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Am9341- AmS54/74181

Four Bit Arithmetic Logic Unit/Function Generator

pistinctive Characteristics:

) Provides 16 arithmetic operations including add,

subtract, double and compare.

» Provides ALL 16 possible logic operations of two

variables in typically 19 ns.

+ Typical add time for 4 bits of only 19 ns, and typical

carry time of 12 ns.

s Full look-ahead for high-speed arithmetic aperation
on fong words.

e 100% reliability assurance testing in compliance
with MIL STD 883.

® Mixing privileges for obtaining price discounts. Refer
to price list.

FUNCTIONAL DESCRIPTION
The AmS4/74181 s & 4 high- spesd parallel Arithmatic Logic Unit
{ALUW/Digital Function tor. When the mode control (M) la heid
LOW the circult performs under conlrol of four function selact lines 16
aritimelic operations, the most important being add and aubtract, an two
4-bit paralie) binary wards. When the made conirol Is held HIGH the
creult perfonms, under canirol of the four function selsct lines sixteon
on an individual bit basis betwesn ihe two four-bit

logic_operal
paralle] wor
An opsn Ci or A = B ocutput ls provided 3o that equivalence of two
paratiel words can be made by connecting A = B outputs of several
ALU‘s fogether.

An internal full look-ahead carry scheme Is used lor high-speed arith-
melic operations gnd provision made for Hrma: look-ahead by providing
carry propagate (F) and cerry genarate (O) outputs. These cal Ignats
can be used aa Inpula to the AmS4/74182 look-ahead carry
form long word length high-speed paraiiel ariihmetic logic unlta.

me for sixteen-bil wards with four Amb54/74181 ALU's and one Am
54174182 look- ahead generator is only 31 na.

For aystems where ultra high-speed Is not required, the carry outpul
signsl {Ca+d) can be used to provide ripple-biock arithmetic operations.
The ALU can be used with either active HIGH or active LOW inputs and
zan also be expanded with the Am54/74182 look-shesd carry generator

in sliher mode. The interconnection patterns sre identical for both cases.
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A2 B2 Ay B,

£

:

4
4L

asmash
FH
=2

%y tF A=B TF,

Am54/74181-Am8341
ORDERING INFORMATION

CONNECTION DIAGRAM
Top Viaw

_oa
Voo A BrAgz By A3 B, 0GP § Fy

Package Temperature
Type Range ber
Molded DIP _ 0°C to +75°QO" SN74181N
Hermetic DIP 0°Cto 9 SN74181d
Hermetic DIP —55:3& &% ~ SN54181J
to \IB°C  SN54181W

Hermetic Flat Pak 2
Dice 9360-@ Qe SN54181D

55°C to + 125°C temperature rangas.

54/ 74‘(1 9341

QOrder
Number
Am9341C
UBNS34159X
UBNS34151X
U4M934151X
UXX8341XXD

|\
NOTE: :W:uppllm will contaln units which mest both D°C to +75°C

100nOnnnnonn

24 23 22 27 2019 18 17 16 15 14 33

.I23650133IDH\1

B8N 8[N]8| RN E]E]R]

8y Ag S3 8 Sy Sq €y M Fo £y Fy GNO

NOTE: Pin 1 Is marked for crientation.
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(Abave which

f
aga Applied fo Outputs f
OC input Voltage

Output Current, Into Outputs
OC input Current

ELECTRICAL CHARACTERISTICS OVER OPE

the usetu life may be impaired)
7 = TTPAired).

RATING TEMPERATUR

Am74181 Ta=0°Cro +20°C Vee = 5.0V 8% (Com'L) MIN. = 4.75v MAX. = 6,25V =
AmS4181 Ta=-68°Cro +125°¢C Vee = 5.0V £10% (MIL) MIN. = 4.5v MAX. = 5.5v Typ.
Parameters Description Test Conditions (note 1) Min. {Note 2] Max. Unity
v Output HIGH Voitage Vee = MIN., Igy = —800uA 24 2a
'OH (Except A=8 Output) VIN = Vi or vy - - Vol ;
Vee = MIN. ig = 16mA i
Vi Ouput LOW Vohage 0.2 0.4 Vi
oL VIN = Vip or vy oh
Guaranteed input logical HIGH voitage h
Vin Input HIGH Level for all inputs 2 Vo
Guaranteed input logical LOW voltags -
Vi Input LOW Level for all inguts 0.8 Voly &
v, Input Clamp Voltage Vee = MIN, |y = —12mA -15 Volty
Vee * MIN, Vo =65V :
] Output HIGH Curvent for A~g Output 250 uA
OH ViIN=Vinor v
™M 1.6
I Ao B; 4.8
{nput LOW Current Vee = MAX, Vi = 0.5V
tNote 3y | 1" : ce W Tea | ™
Cn -8 -
[ 40
. R or B; 120 i
‘::n. a | ineut HIGH Curren 5 Vee = MAX., Viy = 2.7V 60 o[
[N 200 |-
[ Input HIGH Current Ve = MAX., vy = 5.5V 1 mA .
Output Short Circuit Current N Ams4 ~20 -56 LI
'sc (Note 4) (Except A=8 Output) Vee = MAX. e —ry 5] ™
Note § Amb54 88 127
A Am74 88 140
[ Power Supply Current Vee = MAX. mA
¥ Cur cc Note5 | Ams4 34 135
] Am74 94 150
Notes: 1. For conditions shown a8 MiN. or quﬂ use the sppropriste value sp

2. Typical imitsare at Ve = 6.0V, 25°C ambisnt ang maximum iosd
A Actual input currents = Emlud Load Current x in
4. Not more than one output should be shorted et s
5. lcc is measured under two conditions,
ASi, M, A st 4.5V, sil othee inpute grounded; autputs open
8. S|, M at 4.6V, ail other inputs grounded; outputs open,

DEFINITION OF TERMS
SUBSCRIPT TERMS:

N HIGH, applying 1o a
indicate high V.. value.
I Input.

L LOwW, applying to LOW logic level or when used with Vec to
Indicate low Ve vaiue.

O Output.

FUNCTIONAL TERMS:

A, Active LOW Daia A inputai=0,1,2,3.

A=B Open collector oulput. This output can be ‘AND tied' to
other A = B outputs to form equivalence aver compiete word length,
& Active LOW Data B inputs | = 0.1,2,3

C. Activa HIGH Carry In 1o nth ALU bit,

Cass Active HIGH Carry Out of n-4th AL bit,

¥, Active LOW Data Outputs of ALU I =0,1,2 3.

Fan-Out The logic HIGH or LOW output drive capabllity in terms
of Input Unit Loads.

Active LOW carry generais output for use in multi-level look-
ahead schemes.

2172M  Mode input

HIGH logic levei or when used with V.. to

whether arith

or loglc

ecified under E |

ectrical Characteristics for tha apalicable device type,
ing.

1est $houid not excesd one second,

P Active LOW carry propagate output for use in muiti-level looi
ahead schemas.

8, Control inputs o
1=01,23.

Unit Load One T2L gale input ioad. in the HIGH state it is equal
40uA at 2.4V and In the LOW state It Is equal 1o 1.6mA at 04

the arith

or logic fi abeye

OPERATIONAL TERMS:

§, Forward input load current, for unit input load.

low Output HIGH current, forced aut of output In Vi, test.
fo.  Output LOW current, forced into the output in Voo test.
1 Reverse input load current with v, applied to input.
Negative Current Current flowing out of the device.
Positive Current  Current flowing into the device.

Vi Minimum logic HIGH input voltage. Refer to figuse 3.
Vi Maximum logic LOW input voltage. Refer to figure 3.

Vou Minimum logic HIGH output voltage with output HIGH curn
Ion flowing out of autput.

Vo Maximum logic LOW output voltage with output LOW curr

e

I, into outpul.
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TEST TABLES
‘ DIFF MODE TEST TABLE SUM MODE TEST TABLE
! FUNCTION INPUTS: S, = S, =45V, 5, =5, =M= ov FUNCTION INPUTS & =5 —45V.5 = av
—— B i e R 1 i
X Other InpUl | Gungr Data Opher 7641 Othor Data Inputs
___ |ouput|output Cinput  Seme Bt Output Outpul
! Apply | Under Wave- Para- Under Apply Apply  Apply Apply  Under Wave-
torm meter | Tost . 45¥ OV 4S5V av Test form
I
t
wie A B None REMEMNS© Py
b | Aand 8
A .
v g A None hemamning ¢ T _
L | Aana B
: : . . \
Yoo | A | B None c Remaining - g 5
e | Aand B
; . . . .
R S - L .
o ! an
It 4 . . . . .
Remaining Lo | A 5 mNone  None Hemaning '
X and 8. C, [ . » AandB.C
: Ya. | B ' A Nome None Remaining  p | .
; e | ; AanaB.C
i e } ' ; . ;
| Remalning Yoa o 1 A ;Nqne § Remaning Remaiing & ' i
; Aand B, C, o ! ; 8 AC
! Remaining b | B None A Remaining Remaining & '
! and @, C, t 1 ! 8 ac
ain t | A Y o Remainin lRemalmn ! ' o =
b+ | A iNonei B g Her 9 c., 2
[ 8 iAc -
1 . . . . '
thas | 8 lNone & Remaning Remaining ¢ 2
t Pl B A.C. [
. _
! b | G None Ware 'y A AnyFly
: [ | A B oC . -
' 1 - 5
: Table 2 =
t LOGIC MODE TEST TABLE -
! FUNCTION INPUTS & =S =M =45V.8 =85 =0V
| _ ] | Other tnput ' : .
| | nput, Same Bit  Other Date 19U Guiput Guipt
Para- ;Under Apply Apply Apply Apply Under Wave- -
mater | Test 45V OV asv ov Tost ' form
. . B [ttt :
[ - - - b
. | & iNone B  None Lomadnd F 1 E
i Yo | AaraB.C i
il | . . . S
R Yae | B iNone A None  hemaming g 1y
i 1 Yt | Aand8.C :
I Table 3 -
e
SWITCHING CHARACTERISTICS Vc=5V.T\= 25°C, N = 10 (C_= 15 pF, R, =4004)
Test Conditions )
From (Input) To (Outpul) Tost Figurs See otso Tables 1,2, 3 Min Typ Max Units
T 2 e -
c, c. 3
o e l w8 "
M=0V | 1319 - -
" (SUM or DIFF mode) 12
M=0V.S, =5 =45V 13| e -
S, = §, = 0V (SUM mode} 131 l
“ M=0V S =5=0V ! AL e T
5, = S, = 45 V (DIFF mode) 1728
M=0V.5,=5,=45V : IR -
o o = 5, i ns
N S, = S, = 0V (SUM mode) w2
M=0V.§, =8 =0V (RS 1 " - i
Tand2 S, = S, = 4.5V {DIFF mode) oo
) s, = 27
Eax> M=0V.5 =5 =45V 8 1
'u’r) S, = §, = 0V (SUM mode) 12 18| s
F M=0V,8,=5=0V 20 2
Fuzi .8, =5, -
0z S, =S, = 45V (DIFF mode) 6 24 1 s E
M=0V S =S, =45V 19 3 e o -
S, = 5, = 0V {SUM mode) 20 30 E
M=0V.S5,=85 =0V 24 36 - -
S, = S, = 4.5V (DIFF mode) 2 3
M = 4.5V (LOGIC mode) 28 e :
19 29 =
M=0V.5,=5 =45V, W72 ]
g N ns -
- §, =8, = 0V (SUM move) 0 - -
M=0V.§ =5 =08V 2 32 e ~
= 5, = 4.5V (OIFF mode) 0 30
onl M=0V.5,=5 =0V 25 97 . R v
5, = 5, = 45V (DIFF made) 2 a2 2.173




SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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Figure 1
Note 5. The pulse generator has the followi

ng characteristics; frequency m 1 MMz, Zo., xS00.
8. C, Includes probe and jig cepacitance.

7. Al diodes are 1N20G4.
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INPUT/OUTPUT INTERFACE CONDITIONS
Voltage Intertace Conditions — LOW & HiGH Current Intertace Conditions — LOW
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MS) INTERFACING lum/mT-OADING RULES (in unit loads)
Equivalent Quiput Drive
Interfacing input Unit Load Inpu! Output Output
i Digital Family HIGH  LOW Input/ Output Pin No.'s Unit Load HIGH LOwW
Advanced Micro Devices 54/7400 Series 1 1 B, 1 3 — -
Advanced Micro Devices 9300/2500 Series 1 1 A 2 3 - —
FSC Serles 8300 1 1 5 3 4 -
Tt series 54/7400 ] 1 & 4 4 - -
Signetics Serles 8200 2 2 S 5 4 - -
National Series DM 75/85 1 1 *,..,(S:L i ‘; - B
DTL Series 830 12 1 o e . B B
Table 4 9 —_— 20 10
10 — 20 10
USER NOTES “ »7 2 0
1. Arithmetlc operations are performed on a word basis. 12 _ _ .
2. Logic operations are performed on a bit basis. 13 . 20 10
3. Arithmetic in 1's ' qui an end 14 o arc 10
around carry.
4 in2's ithmetic req a carry 15 - 20 10
in (C, = HIGH) active LOW case, (€, = LOW) active HIGH 16 — 20 10
case. 17 — 20 10
18 3 — —
19 3 — —
20 3 — —
2 3 — —
22 3 — —_
23 3 - —
24 —_ — -
Q/C = Open Coliector
A unlt load is defined as 40.A at 2.4V and 1.6mA at 0.4V.
Table §
OPERATION TABLE
Control Inputs Active LOW inputs and Outputs Active HIGH Inputs and Qutputs
s, 8, 8 8 Arithmetic (M =L, C, = L) Logic (M = H) nmetic LE,=m | Logic M =H)
L LLL Aminus 1 A 1 A
HilLL AB minus 1 A+B \W TRAve
L HL L AB minus 1 T TA+B oo A8
HHL L 1 minus 1 (2's comp.) " minus 1 (2's comp.) 71 o Logic ‘0 -
LLHL pius (A + B) T Aplus AB } -
HLHL AB pius [A + B) T T ABplus A +B) T B B
L HHL A minus B minus 1 T T A'minus B minus 1 ! ‘AGB
HHHL A+B T aEmsd | AB
LLLAH A pius [A + B T ApusAB [ TR+
HiLLH Aplus B ] *:;”:i-AiplusB | AGB
L HLH AB plus [A + B) AB plus (A + B] | B
HHLH A4B Asminus 1 | a8
UL HRH Aplus A2 xA) T AplusA2xA) l Logic 't
HLHH A plus AB “Aplus (A + B] ' A+E
LHHH Aplus AB T Aplus (A +B) " A+s
HHHH A >WAr;lim;sl zyi 77A7"VA

L. =LOW Voltage Level
H =HIGH Voltage Lavel

Table €
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Am54/74181 APPLICATIONS

Typicai addition times for various configurations are given jy | -
the table below. Subtraction fimes are approximately 5 oy
longer.

16-Bit ALU Ripple Carry TYPICAL ADDITION TiMES .

Figure 4

32-Bit ALV Two-Level Look-Ahead Over 18-Bit Groupe

AmS4/74181

Table 7

PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS
Hermetic Dual- In-Line Molded Duai-in-Line :
AAAAAA AR &
) 3
1

i -
N |

. ,:I %ﬁ% [ n
“wdledl Lo P

08
NOTE: Leads sre intended for Insertion in hole rows on 8007 canters
and are misaiigned 1o taciitame inssrtion.

PHYSICAL DIMENSIONS #‘ d d er(t:liution and Pad Layout | ;
F:f _n:n-; @o Pod ) 90 x 102 Mils
. O 630 N —i

T
e
i

p—

oi
- F

1 ETRERY - - :

i3 p wl ’ﬂ‘éﬂg_&c b ADVANCED -
i R 1 . 1. MICRO
F— ‘x— o DEVICES INC.

 —— 901 Thompson Place | ; :

LE 121 | f——— e Sunnyvels B

B “ ] California 94085 P
o5 ons [ ws (408} 732-2400

o8 o s

TWX: 910-339-9260 -

§§<”»
I

e

2176 NOTE: Leads are @old plated kovar, J

Advanced Micro Devices can not R8sume responsibility for ute of any circuitry described ciher than circuitry entirely embodied In an Advanced Micra Devices produc
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Preliminary Information AMDO

21850E/0—November 1998 AMD-K6®-2 Processor Data Sheet
Stop Clock Stop Grant State STPCLK# Sampled Negated Normal
(Re-entered after PLL stabilization)
CLK NNNNNNNNNSNANNNNNNTS AN
A313] ) )
BE[7:0]4# S 1))
ADSH# ) S/

M/IO# ) W
D/C# $ $

e 5 $

CACHE# ) %\
STPCLK# S/ )
D[63:0] |\ «
KEN# $ )
BRDY4 $ %

Figure 75. Stop Grant and Stop Clock Modes, Part 2

Chapter 5 Bus Cycles 169



AMDZ1

Preliminary Information

AMD-K6®-2 Processor Data Sheet 21850E/0—November 1998

INIT-Initiated
Transition from
Protected Mode to
Real Mode

INIT is typically asserted in response to a BIOS interrupt that
writes to an I/0O port. This interrupt is often in response to a
Ctrl-Alt-Del keyboard input. The BIOS writes to a port (similar
to port 64h in the keyboard controller) that asserts INIT. INIT is
also used to support 80286 software that must return to Real
mode after accessing extended memory in Protected mode.

The assertion of INIT causes the processor to empty its
pipelines, initialize most of its internal state, and branch to
address FFFF_FFFOh—the same instruction execution starting
point used after RESET. Unlike RESET, the processor
preserves the contents of its caches, the floating-point state, the
MMX state, Model-Specific Registers (MSRs), the CD and NW
bits of the CRO register, the time stamp counter, and other
specific internal resources.

Figure 76 shows an example in which the operating system
writes to an I/O port, causing the system logic to assert INIT.
The sampling of INIT asserted starts an extended microcode
sequence that terminates with a code fetch from FFFF_FFFQh,
the reset location. INIT is sampled on every clock edge but is
not recognized until the next instruction boundary. During an
1/0 write cycle, it must be sampled asserted a minimum of three
clock edges before BRDY# is sampled asserted if it is to be
recognized on the boundary between the I/0 write instruction
and the following instruction. If INIT is asserted synchronously,
it can be asserted for a minimum of one clock. If it is asserted
asynchronously, it must have been negated for a minimum of
two clocks, followed by an assertion of a minimum of two clocks.

170
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Preliminary Information AMDO

21850E/0—November 1998 AMD-K6®-2 Processor Data Sheet
INIT Sampled Asserted Code Fetch
CLK "LN"L"LNWNNWNNWNNK%‘LKQ_F{F\IF\F&LNNNF\
Al313] X 1)) X
BE[7:0]# X )Y X
ADSH T\_J Y
MAO# T\ S
D/CH __J ) \
WRE S )
D[63:0] —{ ) ) COOCOCO—
KEN# ) \/
BRDY# \/ ) \ /__
INIT / \ S

Figure 76. INIT-Initiated Transition from Protected Mode to Real Mode
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AMDZ1 Preliminary Information

AMD-K6®-2 Processor Data Sheet 21850E/0—November 1998
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Preliminary Information AMDZI

21850E/0—November 1998

AMD-K6®-2 Processor Data Sheet

Power-on Configuration and Initialization

On power-on the system logic must reset the AMD-K6-2
processor by asserting the RESET signal. When the processor
samples RESET asserted, it immediately flushes and initializes
all internal resources and its internal state, including its
pipelines and caches, the floating-point state, the MMX and
3DNow! states, and all registers. Then the processor jumps to
address FFFF_FFFOh to start instruction execution.

Signals Sampled During the Falling Transition of RESET

FLUSH#

BF[2:0]

BRDYC#

FLUSH# is sampled on the falling transition of RESET to
determine if the processor begins normal instruction execution
or enters Tri-State Test mode. If FLUSH# is High during the
falling transition of RESET, the processor unconditionally runs
its Built-In Self Test (BIST), performs the normal reset
functions, then jumps to address FFFF_FFFOh to start
instruction execution. (See “Built-In Self-Test (BIST)” on page
217 for more details.) If FLUSH# is Low during the falling
transition of RESET, the processor enters Tri-State Test mode.
(See “Tri-State Test Mode” on page 218 and “FLUSH# (Cache
Flush)” on page 103 for more details.)

The internal operating frequency of the processor is
determined by the state of the bus frequency signals BF[2:0]
when they are sampled during the falling transition of RESET.
The frequency of the CLK input signal is multiplied internally
by a ratio defined by BF[2:0]. (See “BF[2:0] (Bus Frequency)”
on page 92 for the processor-clock to bus-clock ratios.)

BRDYC# is sampled on the falling transition of RESET to
configure the drive strength of A[20:3], ADS#, HITM#, and
W/R#. If BRDYC# is Low during the fall of RESET, these
outputs are configured using higher drive strengths than the
standard strength. If BRDYC# is High during the fall of RESET,
the standard strength is selected. (See “BRDYC# (Burst Ready
Copy)” on page 95 for more details.)

Chapter 6
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AMDZ1

Preliminary Information

AMD-K6®-2 Processor Data Sheet

21850E/0—November 1998

6.2 RESET Requirements
During the initial power-on reset of the processor, RESET must
remain asserted for a minimum of 1.0 ms after CLK and V¢
reach specification. (See “CLK Switching Characteristics” on
page 255 for clock specifications. See “Electrical Data” on page
247 for V¢ specifications.)
During a warm reset while CLK and V¢ are within
specification, RESET must remain asserted for a minimum of
15 clocks prior to its negation.

6.3 State of Processor After RESET

Output Signals Table 31 shows the state of all processor outputs and
bidirectional signals immediately after RESET is sampled
asserted.
Table 31. Output Signal State After RESET

Signal State Signal State

A[31:3], AP Floating || LOCK# High
ADS#, ADSCi# High M/10# Low
APCHK# High PCD Low
BE[7:0]# Floating || PCHK# High
BREQ Low PWT Low
CACHE# High SCYC Low
D/C# Low SMIACT# High
D[63:0], DP[7:0] Floating TDO Floating
FERR# High VCC2DET Low
HIT# High VCC2H/L# Low
HITM# High W/R# Low
HLDA Low - -

Registers Table 32 on page 175 shows the state of all architecture
registers and Model-Specific Registers (MSRs) after the
processor has completed its initialization due to the recognition
of the assertion of RESET.
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