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Am9340

Four-Bit Arithmetic Logic Unit

m——

stinctive Characteristics

provides addition and subtraction and two logic func-
tions.

1ypical add time of only 20ns and subtract time of
only 25ns for 4 bits.
provision made for full look-ahead arithmetic over 16-
pit wards without additional carry package.

Can be operated in ripple-block mode to give typical
addition time of only 47ns for 28-bit words without
additional carry packages.

« 100% reliability assurance testing in compliance with

MIL-STD-883

Electrically tested and optically inspected die for the
assembiers ol hybrid products

Mixing privileges for obtaining price discounts.
Refer to price list
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FUNCTIONAL DESCRIPTION

The AMG340 ia & high spaed Arithmetic Logic Unit which can psriorm two
ewmetic operalions snd twa loglc funclions on twe binary 4-bit words.
The ‘arithmetic _operations afe dd and subliacl and the logic junctions
T EXCLUSIVE OR for active LOW data inputs and OR and

1s. The oparation performed by

are AND
FOUIVALENGE for active HIGH data inpyl
ect inputs Su and S

he Arithmetic Logic Unit ts determined by wwa seb

The AmB340 can pertorm in1's or 2's

srithmatic and k-ghead tor higl pead opera-

tona.

Provision is mada_for external look-
c87C8)

full Internal

ahead by using the (CP) carry propa-
gute and { carry out/carry generate tunctions. An inpui carry
work on the Arithmaetic Logic Unit aslows tull iooh-ahead over the first
it ~plock carry between subsequent word
inceements of 12 bita. This ripple-block carry method of cascading units
1y out enable input HIGH st the

1o giva a carry-out signal from
ar cariy-out signal is then used B
the carry~in signal 10 the jock. The COE inputs for all other units.
ate tied to ground as shown in Figure 3. This ripple -block mathod of
addition and gives high- d tion 60ns typical addition
$ime for 40-bit wards, without additional carry packages.
active LOW or active HIGH data

h the look -anead carry inpuls and
cafry propagate, bul \abelled
d In ke same manner as

outputs are not carry generate snd
Cx and Cv i they are still
e sctive LOW case.

LOGIC SYMBOL

Active LOW Active HIGH

v, =PIN24
GND = PiN12

Amo340 ORDERING INFORMATION -,
A

o
Temperaturs R Order

Package
Type Rangs }\L')‘ Number
Molded DIP 0°C tQ: +75°CC, AMY34059C
Hermetic DIP oR40 H7B%G UENG34059X

oC 4o +125°C  UBNG34051X

—35‘0'10 +125°C  U4MB34051X
c_)\;-’ Note UXX9340XXD

Hermetic DIP
Hermetic Flat Bp
Diggs™
Q@Z;sv

Note: The dice supplled wi
$769C and —55°C to +125°C temperature 1ange.

Nl contain units which mest both 0°C 10

CONNECTION DIAGRAM
Top View
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MAXIMUM RATINGS (Above which the usetul lite may bs impained) -
PP S —
Storage Temperature —65°C to +150-
Temperature (Ambient) Under Bias —55°C to +1259f
Supply Voltage to Ground Polential (Pin 24 to Pin 12) Continuous ~0.5Vio 41
DC Voitage Applied to Qutputs for High Qutput State -05Vto +Vema-
DC Input Voltage —0.5 Vto 455y ]
Output Current, Into Outpuls W
DC Input Current —~30mA to + 50
i
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)
AMBIOS9X T, = 0°C to +75°C Ve =560V 5% I
AMGMOBIX T, = —35°C (0 +126°C Vo = 5.0V T10% i
Parameters Description Test Conditions Min TYP (Note 1) Max Units
Vee = MIN, I, = —0.8 mA
v, Output HIGH Voltage ce ol 24 a6 Volts
o P Vin = Vi or vy,
Vee = MIN, 15 = 16.0 mA
V, Output LOW Voltage cc + G 0.2 0.4 Voits
o Vin =Vigor vy -
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts | |-
voltage for all inputs o
v, Input LOW Level Guaranteed ln?ul togical LOW 0.8 Volts
voltage for all inputs -
Unit Load
Vee = o Vi =04 —1. —1. ke
li MNote 2 input LOW Current cc = MAX., Viy v 10 16 mA p
Unit Load I
Vee = MAX,, V 24V .
Iy (Note 2) Input HIGH Current ce N= 6.0 “ who
Input HIGH Currant Vee = MAX. Vpy = 5.5V 10 mA |
Ve = MAX,, Am934051X 30 —-100 !
[ Cutput Short Circuit Current cc ! ma
* Vou =00V Amg34058X | 30 —100
1
So=Bg,=0V Amg34051X 85 127 -
tee Power Supply Current All other inputs = 4.5 v mA 3
Ve = MAX. AmB34059X 85 128 i

Notes: 1) Typical limits are st Vo = 5.0V, 25°C ambient and meximum loading.
2} Actusi input currents are obtained by multiptying unit load current by input load facior (See Loading Rules).

Switching Characteristics (T, = 25°C)
Ly | Tum Off Delay (B, to F,) Add Mode

Test Conditions

| Turn On Delay By toFy)

| Tum off Dslay {B,to F,) Subtract Mode

Turn On Delay {Bo toF, 3) Sub'trrncl Modo

Turn Off Delay (B, to TG/CG CG) Add M Moda
" Turn ( On Delay (B, to COlCG) Add Mode

Vee =5.0V,C = 15pF

= NV Refer to lest Table
to COICG) SubtmctrMode e and Figure 1

Tum [»].} !5alay

Turn Off Delay (GG, ¢ ito CO/CH)

I Turn On Delay (C_ T M)

Turn Off Delay (CG sto Fy)
Turn On Delay (CG , to F)

e
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!DEFINI'I'ION OF TERMS

{WISCRIPT TERMS:

f Forward, applying to LOW inputs.

# HIGH, applying to a HIGH logic level or when used with V. to
dicate high V.. value.

t Input.

\ LOW, applying to LOW logic fevel or when used with Vee 1o
wicate low V. value.

¢ Output.

* Reverse, applying to HIGH inputs.

UNCTIONAL TERMS:

i, Active LOW Data A Inputs i =0, 1, 2, 3.

i Active LOW Data B inputs 1 = 0, 1, 2, 3.

E,, Active LOW Carry Generate input from ith previous ALU
=123

5_, Activa LOW Carry Propagate input from i'th previous ALU
=12

COE Carry Out Enable Input. When this input is HIGH the CO/CG
wlput is @ carry out signal and can be used to form a block ripple
Ay ALU. When the COE input Is LOW CO/CG output is the carry
#nerate signal which Is used for fookahsad operation.

to/ca Active LOW Carry Out/Carry Generate ocutpul. A HIGH
omc level on COE input gives Carry Out, 2 LOW level Carry Gen-

” Acnve LOW Carry Propagate output used in conjunction with
Fher TG and CP signals for lookahead operation.

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

fOut The lagic HIGH or LOW output drive capability in terms
#input Unit Loads.

§ Control inputs d the
=0,1.

Wit Load  One T2L gate Input load. In the HIGH state it Is equal to
254 at 2.4 V and in the LOW state it Is equal to 1.6 mA at 0.4 V.

or logic fi obeyed

OPERATIONAL TERMS:

1, Forward input ioad current.

low Output HIGH current forced out of output in Vo test

Il Output LOW current forced into the output in V- test.

1, Reverse input load current.

icc  The current drawn by the device under a +5.0 V power supply
bias with inputs S, B, B, B, B, at 0V and al other inputs and
outputs open circuit.

Negative Current  Current flowing oul of the device.

Positive Current  Current flowing into the device.

V. Minimum fogic HIGH input voitage. Refer to Figure 2.

¥V, Maximum logic LOW input voitage Refer to Figure 2.

Vou Minimum logic HIGH output voitage with output HIGH current
lon flowing out of output

Voo Maximum logic LOW output voltage with output LOW current
Iy into oulput.

SWITCHING TERMS: (All switching limes are measured at the 1.5V
logic tevel.}

Ly | (B F) The prapagation delay from the Ed input transition to
the F, output LOW 1o HIGH transition.
lw (B F) The propagation delay from the B input transition to
the F output HIGH to LOW transition.
L (Bn €O/CG) The propagation delay trom the Eu input transi-
tion to the CO/CG output LOW to HIGH transitian.
t .. (B,CO/CG) The propagation delay from the B, inpul transi-
o o 0
tion to the CO/CG output HIGH to LOW transition.
(CG,CO/CG} The propagation delay trom the CG_, input

+ 3 ! 3
transition to the CO/CG LOW to HIGH transition.

N tCG CO/CG) The propagation delay from the CG input

(ransmcn to the CO/CG HIGH to LOW transition.

L (E:E F,) The propagation delay from the GG _y input transi-
tion to the F oulpul LOW ta HIGH transition.
L (CG F) The propagation delay trom the CG _, input transl-
tion to lhe F oulput HIGH to LOW transition.
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SWITCHING TEST TABLE
Parameter ! Operation I Inputs at4.5v I Inputs st GND J Waveform
s (BoF) Add S.A.A R, A, B, 1
'p.,(oi’_ . R —m e o -
Yay (B, F) Subtract €G_, CP..B, S0 8. A, A A, A, 2
b (oF) o o i 8.8, o R
., (B, COICE) Add $,CG.,CP..B,.B, B S, COE.&, A.AA i
'pd*‘(g COICG) o i 0 - 2 & | Ao 2 Ny B
tg, (B, CO/CG) Subtract €G,.CP S S, COE, A, A, A, &, 2
_t- (B, CO7CG) B e B,.B.B, _
(€6, £o7¢a) $.B,B, 8,8, 1
toa Add
np; (€6, CO7Ta) - [N o
by, (CGLF) S, B, B, B,
pd+ 223 Ty Add P prl 1
ta_ (CG, F)) CP,CP,
INPUT UNDER
TEST
QUTPUT
WAVEFORM 1
OUTPUT
WAVEFORM 2
Figure 1
INPUT/OUTPUT INTERFACE CONDITIONS
Voltage interface Conditions — LOW & HIGH Current Interface Conditions — Low %
OUTPUT DRIVING INPUT LOAD
“LOW" I DRIVEN “LOW"
v, WT’UY H LOAD
30 o '
o 28 MINIMUM LOGIC , e
E A vay i
g 22 i Ving ore |
> 2D = = .
R 0. MINIMUM LOGIC l
w IMMUNITY IGH" INPUT
2 s 1 i VOLTAGE '
Soa
g0 o |
e oL
; 1 Vi, = GNT I
S na 1AXIM”UM LOGIC K l‘:'f abaly IMUM LOGIC
e m "Q%z'“;'.%y" Cutrent Interface Conditions — HIGH
8 04 -
o woutry , outeuT DtvinG | olleuTL080
DRIVING DEVICE et

Vou, Vin, l
________ o L o '
Vou, Vi,
DRIVING DAIVEN
DEVICE DEVICE
Figure 2

ORIVEN DEVICE
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MS] INTERFACING RULES Am9340 LOADING RULES (in unit loads)
Equivalent
Intertacing Input Unit Load -
Digital Family HIGH Low Input
Advanced Micro Devices 9300/2500 Series 1 1 Unit Outpul Drive B
1. i Pin No.’
FSC Series 9300 1 1 Input/ Quiput in No.'s  Load HIGH LOW :
T Series 54/7400 1 1 COE 1 15 - -
Signetics Saries 8200 2 2 S 2 ! — — -
National Series DM 75/85 1 1 . ? 3 1 — — :
DTL Saries 930 12 1 A, 4 3 — —
A, 5 3 — —
Table | A, 6 3 _ _
A, 7 3 — _
8, B 3 — _
B, 9 3 — — 7
B, 10 3 — —
B, 1 3 — — -
12 — — — ?
USER NOTES e, o1 == .
1. Arithmetic operations are performed on a word basis. c_G~J 14 _ 3 - - -
2. Logic operations are parformed on a bit basis. CP, 15 1 — —
3, Arithmetic in 13 complement fequires an end-around carry. - ‘E’ 16 - 2 S T
This is obtained by connecting the CO/CG output of the last o ~ .
ALU to the CG_y input of the first ALU. . CG,; 17 1 — —_—
4 jon in 2% requires a carry-in {CG_q = o T . 2 10
LOW) active LOW case, {CX_1 = HIGH) active HIGH case. .0 -
This is obtainad by connecting Sq to CG_1 for the active LOW F, 19 — 20 10 .
case and Sg through an inverter to CX_4 for the active - = -
HIGH case. F 20 - 20 10 P
F, 21 — 20 10 :
CO/CG 22 — 20 10
=5 : E
cP 23 — 20 10 ;
Vee 24 — — — :
Tabte Il !
OPERATION TABLE -
Control Inputs Actlve LOW Inputs and Outputs Active HIGH Inpuis and Outputs “ i
8, 8, Function Funclion :
L L A SUBTRACT B A SUBTRACT B8 1
H L A ADD B A ADD B
L H | A EXCLUSIVE OR B A EQUIVALENCE B
H H A AND B A OR B J
H = HIGH Voltage Level
L = LOW Voltage Level
Table 1 |
L 2-167




Am9340 APPLICATION
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4 ! o
T 1 ! .
UL L___lli_"'_l________"_ilﬂ_"_ ________ WAL i~
1
18-Bit Full Look-ahead ALV TYPICAL DELAV TABLE I f
Four Am9340 ALU’s can be connected tagether to form a ORD | ErA TRART ] 'k -
16-bit full Iaok-anaad ALU. This ALY can work in 1's or 2' WOEEDI;E?GTH SU:::SCT I ®
th and in the active LOW e SR - e 2L !
or active HIGH logic reprssemaﬂons

it longer word lengths
are required 12- bjt ALV blocks con

25 B
nected as shown in the 39 -

daghed portion of the diagram can be cascaded at the end of 52

the 16-bit full fook-ahead portion, 65

78
2] _

104
127 -

140
.
Figure 3 N
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PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS :
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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

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



