Am9311 - Am54/74154

Demultiplexer/One of Sixteen Decoder

rﬁnctive Characteristics:

o 100% reliability assurance Testing including
high- temperature bake, temperature cycling,
centrifuge and package hermeticity testing in
compliance with MIL-STD-883.

Mixing privileges for obtaining price discounts.

Refer to price hst.
Electncally tested and optically inspected dice for
the assemblers of hybrid products

FUNCTIONAL DESCRIPTION

The Am9311 D /One-of - Sixt Decoder accepts
four Inputs and selects one of sixteen mutually exclusive
active LOW outputs as shown in_Table . The Am9311 is
anatled by a LOW signal on E, and €, inputs.

incoming data on either —E", or E, with the other enable input
heid LOW can be demuitlplexed to any one of the sixteen
outputs, zero through fifteen, with binary addressing at inputs
A, A, A; and A,. This demuttiplexing capability is shown
in Figure 9.
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R
MAXIMUM NGS (Above which the usetul life may be impaired)
Storage Temperature m
Temperature (Ambient) Linder Bias —§5°C b,\{,
Supply Voltage to Ground Polential (Pin 24 to Pin 12} Continuous —05v.
DC Voltage Applied to Outputs tor High Output State —~05Vio +y P
OC Input Voltage —0.5Vi,
Output Current, into Outputs
OC Input Current —30'Mw.g‘
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)
AmBINISRX AmT4154 T, w 09C to 4 750C Ve =50V 5%
AmBINSIX AmSAIS4 T, — —559C 10 +125°C Vo =50V +10%
Parameters Description Test Conditions Min TYP (Note 1) Max Unin
= _ T
Vo, Output HIGH Voltage Vee = MiIN., I, = —0.8 mA 24 | 36 [ volu
T Vi = Vi o1V, ! ;
e ; ——
Vo Output LOW Voltage VCC ‘\:"';’ "IOt =160mA ©o02 04 | vom
IN =V
L S SV ., P ‘ﬂ_‘k‘ ——
v Input HIGH Level Guarlnlood input logical "HIGH | 20 *\ Vons
el voltage for alf inputs | :
- — | YUU8ge foraliinputs e [ R S
v input LOW Level Guaranteed input lagical LOW | ! 0.8 Voits
* voltage for all inputs I : !
o — f"h‘—{\—ﬂm%f —-
Unit Load i
I (Noe 2) oput LOW Current. Vee = MAX, V,, = 0.4V ‘ -1.0 —-1.6 mA
Unit Load
1,y (Note 2) Input HIGH Current
] it Current,
lec Power Supply Current

Notes 1) Typical Limits are a1 Ve = 5.0V, 25°C Ambient and maximum loading
2 Actual input currents are obtained Dy multiplying unit ioad Current by ingut load tacior (See Loading Aules)

Switching Characteristics v, - 2s:c,

Parameters Test Conditions Min Typ Max Units
(AD) Turn Otf Delay A input to output i 10 | 22 T ns
ppar” 70 | ! I
— —_—
L.4_{AO) Turn On Delay A input to output Vec =50V, C = 15pF 7 : 21 ! 28 ns
4. (EO) Turn Off Delay Enable input to output Refer 10 Figure 6 10 | 15 ' 23 ns
== - —_—
_(EQ) Turn On Delay Enable input to output 7 : 15 . 22 ns




DEFINITION OF TERMS

SUBSCRIPT TERMS:

N HIGH, applying to a HIGH logic level or when used with V.o to
ndicate high V.. value.

I Input.

L LOW, applying to LOW logic level or when used with V. 10
wdicate low V. value.

0 Output.

FUNCTIONAL TERMS:
Decoder/Demultiplexer On the basis of an applied instruction.

thanneis of are selected which certain
sources of i to cenain a.g.. the distribution
o timing signals; the i i ari registars

f. E. Enabie inputs. The device is enabled when both the Enabie
wouts are LOW.

famOWt The logic HIGH or LOW output drive capability in terms
o Input Unit Loads.

Wpwt Unit Losd One T'L gate input load. In the HIGH state it is
Mual 1040,4A at 2.4vandin the LOW state it is equal 101.6mA at 0.4V
% Active LOW output of Demultiplexer/Decoder j = 0-15.

OPERATIONAL TERMS:
lop Output HIGH current fcrced cut o1 0ulput 0 Vo test
lo
|H
Negative Current
Posilive Cutrent Current f'ca.r 3 irto the devile

¥, Minimum logc HIGH nput ~oiage Reterto Figure?
A\
Vou Minimum logic HIGH Culpul +oitage win cutput HIGH current
1, flowing out of sutpat

VYo Maximum iogic LOW colpul vo1age » in Suiput LOW current
I-_1nto output

Output LOW current forced inty the cutput in V. test
Reverse input 10ad cufrert win v._app-ed 12 .nput

Current t.oamg out of tre gesice

Maximum logic LOW input voitage Refer 1o Figure 7

SWITCHING TERMS: (All switcning times are measured at the 1 5v
logic level)
tpd.(A()) The propagation 3elay from irput address lransition 10
the output LOW to HIGH transition
lw_lAO) The propagation deidy 'rOm input address wransition to
the output HIGH to LOW transition
t,. (D) The propagation gewsy ‘rom inpul Enabie LOW to HIGH
transition 10 the output LOW to HIGH lransition

_(BO) The propagation deiay trom incut Enaoie HIGH to LOW
transition to the output HIGH t3 LOW transttion
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PERFORMANCE CURVES
Input/Output Characteristics

Output Current Versus Output Cuirent Versus
Input Current Versus Quiput Voltage Output Volage
Input Voitage Oubul Low Output
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Am9311 LOADING RULES (in unit loads)

TRUTH TABLE

__InpuTS ) [
) Fanout E, F A A A A 5123456783 10N1IZB3MI5
nput Output Output o T o TR ——
. HHXXX X HHHHMHHHHHHHHKBHNWH
inpul/Output _ PinNo’s  Unitload  HIGH Low ML X X K KiH R HHH MK HHHHHHHHA
3 1 — 20 10 LEXXX X HHHHHHHHHHBEHBHARHHWY
o LLLLLL/LHHHHHRHHHHHHHHN
Tout 2 - 20 10 LUKRLUL HUHHBHEHHHHHHHHERA
3 3 — 20 T LLLHLL HHLHHHHHHHHHHHHH
out LUHHULIHHHLHHHHRHHHHHNRH
Bour 4 — 20 10 LELLHL HHHHLHHHBHHEHHHKHHH
5 % o LLKLHC/HHHHHRLHHHEHHHEHNKAH
Tour - 1 LLULHHL HHHHHHRLHHHKENRHHHM
z 8 — 20 10 LLHHKHKL HHHHHHKRHLHHHHHEHHH
ouT
CLLLLH HHHHHHHHBLHHHHNKHHN
Bour 7 - 20 10 CLRECLUH HHHRHKHHHHHLHHHHHH
H ] - 2 10 LLLHLH;HHHHHKRHHHHHLHHAHEHH
ouT LLHﬁLHHHHHHHHMNHHLNHNH
Bour 0 — 20 10 LLLLHH- HHHHHHHHHKHKRLKHH
LUALHH HHHHHEHHHHEHHNHLHH
o1 10 - 2 10 LLLHHH HHHHHHHHHHHHARLA
Wour 7] — 20 10 LLHHHH HHHHHHHAHNHHHKRNHHL
GND 12 — _ — H = HIGH Voltage Level
= L = LOW Voitage Level
H°U’ 13 i 2 1 x = Don't Care
12 14 — 20 10
_ouv Table !l
13001 15 — 20 10
oy 16 — 20 10 MSI INTERFACING RULES
Bour 17 - 20 10 Equivaient
E, 18 1 — — Interfacing input Unét Load
E Ty 1 Digital Family HIGH  LOW
\ — — __Digitat Faewy =
A, 20 1 — — A d Micro Devices 930072500 Series 1 1
A, 21 1 — — FSC Series 8300 o
A, 22 1 — — Ti Series 54/7400
Ay 23 1 —_ — Signetics Series 8200 2 2
Vee 24 — —_ —_ National Series DM 75 85 1 1
Table | DTLSees®%0 12 1

Table it

INPUT/OUTPUT INTERFACE CONDITIONS

Voltage intertace Conditions — LOW & HIGH
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AmS311 APPLICATIONS

N e Decode any ¢ bit 8CD code
ADDRESS
OuYFu!EI:EZE‘UOu
L] ] ] e
i IR Dso%‘:‘ - 21 Ethss GRAY
Am8311 1/18 DECODER ) o L] 3 0
01323458 78 RI0TII21314 16 ; ; ; ; ;
T AR
4 . . ? [
s s ] [ ’
ouTRTS . . . ’ 5 !
Decode any BCD code using a 9311 element, K 4 " e "
Any 4 bit BCO code may be decoded by se- . 9 12 12 5 '
lecting outputs, exampies are shown in the table. Figure 8
—_——
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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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