be set whengver tife
normalized or wrapped output has been rou ed 2
from zero. . N
INX Inexact Result flag. ThlS,Dt{*Wl]}& 4% er
put is not infinitely gfecise. % ’ w‘"‘ﬁ
INV lnvahd Operanon flag. This it is sgt WHEN arkinput oper-

IEEE mode, the following ¢prditions cause an Invalid

Operation flag:

1) A signaling NaN on either input

2)Magnitude subtraction of infinities,
i.e. (+INF)+ (—INF)

3) Zero multiplied with infinity

4) Zero divided by zero or infinity divided by infinity

5)Square root of a negative number

6)Conversion of a floating point number to an integer
format when the operand overfiows the integer
format or is not representatable

In DEC mode, INV will be active for the following

conditions:

1) Reserved operand on either input

2) Zerol/zero

3)Square root of a negative number

4)Case (6) above

SN

INT tﬂhg hl\
M KI e, L vecondltlonsare true,

T@c rr ﬁ Mg pt enable bitis set, and the IE bit
set i errupt Enable register

The seven parity error status flags (bits < 22..16 >} are always
“sticky”” Once set they remain set until written as 0, 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.

Every arithmetic operation updates the flag register {unless the
flag register is frozen). With the exception of the parity bits, each
update will clear the existing bxts and set them according to the
current operatlon Once frorn . 'the bits will be cleared by the
CLRFLAG instri L asser Iﬂ%?; hardware reset pin, or writing

e flag iegisfer
always transparent)

n the floyvthyoughiou ut Mo ,
21 he&t ic ang t and control registers will not be
p ated s affectsisew ral operations which depend on register

at (Le. grilfts»rotates and wrapped to denorm conversion).

Zeroes

r—'

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

INTERRUPT ENABLE REGISTER

13 12 n 10 9 8 7 6 5 4 3 2 1 (o]
CRY |DIVZ]| dc [DEN|NaN|[ dc [INX |INV| UF |OV | ZR | N | PE | IE
MSB LSB

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

dition(s) will activate an interrupt. An
more of the above conditj@rrs+
ing enable bits i ‘

e

GO

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

Master interrupt enable. Must be set to a logic one for an
interrupt to be generated for any of the above conditions.

ue, gt |

CRY Carry flag interrupt enabile. Used only by
enables an interrupt to occur jfHre TRy
Don’'t care in the FME ”
Divz
DEN
NaN Not a Number flag interrupt enable.
INX Inexact resuit flag interrupt enable. In IEEE mode,
aliows an interrupt whenever the INX flag is asserted.
INV Invalid operation flag interrupt enable.
UF Underflow flag interrupt enable. ?3
MODE REGISTER é M
13-9 8 7 6 5 4 /2:) 1 0

Reserved | SP | BM | RI RO 9] P | FF | ID

MSB LSB

1 = enabled, O = disabled
SP 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 flag 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
to 0,0. When in IEEE mode the rounding operation is
determined by the following chart.

IEEE Overflow mode. When in IEEE mode, (ID=0), 10 = 1
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.

BM

R1, RO

18

\J

U

WW.\

9,

P

(]
N

R1 RO ROUNDING MODE
0 0 Round to nearest
0 ! Roundto zero

Roundto — infinity

Roundto + infinity

IEEE Underflow mode. When in [EEE mode (ID=0}, U = 1
causes underflows to be returned as wrapped numbers. If
IU = 0, 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 = 0, 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/LZ = 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 fiag register.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



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

MODE REGISTER (cont'd) BIEEE FLOATING POINT FORMAT
iD IEEE/DEC mode. When this bit is asserted, the FMPY and IEEE Standard 754-1985 binary floating point arithmetic.single
FALU operate in DEC (F or G format) mode. When de- and double precision basic formats are support fipating
asserted, [EEE mode is used. point multiplier and ALU. Extended for, rted.
Reserved During mode register write operations, zeros must be The floating point data word is ma rep pagts: sigin bit,
written to the reserved bits to retain compatibility with biased exponent and fracgiofi*See t 4 fohad itional
future versions of the floating point chip set. information. gwﬂ‘g B N\
Access to the Mode Register is accomplished through the use of the M‘gi%i %‘\ § i} LSB
MREGx instructions. if the 1O, IU or ID bits are modified, the follow- %, !
ing cycle must be extended 3ns. o] e
% . e f
SHIFT COUNT REGISTER . 4 | 8 23
The Shift Count reglste tains 2y bit bevo plerertt \der (1 (11) (52)
which indicgtes ] i ) f ( ]
tion. Acces§ing 3 i i Where s = sign bit
instructions ‘ e = biased exponent
read these sa S f = fraction
the FALU contginthis register.
if the shift count register 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. ,«f"”’”‘*’ *«3&
formed. If the value is zero, no shift or rotate will occur and if the T :
value is less than zero a right shift/rotate of — SC will be performed. 0% {4
9 P (w% ‘»:\ ‘3% ‘g LY siql_ﬁqfﬁ}’zc
B FIXED POINT FORMATS }i”%ﬁ}jﬁ A }gnutﬁg E;r&@pht {e) Fractlon (f) | Interpretation
e ,
"NTEGER, e - i\‘ f } j) (}71) 255 =0msb=1 S
32 bit twos complement ed o] g‘s&,— } Yet msb=0 Q
MSB LSB 0 255 0 +INF
1 255 0 —INF
™ o | 29 i, i io 071 1-254 f (— 1) 1.fe287127
0/1 0 =0 DEN
Sign 0 0 . 0 +0
Bit 1 o I w0 -0
e I

i
:
64 bit twos complement fixed point format. % ”at g %
e H ’2 § 3

I3 I30 o | o Iz I lo /é M}
ign(s) | Exponent (e) Fraction (f) Interpretation
Least Significant Word
o/1 2047 =0msb=1 S
msB msb =0 Q
, , v ] ] . 0 2047 0 +INF
i63 62 o | i34 33 i32 I 2047 0 _INF
s Most Sianificant Word 0/1 1-2046 f (= 1)5e1.fe2671023
gn st Significan _
Bit 071 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 <N ; ?
itto fitin the destinations format. The destination format can be \ ~
single/double precision floating point or single/double precision Roundto nearest d \ *H
fixed point. A

Round to Nearest to ey \\ N ' B

This mode will round the infinitely precise result to the nearest
representable value that fits in the destination format. Resuits thag=="
are halfway in between two representable values will be rq
towards the even result (result thh LSB = 0Oisd f

!\\
\\nd\\mfk u/‘) e +0

o + infinity -0 +E

Where E is the smallest normalized number.

down
Round tow A ' g
This mode Jeb esult to Ne-IBSest representation whose . DEC (VAX) FLOATING POlNT
magnitude is lgss 8 81 to the infinitely precise resuit. Round
to zero truncatgs gt bits less significant than the destination frac- FORMAT
tions LSB.
The floating point ALU 2#

Round toward Plus infinity floating point fosa
le

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

Round toward Minus Infinity
This mode will round the res

okfrom Digital Equipment Corporatxon

resultis less than the minimum regresentable i MsB 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.
loating point word is determined by the following
Overflows
ROUNDING MODE -0V + OV F Format
Round to nearest ~INF +INF Sign Exponent Fraction Interpretation
Roundto zero -M +M 0 0 ° . 0
0 0] =0 “dirty”’ zero

Roundto - infinity —INF +M ! 0 any R

0/1 1-255 any (—1)5¢0.1fe 26128
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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ADSP-8110/ADSP-8120
ADSP-7110/ADSP-7120

DEC (VAX) FLOATING POINT FORMAT (cont‘d) WORD ORDER

The VAX uses different word ordering for integer and f

G Format numbers. This ordering is NOT supported byt

used for VAX compatible i integer a T fi

Sign Exponent Fraction Interpretation
conversions. The word ofder
integer operan
0 0 0 Y ands.are§tored i, mémo
0 0 =0 ”dirty”zero 16 Rit o
1 0 any Y Y
o/ 1-2047 any {(L{'OIR:\“ AU SR
M \!éx itinteger:

eith ;1

-
sitjorrs; Duble precisi rribers need their high and
W W rd svﬁ%@ped and egkh rotated by 16 bit positions.

~ MsB LSB
ac on‘?@'@
EE and
solutlon of their 3 o | ds | iz Iy io
sver, is to the right of the
idden” bit is to the left. Furthermore
the exponent 3 's of the two standards differ, leading to different =N
representable nUmber ranges. , gw N %
e g
VAXFfloating: /.~ 1 BN Y WY
Normalized Number Range Y A | {W"’ - g e M,M""
MSB. T %t { Yo o™ LSB
£ Y A L% Yy L I
Minimum ST o
E 2 iaw 3 s f high
IEEE Single 27128 T iﬁkﬂ} =
DECF 2-128 1 16 15 14 7 6 0
IEEE Double g
DECG 'gk ADI F floating:
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 30 23.-2%, ‘*\% o
input, “dirty” zeroes are treated exactly the same as the normal zero (»5 i b
(except that “dirty” zeroes cause the denormalized input flag to be : ,«‘;>
raised), but they are never returned as a resulit. AX 4 tegé k g ,
ot .
LsB

they are used as an operand, the invalid operation flag is raised
and a reserved operand is returned as the result. Reserved operands

DEC reserved operands are similar to IEEE signaling NaNs. When @
¥
are also output whenever an invalid operation (such as division /j;’

by zero) or overflow occurs. DEC specifies that when a reserved

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 |EEE round to nearest mode.

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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operand is encountered, the destination register should not be Least Significant Word

changed. ltis up to the user to ensure that this happens. Under-

flows raise the underflow flag and return a result of zero. MSB

ROUNDING 63 62 P i34 i3 32
DEC format arithmetic always rounds the infinitely precise resuitin Most Significant Word

Ny



Floating Point Chip Set

VAX G floating: Ls ESCAN PATH ORDER
In Scan mode, data is transferred serially into the internal registers
f nexthigh S e f hi |
31 16 15 14 4 3 o
Least Significant Word
MSB
X3z = Xo -
f low XPy — XPO
8- Xa7 = Xis Xao = Xg ... X7 > X5
63 XPs — XP, XPs — XP,

Xag = Xig ... X5 = X33 Xag = Xip ... Xss = X33
XP, — XP, XP, — XP,

Least Significant Word

Xse = Xza... Xgz = X3 Xse = Xzq ... Xo3 = X3
ADI G floating: LsB XP, - XP, XP, - XP,
Y22 Y. Yo Yy A, i
f YP, — YP, »
Yao— Yg... Y47 = Y5 4 &, % L
» . g‘ A
a8 Yo ... Yss = Y3

ms8 Yoo = Yoa ... Ye3 > Yy

) @ Y\v‘ YP, - YP
s e ({?i 6‘\&)7 MODE, - MODE, lo—7>l7 3

s A ' N MODE, MODE, - MODE,
63 62 52 51 \BWLN\E:Q 32 INTEN, — INTEN, INTEN, — INTEN,
ifi ord

Most Signifi INTEN, INTEN,
INTEN,o INTEN,o
INTEN,, INTEN;,3
MODE REGISTER FLAG, - FLAG, $Co — SCe
FLAG, — FLAG,,.{;B FLAG, — FLAG,
To implement DEC format arithmetic the following mode register , LAGs — FLAG;,

bits must be set/reset.

FLAG,, —» FLAG,,
FLAGg
Bit Value Name - SCANOUT
0] 1 IEEE/DEC Format NOTE: 2,5 — 23, ... Z5; = Zyindicates the pattern
3 0 IEEE Underflow mode Zes > Zy Loy I3 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, YAand 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 mode (Borrow mode is i
A ) ) 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.
22  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ADSP-8110/ADSP-8120
ADSP-7110/ADSP-7120

ESPECIFICATIONS (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. S,
*,

%
el D
N
Supply Voltage (GND = 0) Ve, \ Vd‘::h ..f
Input Voltage (GND = 0) - \vac

Output Source Current K ’\g
Continuous lo mAge
Surge () MAge
Storage T o~ —55t0 150 °C
Junctio T raf e T; 165 °C

Recom ded weratmg and Test Conditions

Parameter Symbol

3
Value \\
Parameter Symbol = g‘;“’ — Q g—\} bmlts
Min , ﬁg"& ‘\,J } W
@ \\ \ a . C
Supply Voltage (GND = 0) P“‘VX 4 5\ ’ 3*@@ 5.05 Ve
Ambient Temperature P! = 0 Nt 70 °C
Junction Temperature - o i ‘:‘:;E Ty u 125 oC
500Ilnearfeetpe/m/nuteamblenw \ W
DC Characteristics
Value
Parameter Symbol Units
Min Nom Max

Supply Current (V,, = Max) t:g g t>

ADSP-7110L lec \ - - mAge

ADSP-7110J & K O b v 2.72 MAG.

ADSP-7120K loc i N Vb mAge

ADSP-7120J loo - 221 mAy.
Output Current High loh -04 mMA 4.
Output Current Low lo (40D MAge
High Impedance Output Current
(Vo = Max, V, = 2.4) logh 40 UA 4.
High Impedance Output Current
(Vee = Max, V, = 0.4) lozi -40 UA 4
Input Current High
(Vw = MaX,Vih = 24) lih 200 UAdC
Input Current Low
(VOC = Max, V" = 04) |i| —200 UAdC
Output Voltage High
(Ve = Min, Iy, = Max) Von 24 Ve
Output Voltage Low
(Ve = Min, I, = Max) Vy 0.4 Ve
Input Voltage High Vin 2.0 Ve
Input Voltage Low Vi 0.8 Ve

O
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Floating Point Chip Set

ESPECIFICATIONS [ADSP-8110/ ADSP-8120)

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.

Parameter Symbol val e(\ (’\;\&’?& C)
DR

Input Voltage (V. = 0) ¥ Vin
Output Source Current
Continuous \ 30
Surge g:) 6 g : 100
Storage m{f}tu } - Tst —-551t0150
i;((:ze

g

Supply Voltage (V.. = 0) Ve

Junction 165

Recomme\‘i%led Operating and Test Conditions

Parameter Symbol ‘\ ;
EECAN
| WP
4

% Y

Supply Voltage (V. = 0) ~“‘M”§ Ve
Ambient Temperature M{ ﬁ*"’ﬁ * i
Junction Temperature i:: Tt
Output Terminationto —2.0 Vi, \ ' f’j Ry
*500 linear feet per minute ambient airflow. L»
DC Characteristics
' i
Vglue-vi
el ’\\
Parameter Symbol ng':?\ ; o&\ %ﬂoc Units
; -—
\M? }’a} E’@ k&w’;alax Min Max
1
Input Voltage High Vin -417.4-084 | —-1.13 | -0.81 -1.07 | -0.735 Ve
Input Voltage Low Vi -195 | -148 [ -195 | -148 | -1.95 | -1.45 Ve
Output Voltage High (Terminated) Voh -1.02 -0.98 -0.92 Ve
Output Voltage Low (Terminated) Vol -1.63 -1.63 -1.60 Ve
Value
Parameter Symbol Units
Min Nom Max
gL e =M l \
N T MAY
ADSP-8110J & K oo C 275 MAG
ADSP-8120K oo o Ay
- — MAg

ADSP-8120J oo 220 MAG.

Input Current High (V;,, = Max) lin 300 UA4.

24
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ADSP-8110/ ADSP-8120
ADSP-7110/ ADSP-7120

B SWITCHING CHARACTERISTICS
(ADSP-8110/ADSP-8120 and
ADSP-7110/ADSP-7120)

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

Table N\ K\\ Yalhe
\ \\ x{:t ! |on Tlme OPax
Operation Units
P ‘ ADSP-7T110K ADSP-7110J
e {’”} e -8110L ADSP-8110K ADSP-8110J
FMP
Single prgcisfon float pomt muItlpIy 40 50 60
Double précision floating point multiply o 59 60 70)
32 x 32 integer multiply 45 55 -\ 5 E; n 3
Single precision floating point divide 200 2 Y 200
)
Double precision floating point divide 300 % \ ns
Single precision floating point square root 0 ‘ \Wj 300 ns
Double precision floating point squaterot ' 0 01\' 600 ns
Single precision pass 3 50 60 ns
Double precision pass 50 60 70 ns
Register operations } 40 50 60 ns
Tablell \/,»/(3
e e ¢ L.-
| |on'E k{on‘ﬁrﬁi OF} ’\)
o . 0 SN N ma ] .
peration \ Units
tys | tyn } RDSK- _\%Shﬂ‘l 20J
min | min \ Sp-8) 20K~ “ADSP-8120J
FALU L
All floating point operations - QQ \@ ns
Allconversions 25 30 ns
Allinteger operations 12 15 ns
Register operations 25 30 ns

s YSEL latch mode setup time.
tyn YSEL latch mode hold time.

NOTE?: Ifthe 10, U, 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.
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Floating Point Chip Set

Specifications for K Grades of Multiplier and J Grades of Multiplier and ALU

(tgmax = 1IN8S, tigmin = 0.5n8)

S]

~

Value ‘/r/’\ \\ .
Parameter Symbol - nits
AN
AN\
Setup and Hold Times
Input Register Setup Time td 1 ns
Input Register Hold Time ten b
TTL versions ns
ECL versions___ ns
Input LEfch te ns
Input La tih ns
Latch En tes ns
Latch Enable Hold Time tien ns
MSWEN/MSWSEL to CK1 Hold Time tegn
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} teetn ns
Z Register Enable Setup Ti \'C:‘} t ns
Z Register Enable Holdi[j i:—;} ns
Register to Register ,\) =
Register to Register OP Time t oP ns
Register to Register Hold Time teen 0 . ns
Register Output Delay Time trod 3+ tigmin 9 + tigmax ns
Register Interrupt Output Delay Time tirod 3+ tigmin Ci? > 1+ tigmax ns
Register Parity Output Delay Time torod k \ tamax ns
Register Flag Output Delay Time tod b \ 9+ tgmax ns
Register to Latch
Register to Latch OP Time t) 3+0P ns
Register to Latch Hold Time tn 0 ns
Latch Output Delay Time tiog 3 +tgmin 9 + tigmax ns
Register to Data OP Time tg 3 +tigmin 6+ OP + tigmax ns
Latch Interrupt Output Delay Time tiod 3+ tigmin 11 +tymax ns
Register to Interrupt OP Time tig 3 +tidmin 8+ OP + tigmax ns
Latch Parity Output Delay Time tolod 3+ tigmin 12 + tigmax ns
Register to Output Parity OP Time to 3+ tigmin 9+ OP +t{igmax ns
Latch Flag Output Delay Time taod 3+ tigmin 9 + tigmax ns
Register to Flag OP Time t 3+ tigmin 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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ADSP-8110/ADSP-8120
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Parameter Symbol ﬁ\z\‘ N Units
\j AN
Latch to Register «‘s
Data to Register OP Time t OoP ns
Latch to Register Hold Time Y ns
Latch to Register OP Tir K ty oP ns
' , T 3+ tigmin 9 + tigmax ns
ime tirod 3+ ttdmm 11+ ttdmax ns
torod 3 +tidmin 12 +tigmax ns
trod
Latch to Latch
Data to Latch OP Time ta
Latch to Latch Hold Time tin
Latch to Latch OP Time ns
Data to Data OP Time e 6+ OP + tiymax ns
Latch Output Delay Time .~ é g 9 + tigmax ns
Latch to Data OP Time éj X 6+ OP + tigmax ns
Latch Interrupt Output Delay Trme tiog 11 +tigmax ns
Datato Interrupt OP Time ... tiug 8+ OP + tigmax ns
Latch to Interrupt OP Time tig 8+ OP + tigmax ns
Latch Parity Output Delay Time tolod 12+ tigmax ns
Data to Parity OP Time tap No+0P+ tiamax ns
Latch to Parity OP Time tip t%): + tigmax ns
Latch Flag Output Delay Time tiod tiamax ns
Data to Flag OP Time tas 6+ OP +tigmax ns
Latch to Flag OP Time t 6+ OP +tigmax ns
Clock and Enable Pulse Width
Clock and Latch Pulse Duration B
High FALU ten 4.9/ ns
High FMPY teh, 108 ns
Low to 29 ns
Enable Pulse Duration
High tenn 4.0 ns
Low ten 4.0 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
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Floating Point Chip Set

Value
Parameter Symbol e, <::\r its
Min Nom (@-\ 3 N
=
MSWSEL Output Delay
Multiplexer Output Delay tmod tg + tigmax ns
Reset : S
Reset to Status and Cop
Write Set U Tet 16.0 ns
Reset PYils 3
High trsh 4.0 ns
Output E
Synchronous Output Enable Delay tseno —
Synchronous Output Disable Delay tsgao — 3
Output Enable Delay teno ’ r\ ns
Output Disable Delay tdao ™ ns
RS
Output Enables B2110/B21 3
Synchronous Output Dig4b j
High State to High Z :3t5phz _ 16 ns
Low Stateto High Z . tspiz _ 21 ns
Synchronous Output Enable Detdy
High Z to High State tspzh — 13 ns
High Z to Low State tspal — 16 ns
Output Disable Delay
High State to High Z tonz — 15 ns
Low State to High Z torz — 20 ns
Output Enable Delay \
High Z to High State tooh = - 12 ns
High Zto Low State toz 15 ns
Smode
Smode Setup Time tss _ 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.

28  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

Specifications for L Grade Multipliers, K Grade ALU

(ttdmax = 608, tigmin = ns)

Parameter Symbol Value . qﬂ\ j, jz!nits
Min Nom J (’/@mg ‘> \
| oo

Setup and Hold Times LN 195 S
Input Register Setup Time ns
Input Register Hold Time »

TTL versions e ns
ECL versions ' ”w“‘*ﬂsﬁ(fﬁ;’:‘“@ ns
Input Latch W} &%ﬂ ns
Input katc Y e ns
Latch Enabfe o LA ns
Latch Er%!g Hold Time = ns
MSWEN/MSWSEL to CK1 Hold Time ﬂ\\ \ ns
MSWEN/MSWSEL Setup Time S ( t} | \> \»ﬁs
MSWEN/MSWSEL Hold Time w} | ~ o ns
XY Register Enable Setup Time i Lot ns
X,Y Register Enable Hold Time ! ns
Z Register Enable Setup Time ns
Z Register Enable Hold T@Lme“::{; o o ns
. U\

Register to Register 2% Y (N
Register to Register OP Timé.* t, oP ns
Register to Register Hold Time ten 0 ns
Register Output Delay Time trod 2 +Ygmin 9 + tigmax ns
Register Interrupt Output Delay Time tirog 2+ tigmin M*z %ﬂ . “%K 11 + tgmax ns
Register Parity Output Delay Time torod 2+ tigmin g :" f i:1§+ tigmax ns
Register Flag Output Delay Time trod #WW«Q»N‘Q{SM § b *:;% f o “+ tigmax ns

Register to Latch \ g‘g% :} } [~
Register to Latch OP Time t %W:;f - 3+0P ns
Register to Latch Hold Time tin 0 ns
Latch Output Delay Time tiog 2+t ymin 9+ tigmax ns
Register to Data OP Time tg 2 + tigmin 6 + OP + tigmax ns
Latch Interrupt Output Delay Time tiod 2 + tgmin 11+t gmax ns
Register to interrupt OP Time tirg 2 + tygmin 8 + OP + tigmax ns
Latch Parity Output Delay Time toiod 2+ tigmin 12 + tigmax ns
Register to Output Parity OP Time tp 2+ tigmin 9+ OP + tgmax ns
Latch Flag Output Delay Time tiog 2 + Ygmin 9+ tigmax ns
Register to Flag OP Time t 2+ Ygmin 6+ OP + tigmax ns
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Floating Point Chip Set

Value <« \l[
Parameter Symbol - i \ nits
Min Nom {"“I\ea*} } \
. % o T3
Latch to Register . \S\l
Data to Register OP Time ' OoP ns
Latch to Register Hold Time ns
Latch to Register OP Time OoP ns
Register Output Delay.Fi 9 + tigmax ns
Register ' 11+ tgmax ns
Regist P@DO ! 12+ tigmax ns
Register{la putDe 9+ tigmax ns
Latch to Latch P \
Datato Latch OP Time tal o g w}ﬂ +£@g ~>
Latch to Latch Hold Time i o~ 1 “ \ \% \ C ﬁ %me ‘ ns
Latch to Latch OP Time t ”“’XJ\ , \».,Q% ~ X \ ‘*«.\ 4 Frop ns
A X Y ed
Data to Data OP Time /4‘36“““ : ttotnm ‘{\ \:53 Q,,M}& 6 + OP + tigmax ns
Latch Output Delay Time {M } { P M\ wﬂ [V 9+ tigmax ns
Latch to Data OP Time w”“_’””w:l X\ ﬁ:ﬁﬁ W{/J %2+ ligmin 6+ OP +tygmax ns
Latch Interrupt Output TRne \ g::j:l e 2+ Ygmin 11 +tigmax ns
Data to Interrupt OP Time "g& iﬁ,ﬁw - tiga 2+ tigmin 8 + OP +tigmax ns
Latch to interrupt OP Time ot tig 2+ tymin 8 + OP + tigmax ns
Latch Parity Output Delay Time tolod 2+ tigmin 12 + tigmax ns
Data to Parity OP Time tao 2 +Ygmin 9 + OP + tigmax ns
Latch to Parity OP Time tio 2+ tigmin w””‘”’} g + OP + tigmax ns
Latch Flag Output Delay Time tiod 2+ tgmin &1 {w’\i g{\ g > + tgmax ns
Data to Flag OP Time tys " Ao &% "‘:%! iw 6 ¥OP + tigmax ns
Latch to Flag OP Time ty P b (o 6+ OP +tigmax ns
Poer e
Clock and Enable Pulse Width
Clock and Latch Pulse Duration
High FALU /t:\ 4.0 ns
High FMPY ﬁ 10.0 ns
Low ( g 4.0 ns
Enable Pulse Duration o
High tenh 4.0 ns
Low toni 4.0 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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ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

.
Value ("\ J
Parameter Symbol ("""‘“‘) \ nits
E , [
MSWSEL Output Delay
Multiplexer Output Delay ns
Reset
Reset to Status and C
Write Set Up Ti ns
Resetf > niﬂ"‘""‘
High \ "‘5 \ ns
Output Engbles B3110/B3120
Synchronous Output Enable Delay \::js
Synchronous Output Disable Delay - ns
Output Enable Delay ns
Output Disable Delay ns
Output Enables B2110/ BZJ
Synchronous Output able
High State to High Z _ ns
Low State to High Z _ ns
Synchronous Output Enable@éay
High Z to High State tspzh _ 13 ns
High Z to Low State tspal — 13 ns
Output Disable Delay | I
High State to High Z tonz - (/' | {:3\‘ 12 ns
Low State to High Z t ! i AN 12 ns
plz M: i, ~ L 1 g ) W
Output Enable Delay N A LS L i
High Z to High State tozh § o LN 12 ns
High Z to Low State toz AT 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.
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Floating Point Chip Set

REGISTER TO REGISTER (RILT = RL2 = 1)

FLAGS' e W NN )l(VAuD

. ; %
NOTE 1: FLAGS EXCEPT INT {@w*"’""\ ! . Y %\

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

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

X__VALID
trl | tth

PR
T /R\m\ E%‘ | 3\ V,
5 }
UV W
o L W WL O W
INT - w;;} z\:\i: 'i‘\ j"‘;} o MALID
e g g\ toioa |
TPC\ \ 4( VALID
LA " d
tflod
FLAGS? 1~ X VALID
Y

1 P
NOTE 2: FLAGS EXCEPTINT {" & \A ?f\>

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) ‘ /
W\ O ;

XYl

FLAGS*

NOTE 3. THIS MODE IS ONLY AVAILABLE ON THE FALU
NOTE 4: FLAGS EXCEPTINT

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

P |
N !’

| LATCH TO LATCHS RIL1 = 0,RIL2 = 0) jQ\:
N (6 \ \,i

T\ h N\ E
y Lo LID

N/

XY

Y VALID
tdl t tllh—'
N N
tIod
tdd
T Pk R WL
. mtﬁ\ “x‘% ‘g\i v \;::i«ﬂj
“‘*\M\ ﬁ\ e
INT \ oo VA T
‘ [ NS
/\ 3 ﬁ | ild—— tpk)d
TP Wl\
tdp
t,p

FLAGSS — T N ;,( VALID

T N RN
P i N BN R L Pl
bR
NOTE 5: THIS MODE IS ONLY AVAILABLE ON THE FALU » SN Y
NOTE 6: FLAGS EXCEPTINT \ y*"”"mmw}

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

REGISTER ENABLES’

CK2

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. lts characteristics and specifications are subject to change without notice.
36  Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ADSP-8110/ ADSP-8120
ADSP-7110/ADSP-7120

Pt |
G
YSEL
“~

XSEL, YSEL

CK1

XSEL

XSEL

CKi1

CLOCK

CK1, CK2

XEN, YEN,
ZEN

MSWEN,
MSWSEL

CK1

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. 37
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Floating Point Chip Set

INPUT LATCHES

X, Y, T e
SR i —
ek

CK2

RESET

RESET

CK2

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
38 Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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ADSP-8110/ ADSP-8120
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SYNCHRONOUS OUTPUT ENABLES ADSP-8110/ADSP-81

SYNCHROIﬁﬁg

FSOEN,
TSOEN
CK2
> v /
;L-TGS" MPEDANCE
t N
spzl—

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

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 uniess otherwise agreed to in writing.
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Floating Point Chip Set

OUTPUT ENABLES

FOEN,TOEN /|

s r\ C\? “E}

NOTE 10: THE ROUNDED UP FLAG (RND) IS NOT AFFECTED BY THE OUTPUT ENABLES P e N
—

f\w&;;};

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

B PINOUTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1§, 17
S |2 | vecz | vect | T2 | Te | TP | T8 | GND2 | Vet | vec2 | T4 | GNDI | TP \Q\M vee?
-
TN V
R | GND1 | Xt SIN | TOEN | T T5 m ™ | ™0 | T3 | _TM6 ’\\m[ ﬁ\)\ TP2 @ 7
- c"’\f' {} V
__ 1N D
Q@ |6 | x| w [®E| | u s | e e\ D \T T T T T4 | T26 | T8 | GND2
P | x| u \ \ ™ | ™ | ™
N | x| %o T ™| T | NN
q Oj . DSP-7110/ADSP-7120
w | o\t s TTL FLOATING POINT ot | owe | e
S MULTIPLIER AND ALU e
L | x4 | xz | xm3 169 PIN PGA PINOUT F/,m\} (g\\ic\ O | veez
{Mﬁi% fmv A w‘“"'/
K | x| xg | xis \Q’{ VLA f‘:} o |
\ !
O Y \W
J | weer | x| xie O | ST ey
- RND
Méj
e i —
H | x19 | xa | xz AN T (Z//j TTOM FSOEN | N UF
Y VIEW —
G | xa | x2 | xxs %1 5 | FOEN | 1
»
YSEL
F ol xs | xe | x 6 | FAW | vec2
ONLY?
oy
E | x5 | x» | xt Cg {} RESET | W | 13
D | x2 | xa | xseL | veer \ 0 SMODE | 11| GNDI
T\ DS
C |oNpt | TON [MSWSEL| WEN | v | W | v | v oy v v | v [ v | w0 |
A
G
B | X3 | okt |mswen | RL | v | vs | ve | vo | vi3 | ve | wvis | vie | ve2 | vaa | v | ves | scx
A | m2 | o | YN | Yo | ve | v | veo |wveer | vit | w5 | vie | va | vz | vs | va | va | v
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

NOTE 1: OPTIONAL CAN BE LEFTASANO 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.
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Floating Point Chip Set

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 7
<"\\/
S | vee | wee2 [ veet | T2 | e | Tt | T8 | veot | veet | vec2 | T4 | vEE | TPt n(//‘q\cg Vee2
N | W | \')
R | Ve | x1 | SN | ToeN | T | oW o™ | T | T3 B ii’s\ 21 b\{z 725 lvse ™
e N 3 B
' mr«‘\_)
Q | v | w | xo |TooN| W | B | w 9("\{ L e\ \ W 5, T4 | T% | T8 | veed
1% o]
NS
P | x| x | x W ™ | T30 | TP3
| O ‘
N | xs X . j : ™| N | NN
) Y\‘ ADSP-8110/ADSP-8120
w | n\ o |\ ECL FLOATING POINT o L | n
AL MULTIPLIER AND ALU -
Lo x| x2 | xi 169 PIN PGA PINOUT E@\\%‘\’m\,jcz
s
K | x| x6 | x5 W T ov | v
SouT/
Jo|oweet | x| xis mo| | o
H | x| xa | xz FSOEN | N UF
G X21 XP2 X25 15 FOEN 17
YSEL
F | x3 | xa | xz 6 | FALU | vec2
r ONLY?
E X6 | X9 | X3 Ty & RESET | 14 13
f"\\ ( ¢
D | x | x3 | xseL | vecr Q b \ §A SMODE | 11 | VEE
C | vee | ZEN |mswseL, FEN | vi | va | v | v | \n ooy | v | v | v | w0 2
]

B | X3 | okt msweN | RL® | Y2 | vs | vs | vo | vi3 | v | vie | vie | v | va | v | vz | sck
A | R | cke | YN | vo | va | ¥e | veo | veet | vt | owvis | vie | vao | v | vs | va | ve | v
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

NOTE 1: OPTIONAL CAN BE LEFT ASANO 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.
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ADSP-8110/ADSP-8120
ADSP-7110/ADSP-7120

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

v )

\

1.75Q(43.18)
1.55Q(38.10)

240 (6.10) — 1 L

.56 t .02 ] r T

kY
.120 (3.05)

ﬁ,\s’\,‘g ' 2
L
1 050 (1.27)
Ty

(14.22 : 51) vl r X =
: %

.180 (4.57)

.018pia (18.80)
(.46)

i ;

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 N INCHES AND (MM).

<N/
aengssn o \\,ﬁ
._.I 100 (2.54) u 5
/ s 3 ' 3

BOTTOM
VIEW

{

7
>woum&é§"/¢-xr—zzvo:ﬂ

L
o \ \
- HROTOOO OO OO
OOOOOOOOOOO
IDENTIFICATK;: O QQQQGQQQGQGQQ
MARKED ON TOP 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17
B ORDERING INFORMATION :"’“\C’\? {E\
Order Number P{m\\ B " \ U Tel:;erature Range
ey | D N\
ADSP-8110JG 169 Pinwﬁ 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-71204G 169 Pin Pin-Grid-Array 0-70°
ADSP-7120KG 169 Pin Pin-Grid-Array 0-70°
g/ R

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. OCT 1 7 1890
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