0/012_(’

Am93L41

Low-Power Four Bit Arithmetic Logic Unit/Function Generator

jputinctive Characteristics
® 100% reliability assurance testing in compiiance with

, 125 mw typical power dissipation. MIL STD 883.
¢ Provides all 16 possible logic operations of two vari-
Typical add time for 4 bits of only 48 ns, ables typically in 42 ns.
L
FUNCTIONAL DESCRIPTION LOADING RULES
Am93L41 is & 4-bit high-speaed parsllel arithmstic logic unit (ALU}/ i 4
drvrlv:l lu’:‘;-cuon gandaumr. ‘wr;en'l:u m'odo Icommll (M)”ll h:lﬂd Ll()AN ":e In Unit Loads (Notes)
h under control of four function salact lines arithmetic
::fr.':xo';;.ﬂ'n"-“mon Impor:'-nl b-dlng add I.“Id uu?tu:lié:nh'woll-b:l par- TTL LOADS 93L LOADS
i ds. When ths mode control is held the circuit per-
ﬂm?ﬁ:glwgm'm of the four function select lines sixtesn loglic opgrl- tnput Load Factor HIGH LOW | HIGH LOW
ons on &n Individual bit basls between the two four-bit parailel words. ——— e e .- B e
An open coilector A = B oulput is provided so that equivaience of two M 0.5 0.25 1.0 1.0
parallel words can be made by connecting A = B outpuis of several ALU's e — —1 - s R - = -
logather. all A, all B 1.5 0.75 3.0 3.0
An Inlernal full look-ahead carry scheme is used for high-speed arithmelic i AR i S
operationd and provision ic made l%r turther look-ahead by providing carry 2.0 1.0 40 40
propagate (P) and carry generate (G) outputs. These carry signals can be — JESE A AT W A
used as inpuls 10 the Am8342 lock-shead carry gensrator to form long 2.5 1.25 5.0 50
word length high speed paralie) arithmetic logic units. I P T - T
For systems where uitra high speed is not required, the carry oulput signal — . mie T Awr T - -
|c:¢:)y can be used to provide ripple block ariihmetic operations. The ALU Output Drive HIGH Low HIGH LOW
can bs used with elther Active HIGH or Active LOW Inpuls and can be R B P
axpanded with the Am9342 lock-ahead carry generator in elther mods. The Fo FL FuF 10 3 20 12
ion patterns are for both ¢ . —_— B e —
0/C 3 o/Cc 12
NOTES:
1) A TTL unit load is specified as 0.4 V a1 —1.6 mA LOW, 24 V at 40 uA
HIGH
2) :ﬂg:n. unil load is specified as 03 V &1 —400 uA LOW, 24 V a1 20 uA
3) Enough outpul LOW current is avaifable to mix TTL and 93L loads and
still meet the 93L requiremeni of 8 V, of 0.3 V.
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Am93L41 ORDERING INFORMATION MAXIMUM RATINGS (Above which ihe usetul lite may be impaired)
Storage Temperature —865°C to +150°C
'\0(\ Temperature (Amblent) Under Bias —55°C to +125°C
Package Temperature ‘((\6 rder Supply Vollage 1o Ground Potential (Pin 16 to Pin 8) Conlinuous ~ ~0.5V to +7 V
24Pl ;I'Aypg ocRa"Qw'é\o Number C Voltage Applied 1o Outputs for High Output State _0.5V10 +Ve. max
-Pln Molded DIP 0°C 1 Amg3L4159C ne T vatane - _
24-Pin Hermetlc DIP oG\ s0e\ D UbNaaLa150% D Input Voltage 0sVio 4SSV
24-Pln Hermetic DIP 1 C UBNI3L4151X Output Current, into Quiputs 30 mA
24-Pin Hermetlc Fla %IO—SS% 125°C  U4M93L4151X DC Input Currant (Note 1) —30 mA 10 +5.0 mA
Dice \5 gee ote UXX93L41XXD
et
NOTE: The dice supplisd will coniain units which mee1 both 0°C to +75°C
i and —85°C to +126°C temparature ranges. Note 1. Maximum current delined by DC |nDul\voIlage
L 2177




ELECTRIC HARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

AmI3L4159X to +76°C Ve ™ 475V 525V
AmE3LAIBIX 3, a8°C 10 +126°C Ve = 450 Vto5.50 vV

Pi ters D ipth Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN, 1o = —0.4 mA
V, Output HIGH Voitage cC ' "OH 24 3.6
o Vin = Vi orVy, . Vol
Vee = MIN., I, = 4.92 mA
V, Output LOW Voltage cC ' oL 0.15 0.3 Vi
o Vin=Vyorv, os
Guaranteed input logical HIGH
Vv, input HIGH Level g
M P voltage for all Inputs 20 Volis
Guaranteed Input logical LOW
Vv, input LOW Level
i P voltage for all inputs 07 Volis.
93L Unit Load )
i - - — —
o Input LOW Gurrent Ve = MAX,, V=03V 0.25 0.4 mA
93L Unit Load
s Input HIGH Current Ve = MAX. Vi = 24V 20 2 HA
(Note 2) input HIGH Current Voo = MAX,, V), = 5.5V 1.0 mA
lsc Output Short Clrcuit Current Vee = MAX, Vg = 0.0V —45 —10 —15 mA
lec Power Supply Current Vee = MAX. 25 40 mA
Notes: 1) Typical limits are at V. = 5.0V, 25°C amblent and maximum loading.
2) Actual input ta are by @ unit toad current by the S3L Input load facior. (See loading rules)
SWITCHING CHARACTERISTICS V. =5V, T, = 25°C,
Porameter From (lnput) To (Output) Yest Conditions Min Typ Max Unha
toa s c ) 18 36 54
n G,
i v 12 PR 35 n
[N c. z M=0V 16 31 47
[ » any F mow3) (SUM or DIFF mode) 12 a4 36 ne
tpa s M=0V,8 =85 =45V, 16 31 47
[ K o8, 8 S, = §, = OV (SUM mode) 12 23 35 "
tos X orB = MmOV, 5, =8 =0V, 18 35 53
[N 0By a S, = 5, = 4.5V {DIFF mode) i3 2 39 e
K tar o B, 3 MmOV,S,mS, =45V, 18 35 53
i . [ Aorg, S, = §, = 0V (SUM mode) 13 26 39 "
: [ orB 3 M=0V,S=85,=0V, 19 37 56
! [ Ao, S, = S, = 4.5V (DIFF mode) 17 34 ) ne
| toas AorB r M=mOV,S,mS =45V, 24 48 72 e
: Lo ! ' (Note 3) S, = S, = 0V (SUM mode) 24 a7 71
; Yar X orB r M=0V,S, =85 =0V, 27 53 80
; [ AorB (Note 3) S, = 5, = 4.5V (DIFF mode) 27 52 79 "
i tas x 19 38 57
, Aorb, F M = 4.5V (LOGIC mode)
: b 2 46 69 "
- pd s XorB M=0V,8 =85 =45V, 20 40 60
:,_,, Aors, G S, =S, =0V (SUM mode) 22 a4 6 ne
pd+ A orB M=0V,5 =8 =0V, 22 44 65
‘ [ AorB, Crse 8, = S, = 4.5V (DIFF mode) 25 ) 74 "
- Yy A orB, AmB M=0V,5=S,=0V, 27 53 80
o - 8, m S, = 4.5V (DIFF mode) 25 50 75 "
. Note 3: F1 output ls worst case
; OPERATION TABLE
i Control inpute Active LOW Inpuis sad Outpuie Active HIGH Inputs and Outputs
8,8 8 8 Arfthmotic (M = | C, = L) Legic (M = H) Arithmotic (M = L, T, = H) Logic (M = H)
. LLLL A minus 1 x A X
H HLLL AB minus 1 B A+B A+B
LHLL AB minus 1 A+B A+B AB
HHL L minus 1 (2's comp.) Logke ‘1’ minus 1 (2's comp.} Logic ‘0"
LLHL Aplus [A + B} A+8 Aplus AB AB
Y HLHL AB plus (A + B) B AB plus [A + 8] B
L HHL A minus B minus 1 A@B A minus 8 minus 1 A8
H HHL A+B A+S AB minus 1 AB ADVANCED
LLLn A pius (A + B) ) A plus AB T+b MICRO
HLLH (Aplus 8 A@D Aplus B bx: 13 DEVICES INC.
i LHLH AB plus [A + B} » AB plus [A + B] B 901 Thompson Place
k HHLH A+B A+B AB minus 1 AB Sunnyvale
L LHH Aplus A {2 x A} Logic ‘0" Apius A{2xA) togk ‘1" Calitornia 94086
HLHH Aplus AB AB A pius A + B} A+8 (408) 732-2400
L HHH A plus AB AB Aplos A+ B A+ B N TWX: 910-339-9280
78 H HHH A A YT A TELEX: 346306

Advanced Micro Devices can not asaume responsibility tor use of any circultry d other than try entirely bodied in sn A Micro Davices product
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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
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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

Bus Cycles Chapter 5



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

Chapter 5 Bus Cycles 171



AMDZ1 Preliminary Information

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

172 Bus Cycles Chapter 5
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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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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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