Am9338

8-Bit Multiple Port Register

inctive Characteristics:

word x 1 bit simultaneous read-write three
ddress register.

ccess time of 48 ns typical.

lave enable allows scanning of memory contents.

100% reliability assurance testing in compliance with
MIL STD 883

Electrically tested and optically inspected die for the
assemblers of hybrid products

Mixing privileges for obtaining price discounts.

Reter to price list

Available in highly reliable moided
in-line or hermetic flat package

hermetic duat

FUNCTIONAL DESCRIPTION

The Am9338 is a three-address eight-bit register organized
as eight words of one bit per word. The register is designed
for high-speed memory applications and is partcularly
suitable as the high-: speed scratch pad memory in military
and cial th [ole Data can be writ-
ten into one location and simultaneously read from any twa
focations.

The register Is organized in a master slave arrangement
where there are eight master latches and two slave latches.
Data on the D. input is stored in the master latch selected by
the write address field A during the clock LOW time. Data
from the eight masters is then selected by the two independ-
ent read address fields B, C and stored in the two slave
latches during the clock HIGH time. This eight master two
siave arrangement makes the register indistinguishable fram
an eight master eight slave system and ailows both the two
read addresses 8 and C and the write address A 10 be simul-
taneously applied 1o the register at the start of a clock cycle
A slave snable is provided which if held LOW continuously
gnables the two slave latches and immedialely transfers
information from the master latches to the outputs so that
the memory can be ynchronously.
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LOGIC DIAGRAM

Am8338 ORDERING INFGRMATION
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Package Temperatuw\\u‘\ Order

Type qug(,, Number
- N \

Molded DIP P Qn‘d 1o WC U6M933859X
Hermstic 0% 6§ 75°C U7B933859X
Hermg lP SH55C to +125°C  U7BI3IE51X

Hermetic Flat Pak —55°C to +125°C  U4L933851X
Dice Note UXX9328XXD

Note: Yn- gice sunpned will contain units which meet both 0°C to
75°C and -55°C 1o +125°C temperalure ranges.
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MAXIMUM R. 38 (Above which the useful life may be impaired)
Storage Temperature

—65°C 1o +150 -
Temperature (Ambient) Under Bias 55010 g E
Supply Voitage to Ground Potential {(Pin 16 ta Pin 8) Continuous Zosve N .
DC Voltage Applied to Oulputs for High Output State 05Vie Vo
DC Input Voltage Z05Viore E
Output Current, Into Oulputs P

— _
DC Input Current —30 mA to +50py

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniass Otherwise Noted)

AmBISESOX T, =0°Cta +75°C Vo mEO0V £5% .
AmESSB61X T, =-35°Clo +135°C Vo =50V +10%
Parameters Description Tost Conditions Min. TYP. (Note 1) Max. Units {1
Vee = MIN, I, = —0.8 mA
H Voit e ' Oon . X !
Vou Output HIGH Voitage Vigg = Vi 07 Vi 24 36 Volts :
Vee = MiN., I, = 16.0 mA
O cc oL
Voo Output LOW Voitage Voo = Vay0r Vo
Guaranteed input logical HIGH
i HIGH Levei .0
Vin nput HIGH Leval voltage for ali inputs 2
.
v, Input LOW Levei Guaranteed input logical LOW
voltage for ail Inputs -
Unit Load
Ve = . 0. 3
. i Mot 2y Input LOW Current cc = MAX. Vyy = 04V :
: Unlt Load
Vee = MAX., vV, =24V
Iy Now 2y | Input HIGH Current < N
input HIGH Current Voo = MAX, V=55V
isc Output Short Clrcuit Current Voe = MAX, Vo =00V -10
tee Power Supply Current Vec = MAX.

Notes: 1) Typical imits are at Vee =50 V, 25°C smbient and maximum loading.
2! Actual input currents ars obtmined by multiplying unit losd current by input load factor (see Loading Ruies).

SWITCHING CHARACTERISTICS (T, = 28%C} (V. = 80V, C, = 1805
Parameters

Test Conditions Min Typ Max Units -
[ Turn Off Delay CP to Output Ay =By, = Cor 12 24 | 4z s ]
LN Turn On Delay CP to Output SE=H 10 19 ) ns E
Turn Ofi Delay Data to Output SE=L, G =L 17 as 75 ns
Turn On Delay Data to Outpul 20 42 68 ns
Turn Off Delay Address to Output Co=H 13 26 43 ns E
Turn On Detay Address to Output ' 24 48 81 ns e
Set Up Time HIGH Data 7 15 23 ns -
Sel Up Time LOW Data 3 8 13 -
Sat Up Time, Address Inputs 3 10 23 ns e
Minimum LOW Clock Pulse Width 11 18 ;
2-188 Minimum HIGH Clock Pulse Width 10 15 ns




TYPICAL INPUT AND OUTPUT CHARACTERISTICS

nput Current Versus

Input Current Versus

Output Current Versus
Output Valtage Z, and 2.
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Figure 1 Figure 2 Figure 3
JEFINITION OF TERMS
[y Reverse input load current.

WBSCRIPT TERMS:

¥ HIGH, applying to a HIG
w indicate high V¢c velue.

) input.

L LOW, applying 10 LOW logic level or when use!
indicate low V. value.

0 Oulput.

FUNCTIONAL TERMS:

., Write address field. Data on D, |
specified by the A address tield.
8,_, Read address tield. Data store
by the B Read Address Fleld is trans!
sppears at the 2, output when the ¢
logic Iavel to a HIGH logic level.
C,_, Read Address Fleld. Data stored in the master lalch spe-
cifled by the C Read Address Field s transterred 10 the C slave
latch and appears at the Z output when the clock pulse goes from
2 LOW logic level to a HIGH logic level.
¢P Clock Pulse. On going from a HIGH logic level to a LOW logic
level the information on the D, input is stored In the master latch
specified by the Write A Address Field. When the clock pulse goes
from & LOW logic level to & HIGH logic level information from the
master latch or latches specified by the B and C Read Address
Flelds are stored in the two siave latches and appears at the out-

H logic level or when used with V¢

d with Vce 10

s written into the location

d in the master latch specitied
ferred to the B slave latch and
16cK puise goes from a LOW

puts Zy, Zc.
D, Information on the D, Input is written into the master latch
specified by the A Address Field when the clock goes from &

HIGH logic level to a LOW logic level.
Fan-Out The fogic HIGH or LOW o
of Input Unit Loads.
Input Unit Load One TiL gate input load. In the HIGH slate it is
equal to I, and in the LOW state it is equal 10 1.

S(E Slave Enable. When LOW continuously allows information
from the master iatch addressed by the two read flelds B, C to
appear at the outputs Z, Z.

2, The B read address output.

Z. The Cread address outpul.

OPERATIONAL TERMS:

1, Forward input ioad current.

Output HIGH current, forced out of output i
Output LOW current, forced into the output in Vo, test.

from Vo powsr supply with

utput drive capability in terms

You n Vg, test.
|0L

lee The current drawn by the device
Input and output terminais open.

Negailive Current Current flowing out of the device.

Positive Current  Current fiowing into the device.

V,, Minimum logic HIGH input voltage.

Vi Maximum logic LOW input voitage.

¥, input voltage applied In i, 1 tests.

Vpu Minimum logic HIGH output voltage with output HIGH

current 1, tlowing out of autput.
Maximum iogic LOW output vo

flowing into output

Yoo ltage with oulput LOW current
IO\

SWITCHING TERMS

The propagation
transition to the Z outpu!

delay trom the clock input LOW to HIGH
t LOW to HIGH transition. Refer 10 Figure 4.
_ The propagation delay from the clock input HIGH to LOW
transition to the Z output HIGH to LOW transition. Refer lo Figure 4.
1, (D) The time required for a LOW fogic level to be present at
the D, input prior to the clock input transition trom LOW to HIGH
o retain a LOW logic levei. Reter to

in order for the master latch t
Figure 7. LOW data must be present at sl times between t, max.

and t,, min.

1,,{D) The
the D, input prior to the
in order for the master lat
Figure 7. HIGH data must be present at all ti

and 1, min.
t (A} The tima,
vice to raspond t
MU The propagat!
transition to the Z oulpu
Lao {0,) The propapati
transition to the Z output
+(l,(:-l) The piopag
transition to the Z output

time required for 8 HIGH logic ievel to be present at
clock input transition from LOW to HIGH
ch to retain & HIGH logic level. Refer 10
mes betwseen t,,, max.

relative 1o either clock edge, required for the de-
0 on the A add inputs.
ion delay from the data input LOW to HIGH
t LOW to HIGH transition. Refer to Figure 5.
on delay trom the data Input HIGH to LOW
HIGH to LOW transktion. Reter 1o Flgure 5.
ation delsy from the B8 or C address input
LOW to HIGH transition. Refar to Flgure 6.
_{(B,C-Z) The propagation delay from the B, C address nput
rransition to the Z output HIGH to LOW transition. Refer to Flgure 6.
cP,, ' The minimum LOW clock pulse width required to write
data into the master laich. Refer to Figure 8.
ce,. * The minimum HIGH clock puise width required to store
information into the slave \atch. Refer to Figure 9.
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TYPICAL SWITCHING TiME CHARACTERISTICS :
Al Inputs and outputs loaded with 15 pF only. Output

Is referred to as C.

Propagation Delay Versus

Propagation Delay Versus

Propagation Delsy Versus E
Ambient Temperature

Ambilent Temperature
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z z
H > M
» 3 k1
3 3 & -
& H g
g
! ; g
: ; g :
£ & 3
5 ; :
3 T 5
% 125 3 % 125
Ta - AMBIENT TEMPERATURE - °C TA ~ AMBIENT TEMPEAATURE - ‘¢
Figure 4 Figure 5 Figure 6 -
Set Up, Release Time _
Versus - Minimum LOow Minimum HIGH
Ambient Temperature Clock Pulse Width Clock Pulse Widih
60

]

Y1~ SET LIP, RELEASE TIME - ng
S

C¥pw L ~ CLOCK PULSE WIDTH — g
g &

o

Pow H ~ CLOCK PULSE WIDTH — g

-85 *®

12 125
Ta — AMBIENT TEMPERATURE - ¢

TA - AMBIENT TEMPERATURE — *¢

-] 126
Ta - AMBIENT TEMPERATURE — ‘c
Figure 7 Figure 8 Figure 9
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SWITCHING TIME WAVEFORMS

KEY TO TIMING DIAGRAM
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2-168

e




MS5I INTERFACING RULES

Am9338 LOADING RULES (in unit loads)

atacng s
Digital Family HIGH  LOW Pin Input Qutpul Drive
inpul/Output No.'s Unit Load HIGH Low
Advanced Micro Devices 8300/ 2500 Serles 1 1 8, 1 0.625 — —
FSC Series 9300 1 1 B, 2 0.625 — —
Advanced Micro Devices 54/ 7400 1 1 B, 3 0.625 — —
Tt Serles 54/7400 1 1 2, 4 _ 20 10
Signetics Serles 8200 2 2 Z. 5 - 20 10
National Serles DM 75/85 1 1 C, ] 0.625 — —
DTL Series 930 12 1 \ 7 0.625 — —_
GND 8 — — -
c, 9 0.625 — —
SLE 10 0.625 — —
CP 11 0.625 — —
DA 12 0.625 — —_
A, 13 0.625 - —
A, 14 0.625 — —_
A, 15 0.625 — —
Vee 16 — — —

INPUT/OUTPUT INTERFACE CONDITIONS

Voitage Interface Conditions — LOW & HIGH

MINIMUM LOGIC
26| “HIGH" OUTPUT
VOLTAGE

MAXIMUM LOGIC
“LOW" OUTPUT
VOLTAGE

OUTPUT/INPUT VOLTAGE LEVELS ~ VOLTS
-
T

ORIVING DEVICE

Van,
O] o
Yau,

DRIVING
OEWICE

OH,

NOISE
IMMLNITY
(High eves)

%
Hy
MINIMUM LOGIC

“HIGH" INPUT
VOLTAGE

Vi,

NOISE
IMMUNITY
(Low level)

MAIIMUM LOGIC
“LOW" INPUT
VOLTAGE

ORIVEN DEVICE

DRIVEN
DEVICE

Current interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD
oW DRIVEN LOW
v ouTeUT | LOAD
|
|
|
QFF
|
1
i
1
ON i
|
GNO T Plou

Ve

Current Interface Conditions — HIGH

QUTPUT DRIVING
HIGH

INPUT 1 O

ap

ORIVEN HiGH

‘o

]
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Am9338 APPLICATION
THREE ADDRESS ARITHMETIC REGISTER 4.BIT sLicE

CARRY SIGNALS
' TONEXT B340

SHIFT R
out

SHIFT L

et
SELECT

ALU BUS
OCUTRUTS

REGISTER
ADDRESS

A typical three address
arithmetic register system
where two operands can
be taken from any two
registers, operated upon,
and the result written in

to any register in the system.

REGISTER2 |

PHYSICAL DIMENSIONS
Dual-in-Line Molded

Metatlization and Pad Layouyt
77 x 125 Mils

ADVANCED

MICRO

DEVICES INC.

807 Thompson Place
Sunnyvale
California 94086

(408) 732-2400
TWX. 910-339-9280
TELEX: 34-6306

in Bn Advanced Micro Devices product.

e



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

Chapter 5 Bus Cycles 171



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

Power-on Configuration and Initialization 173



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.

174 Power-on Configuration and Initialization Chapter 6



