MAXIMUM £

!GS (Above which the useful fife may be impaired)

Storage Temper.
Temperature {Ambient) Under Bias

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous
DC Voltage Applied to Outputs for HIGH Output State

—
DC Input Voltage —0.5V 10455
DC Output Current, Into Outputs Dm

DC Input Current

—SSC to +150

—_— 7%

—

—55°C to 41257
~0.5V to4)y
—0.5V t0 + Voo mar

—30MA 10 +50m

ELECTRICAL CHARACTERISTICS OVER OPERA

TING TEMPERATURE RANGE

{Unless Otherwise Noted)

Am74153 Ta=0°C o +70°C Vee = 6.0V 16% (COML) MIN. = 476V MAX. = 5.25v
AmS4153 Ta = ~86°C o +126°C Vee = 5.0V 110% (MiL) MIN. = 4.8v MAX. = 5.6V Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Unis
VCE = MIN., iy = —B00uA
Vou Output HIGH Voitage Vi = Vinor Vi 2.4 34 Vom
Vee = MIN g = 16maA
v, Ou Vi 4
oL tout LOW Voitage ViN = Vipor vy 0. ! Vois
Guaranteed input togicel RIGH
Vin Input HIGH Level voltage for ail inputs Vom
—
Guaranteed input logical LOW !
ViL Input LOW Leved voltage for all inputs
\{] mpmcamvm Vee = MIN, HiN = —12mA
LTS8 Unit Losd
(Note 3) Input LOW Current Ve = MAX., Viy « 0.4v
LY} Unit Losd - -
{Note 3) Input HIGH Current Vee = MAX., V) = 2.4v »A
Iy Input HIGH Current Ve = MAX., vy = 5.6V mA
—
Output Short Circuit Current AmS4 —20 —-55 I
Isc (Nota 4) Vec " MAX. oyt =00V (— ~18 57 m
Am54 36 52 i
! Power Supply Current Ve = MAX. (Note 5) mA
cc o cc ot Am74 % 60
Notms: 1. For conditions shown 8 MIN. 0r MAX., use the s0propriste valus mpecitied under Electrical Charscteristics for the soplicatie device type.
2. Typical limits are ot YCC = 8.0V, 25°C ambient and maximum toading.
3. Actusl input currsaty = Unit Losd Current x input Losd Factor (Ses Loading Rutes).
4. Not more than one output =houid be shorted st & time. Ducation of the short circuit test shouid not 4xcoud one second.
8 tce hmmwlmwwmm“ulm-mm
Switching Characteristics (Ta =+25°C)
Pa Descripti Test Conditions Min. Typ. Max. Units
Dats 10 Output 2 .L—r n
15 23
——
Select to Output Vee * 5.0V, Ry = 4000, C_ = 30 pF ko] 34 L
-] A . S
Strobe to Qutput ! ——— 1 ™
15 23




FUNCTION TABLE LOADING RULES (In Unit Loads)
INPUTS OUTPUTS Fan-out
Output  Output
Select Data Strobe Output input/Output  Pin No.’s  Unit Load HIGH LOW
BA|[C C; C; C3 G Y 1 L o -
xx | x x x x H L 2 ! T
Lt ox x x L L 3 ) - _
Le o ox oxox L H 4 1 .
LH{ X L Xx X L L 5 3 -z
LH| X H x x L H 6 ] cT——
H L X X L X L L - - -
HL | X X #H X L H 7 L 10
WH| X X X & L L 8. - S
HH| X Xx x H L H 9 - 20 10
H = HIGH e T -
L = LOW n 3 _ Z
X = Don't Care - - -

Nate: A & B ars common to both 4 input multiptexers.

DEFINITION OF FUNCTIONAL TERMS

1C;, 2C; Data {nputs. The four data inputs to each multiplexer
i=0,1,2,and 3.

1Y, 2Y Multiplexer Qutputs. The output of each four-input
multiplexer.

A, B Select Inputs. The inputs used to determine which of
the four inputs are selected for the autput,

G Enable {Strobe). An active-LOW strobe used to enable the
output. A HIGH level input forces the output LOW regardiess
of the other inputs,

A TTL Unit Load is defined as +40u A measured at 2.4V HIGH and
—1.6mA measured a1 0.4V LOW.

INPUT/OUTPUT CURRENT
INTERFACE CONDITIONS

UNIT LOAD
AK§ENOM

Note: Actual current flow direction shown.




FUNCTION TABLE

INPUTS OUTPUTS Fan-out
Qutput  Output
Select Data Strobe Output Input/Output  Pin No.'s UnitLoad  HIGH LOW
BA|C € C C G v ] 1 1 -
Xxx | x x x x H L 2 ! T
LLjLox ox o ox L L 3 \ _
LL| W X x  x L H 4 1 T
LH| X L x x L L . 1 . _
LH| X H x x L H o , o
HL | x x L X L L _ A
HLl X x H x L H 4 S R L
HH| X x x L L L 8 T -
HH| x x X H L H 9 20 10
H = HIGH 2c0 10 1 , -
L = Low T2 o -
X = Don’t Care _._xi .- . i
22 12 1 - -
Note: A & B ars common to both 4 input multiplexers. 2c3 R S _
a7 1
15 1 z N
DEFINITION OF FUNCTIONAL TERMS % . _ o
v, 16 - z _
cc

1C;, 2C; Data Inputs. The four data inputs to each multiplexer
i=0,1,2, and 3.

1Y, 2Y Multiplexer Outputs. The output of each four-input
multiplexer.

A, B Select inputs, The inputs used to determine which of
the four inputs are selected for the output.

G Enable (Strobe). An active-LOW strobe used to enable the
output. A HIGH level input forces the output LOW regardiess
of the other inputs,

A TTL Unit Load 1s defined as +40u A measured at 2.4V HIGH and
—1.6mA measured at 0.4V LOW

INPUT/OUTPUT CURRENT
INTERFACE CONDITIONS

o

Note: Actual current flow direction shown.

- Niked i




wcrINITION OF SWITCHING TERMS

(Al switching times are messured st the 1.5V logic level unless

otherwise noted.)

fmax The highest operating clock frequency

tp H The propagation delay time trom an input change 10 an out:
put LOW-10-HIGH transition.

tpyL The propagation delay time from an input change to an
output HIGH-to-1L.OW transition.

tpyy Puise width. The time between the issding and trading
edges of a pulse.

T Rise time. The time required tor a signal to change from 10%
10 90% of 1ts measured values.

t Fall trme. The time required for a signal 1o change from 90%
10 10% of its measured values.

tg Set-up time. The time intervai for which a signal must be
applied and maintained at one input terminal before an
active transition occurs at another input terminal

th Hold ume. The time interval for which a signal must be
retained at one input after an active transition occurs at
another input terminal.

R Releass time. The ume interval for which a signal may
be indeterminant at one input terminal before an active
transition occurs st ancther input terminal. (The release time
falls within the sat-up tme interval and is specified by some
manufacturers as a negative hold time).

UNIT LOAD DEFINITIONS
HIGH LOwW
Maeasure Measure
SERIES Curtent  Voltage  Current  Vohtage
Am25/26/2700 W0.A  24v TemA 0av
Am265/265/275 l 50.A 27V 20ma 0sv
Am25L/26L/27L | 20uA 24V 04mA 03v
AmZSLSIZ6LS/2ILS | 20uA 27V -036mA 04V
amsaira 40uA 24V —16mA 0.av
sam7aH | s0ua 24V -20ma o4av
Amsas/74s " 50.a 27V -20mA o5V
it
mt":ﬁ 20uA 24V 08ma 0.4V
f‘;:"'"")‘ B ‘l 10ua 24V -018mA 03V
AmSALS/74LS U 20uA 27V -036mA 04V
AmOX B i 40uA 24v -16mA o4av
I 20LA 24v ! -04mA 03v
AmO3S00 | 50uA 27V 05 v
Am75/85 T a0ua  24v “oav
AmB200 T 40.A  asv 04v
Note: 1. S4L/74L has two ditferent types of stanaard inputs

SET-UP, HOLD, AND RELEASE TIMES

v
DATA
= RN RN

ov

A3
n

3v
TIMING
NeyT 18V

DATA
INAUT

Notes: 1. Disgram shown for HIGH dets only Output
trensition may be 0PPOSIte sense
2. Cross-hatched ares i don’t cere condition

PROPAGATION DELAY

v
SAME PHASE
INPUT TRANSITION ™ 18y
ov
wn L
- You
outeuT — v
vou
L H r__lfwu
EY
OPPOSITE PrasE _ 15v
NPT TRANGITION
ov

Notes: 1. Puise Generator for Al Pulses

PARAMETER MEASUREMENTS
FOR STANDARD ACTIVE-PULLUP TOTEM-POLE OUTPUTS

LOAD TEST CIRCUIT

EROM GLTPUT
UNDER TEST

PULSE WIDTH

LOw MG LW
PULSE

MIGH LOW miGn
PLSE

Rate < 1 OMHz 2, = 5051 t, = 100s t; & 100
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N JUTPUT VOLTAGE
IN... AFACE CONDITIONS

OB - MaxiMUM LOGIC
oef “Low outeur

paerr
voLTAGE  Vou,
OafuOTACE T B

MAXIMUM LOGIC
LOW INPUT

3 MINIMUM LOGIC E

2 “HIGH" OUTPUT

e LTAG! Vow,

> .

4 223 F Vin,

$ w0 -

H 15€ MINKIUM (OGIC
- ' IMMUNTY o HIGH” INSUT
g isf U tevarl o VOLTAGE
3

5oaap L

g Lt L

2

iv 10 T Vu,

H

2

H

VOLTAGE
NOISE
02 Ty -
oo (Low et} N —
DRIVING DEVICE DAIVEN DEVICE
Vou, Ving,
________ o
Vou, Vi
DRIVING DAIVEN
DEVICE OEviCE

Note: Reter to Electrical Characteristics for messure current.

DEFINITION OF STANDARD TERMS
H HIGH, applying to a HIGH voltage level.

L LOW, applying to a LOW voltage level,

i Input.

O Output,

Negative Current  Current flowing out of the device
Positive Current  Current flowing into the device.

I LOW-level input current with a specified LOW-avet
voltage applied.

iy HiGH-level input current with a specified HIGH-level
voltage applied.

loL LOW-level output current.

lon HIGH-level output current,

Isc  Output short-circuit source current,

Icc  The supply current drawn by the device from the Veg
power supply.

Vi  Logic LOW input voltage.

Vin  Logic HIGH input voltage.

Voo LOW-ievel output voltage with I applied.

Vou HIGH-level output voltage with gy, applied.

PHYSICAL DIMENSIONS
Oual-in-Line

ADVANCED

= ™
e MICRO
- . ;' — DEVICES INC.
T 901 Thompson Place
-] Sunnyvale
= a California 94085
—{-—::_._ (408) 732-2400
: LS TWX. 910-339-9280
X TELEX: 34-6%08
Advanced Micro Devicss can not swume rHponsibility for use of sny circuitry described other then Curauitry entirely emboded in an Advenced Micro Dewsces product, 4- M




/

Am54/74160 + Am54/74161 _ =50
I Am54/74162 + Am54/741637 /7>

carry output for n-bit cascading

Synchronous Four-Bit Counters it &
"
ctive Characteristics
#it synchronous counters
smchronously programable ® Synchronous or asynchronous clear
1§ sernal look-ahead counting ® 100% reliability assurance testing in compliance with

MIL-STD-883.

P

™ AmE4/74160, AmB4/74161, Am54/74162 and Am54/74163
gnchvonous, presetiable counters have internal look-ahead carry
nd rippie carry output for high-speed counting applications. The
AmSA/74160 and Am54/74162 are decade counters and the
An5A/74181 snd Am54/74163 are 4-bit binary counters. Counting
o loading occurs on the positive transition of the clock pulse. A
LOW isvel on the losd input causes the data on the A, B, Cand D
aput 10 be shifted 10 the sppropriste Q outputs on the next
positive clock transition. LOW-to-HIGH transitions of the load
ingut should not occur when the clock is LOW if the enable inputs
w¢ HIGH ot or bafore the transition.

FUNCTIONAL DESCRIPTION

The Am54/74160 and Am54/74161 testure an ssynchronous clear
A LOW level at the ciear input sets the Q outputs LOW regardless
of the other nputs. The Am54:74162 and Amb4:74163 nave 3
synchronous clear. A LOW level at the clear input sets the Q outputs
LOW after the next positive Clock tansiuion regaraless of the
enable inputs.

Both count-anable inputs P and T must ve HIGH to count Count
anable T is included in the cipple carcy output gate tor cascading
connection. HIGH-10-LOW level transiions on ihe enable £ or T
inputs should occut onty when the clock s HIGH,

Am54/74160 Synchronous Decade Countsr

LOAD "—o——-———‘ tag,
DATA 13)
A ™
03 gy
oaTA 8 o 1
¢ T L
LOCK =D 8
12 g
OATA (5} H "
4
U
g,
DATA (8} o
D l e
CLEAR :;; oo 4
E«uu[ L4
T 118 RIPPLE
o Lo

Am54/74162 synchronous decade counters are similar; however, the
cesr is synchronous as shown for the AmS54/74163 binary counters.

LOGIC DIAGRAMS

Amb54/74163 Synchronous Binary Counter

W

LOAD

oaTa 2
a

DATA &
8 3 .

oata 6

L !
CLEAR -

i R

enaace|]

Am54/74161 syncheonous mnary counters are simhuar however. the
clear is asynchronous as shown tor the Amb4 74160 decace counters

ORDERING INFORMATION

Part Package Temperaturs Qrger
Number Type Range Number
Molded DIP 0°Cto +70°C SN74160N
Hermetic DIP 0°C ta +70°C SN74160J4
AmbA Dice o +70°C SN74160X
: /74160 Hermetic DIP _85°C 1o ¥T2s"C SNSATBOT

Harmetic Fiat Psk —65°Cto +125°C  SN5S4160W

Dice _55°C 10 +125°C  SN54160X

Molded DIP 0°C 10 +70°C SN74161N

Hermetic DIP 0°C to +70°C SN741613

Dica 0°C 10 +70°C SN74161X

ATEA/TAI81 L eicDIP  -55°C 10 ¢126°C  SNS4161S
Hermetic Flst Pak  —56°C to +125°C  SN54161W

Dice —85°C 10 +125°C _SN54161X

Molded DIP 0°C to +70°C SN74162N

Hermetic DIP 0°C 10 +70°C SN74162J

Amb4 Dice 0°C 10 +70°C SN74162X
/14162 Hermetic OIP ~55°C 10 +125°C  SN54162J)
Hermaetic Flat Pak  —55°C 10 +126°C  SN54162W

Dice —55°C 10 +126°C  SN54162X

Moided DIP 0°C 10 +70°C SN74163N

Hermetic DIP 0°C to +70°C SN741634

Dice 0°C 10 +70°C SN74163X

\EATA1B3 | eticDIP  -56°C ta +126°C  SNSA163J
Hermatic Flat Pak  —55°C to +126°C  SN54163W

Dece —65°C 10 +126°C  SN54163X

LOGIC SYMBOL
3 4 s €
| | |
N S B
-
o —En T [RECTY B
1—p et )
[
] ] ‘ i vee = Pin 16
4 VI - - GND = FPing8

CONNECTION DIAGRAM

Top View

camay
Vccmv’wh Qg W Lo ENTLOAD
nooanno

% e 13 2 e
l‘t »

' [

®, 3 4 s &

oo o0y
Cih Cx A B I T ENPOND

Nota. Pin 115 marxea tor Orientation
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MAXIMUM “INGS (Above which the useful life may be impaired)

Storage Temp : o __»»777__:67?(2;1’0}‘1:50“
Temperature (Ambient} Under Bias o 77>¥?§57°C}0 H}E{
Supply Voltage to Ground Potantial (Pin 16 1o Pin 8) Continuous i DBVt
DC Voltage Applied 10 Outputs for High Output State P ... =05V +Vee n';
DC Input Voltage ~0.5V 10 455,
DC Output Current, into Outputs T o 7:;:' i 77730:4
DC tnput Current —30mA to +5.0m

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am74160, Am74161. Am74162, Am74163 Ta=0°Co+70°C Vee = 5.0V £5% (COM'L) MIN. = 4.75V MAX. =525V
AmS54160, AMS4161, AmE4162, AmE4163 Ta=~55°C 1o +126°C Veg = 5.0V 110% (ML) MIN. = 45V MAX. = 5.5V
Paramaeters Description Test Conditions (Note 1) Min. Typ.inotws 2) Max. Units
Ve = MIN, oy = —800kA
V Output HIGH Voltage 2.4 34 Vol
oH VIN = ViHor Vi
Vee =MIN. Ig = 16mA
VoL Output LOW Voitage 0.2 0.4 Vol
ViN = ViH or vy
Guaranteed input logicsl HIGH
ViH Input HIGH Levet voitage for all inputs 2 Vol
Guaranteed input logical LOW
v, [ i .

I nput LOW Leve voltage for all mputs 08 Volts
vy Input Clamp Voltage Vee » MIN, )y = -12mA -1.5 Volty
[m CKor ENT 32

Vee = MAX, Viy =04V
(Note d) Input LOW Current CC = MAX,, VN Others e mA
b CKorENT 80
VEE = MAX,, Vi = 2.
. ) Input HEGH Current CC = MAX., m\ztv— S e wA
] Input HIGH Current Vo = MAX., Viy = 5.5V 1 mA
Output Short Circuit Current 54 Series -20 —57 o
[} Vi MAX., oV mA
SC {Note 4) cce VoUT = 00V . [=T) ~57
Powser Supply Current 54 Series 59 85
lecH AR Outpurs HIGH Ve = MAX. (Note 5) T4 Serves = o ma
Power Supply Current 54 Series 63 N
ool All Outputs LOW Vee = MAX. {Nots 6) 74 Serins & o1 mA
Notes: 1. For conditions shown as MIN. or MAX., use the eppropriste value specitied under €iectrical Charactaristics for the spplicadle oevics 1ype
2. Typical limits are at Ve = 6.0V, 26°C ambient snd maximum losding
3. Actusl input currents = Unit Load Current x Input Load Factor (Ses Loading Ruies)
4. Not more than one output shouid be shorted st » time. Duration of the short circuit test Shouid Not excesd one wcona.
5. tCCH is Massured with the loed NPUt HIGH, then sge:n with the losd input LOW, with sl other inputs HIGH snd ai} Outputs open.
8. |ch is messured with the clock input HIGH, then sgein with the clock input LOW, with all other inputs LOW and sl OUtPUTS Open.
Switching Charactsristics (T = +25°C)
Parameters Description Test Conditions Min. Typ. Max. Units
3 3% !
PLH Clack to Carry Output ns
PHL 3 35 ,
13 20
*PLH Clock 1o Q Output with Losd Input HIGH ns
PHL 15 23
10 1“4
PLH Enable T to Carry Output ns
PHL 10 14
17
LPLH | Ciock to O Output with Load input LOW = o
PHL 19 29
Ciear to Q Output {Note 1) 20 30 ns
PHL bt Vee * 8.0V, T = 150F, R, = 40001 5 il
Puise Width N
tow Clear 20
Data - A,B,C,D 15
Ensble P 20
Set-up Time .
4 ind Load 2% ™ i
Cleer {Note 2} 20 !
-]
th Hoid Time - Any Input ] ns
fMAX. Maximum Clock Frequency » 32 MHz

Notas: 1. Measured from cleer iNput on Am54/74180 and AmB4/74161. Messurad from clock input on Am54/74162 and AmS4/74163.

2-200 2. Appiies 10 AmB4/74162 end Am54/74163 only.




VEFINITION OF FUNCTIONAL TERMS

CK Clock puise. Enters data or counts on the positive-
going edge.

CLR Clear. On the Am54/74160 and Am54/74161, the
clear is asynchronous., A LOW on the clear sets all four
fip-flops LOW. On the AmS54/74162 and Am54/74163
the clear is synchronous. A LOW on the clear sets ali four
flip-flops LOW atter the next positive-going clock edge.
LOAD Load. When the ioad is LOW, data on the A, B, C
and D inputs is transferred to the output on the positive-
going clock edge. When the ioad is HIGH, the counter is
enabled.

ENP Enable P. Paraltel count enable. Must be HIGH to
count.

EN T Enable T. Serial trickle count enable. Must be HIGH
to count.

A,B,C,D The four counter parallet inputs.

Qa.Qp. Qc, Qp The four counter outputs.

Carry Output  Carry iook-ahead circuitry for cascading.
Will be HIGH when the four-bit counter is maximum (1001
for BCD and 1111 for binary).

LOADING RULES (in Unit Loads)

Fan-out
Input Output  Output

input/Output  PinNo.'s Unit Load HIGH Low

Claar - R o

Clock 2 2

A 3 1 -

] 4 1

c 5 1

[+] 6 1

Enable P 7 1 - -

GND V 8 -

Load 9 1

Enable T 10 2 -

ap n - 20 10

ac 12 - 20 10

Qg 13 20 10

aa 14 20 10

Carry Out 15 20 10

Vee 16 -

A TTL umit load s detinea os 40uA measured at 2 4V HIGH and
—1.6mA measured at 0.4V LOW

T

INPUT/OUTPUT CURRENT
INTERFACE CONDITIONS

Note: Actual current flow drection shown




APPLICATIONS

Am54/74160 thru Amb54/74163
o " L] ] ‘o L . ” » " e n
o0
o w A [N A 8 o
el = S = S ot S
LA jam b e nr i
b cx o e o
S0, oy o g S"0) 08 o ap SRon o we g G%0. o o o b
Lo ‘
coean
Yo vy Y: v \0 A s Y7 A ] Y Y vy T2 Vi i .

High-speed, look-ahead carry counter for BCD {Am54/74160 or Amb54/74162) or binary (Am54/74161 or
Am54/74163). Can count modulo N.N1-t0 -N2, or Ny -10-N maximum.,




EEHNITION OF SWITCHING TERMS
{AH switching times are measured st the 1.5V logic level uniess

UNIT LOAD DEFINITIONS

H -

ov

v HIGH Low
otharwise noted. } Measure Measure
fmax The highest operating clock frequency. SERIES Current Valitage Current Voltage
tpLi4 The propagstion delay time from an input change to an out- Am25/26/2700 40uA 24V [ -1.6mA 0cav
put LOW-to-HIGH transition. — 1~ - ot — -
tpyL The propagation delay time from en input change to an Am255/26$/275 _ 50“,A, _ 2 7,\/, -2 D"‘A, . OFV
output HIGH-10-LOW transition. Am25LI26L/27L 20uA 24V » —0 4mA 03v
tpwy  Pulse width. The time between the lsading and trailing Am25LS/26LS/27LS 20“A 27v ‘0 36mA 04v
edges of a puise. _ e . B
t;  Rise time. The tima required for a signal to change from 10% Am54/74 40uA 24v mj' ETA . bav
0 90% of its measured values. 54H/74H 50uA 24V | -20mA 04v
tf Fall time. The time required for a signal to change from 90% e = e S e
10 10% of its measured valuss. Am545/745 _50uA 27V | ‘2 0'“A o5v
ty Set-up time. The time interval for which a signal must be 54L/74L
applied and maintained at one input terminal before an (Note 1) 2064 24V ! ~08mA 04V
active trantition occurs at another input terminal, SAL/7AL — T fm e e
th  Hold time. The time interval for which a signal must be {Note 1) 106A 24v 1 -0.18mA 0.3v
retained at one input sfter an active transition occurs at - [ —
another input terminal, AmS4L5/74LS 20uA 27V | —0.36mA 04v
tR  Release time. The time interval for which & signal may Am8300 '4(‘)‘.1\ 24 v . ‘ 6;1; T 0;;1
be indeterminant at one input terminal bafors an active o — i T
tramition occurs 8t another input terminal. (The release time Am83L00 20uA 24 v -0 4mA c3v
falls within the set-up time interval and is specified by some — T P
manufacturers ss a negative hold time). Am93s00 50'1‘ — ?,7 v -2 0 mA VO;‘F’ d
Am75/85 40uA 24v -1.6mA 04v
! Am8200 A0uA 45v —1.6mA 04V
Note: 1. 54L/74L has two different types of standard inputs.
PARAMETER MEASUREMENTS
FOR STANDARD ACTIVE-PULLUP TOTEM-POLE OUTPUTS
SET-UP, HOLD, AND RELEASE TIMES LOAD TEST CIRCUIT
DATA TEST
nNsuT POINT vee
A
TIMING FROM QUTPUT
INPUT 15v UNDER TEST
AL( DIODES
1NDYE OR
IN3064
CATA C INCLUDES
PROBE G
et CAPACITANGE
Notes: 1. Disgram shown for HIGH data only. Output
transition may be opp
2. Cross-hatched srea is don’ re candmon
PROPAGATION DELAY PULSE WIDTH
v
SAME
INNUT Tuuﬂm‘ % * v Low. mG:ULgvéw .
‘L——' L }.; 'nw-—_.l
von I
outeuT 15v HIGH w‘mmLGs:_ 15V

Note: 1. Puise Generator for All Pulses: Rate € 1.0MHz; 2g = 50{1: t, < 10ns, t; & 10ns.

2-203
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INPUT/OUTPUT DEFINITION OF STANDARD TERMS
VO. GE INTERFACE CONDITIONS
H HIGH, applying to a HIGH voltage Jevel,
0 r L LOW, applying to a LOW voltage level.
e “E MINIMUM LOGIC B
§ 26 "M OUTRUT - 1 input.
5 :; ———— PO : y O Output.
£ 20} b Negative Current Current Howing out of the device.
i NOISE MINMUS (OGIC
§ul —— [ iew ey Pouitive Current Current flowing into the device.
5o - liL LOW-level input current with a specified LOW-levs
S 2l = voltage applied.
1o - v, . . 'Y
g 08| waximum LOGIC --—‘::M“T_ Wi HIGH-level input current with a specified HIGH-levd
EopERr . RERR T e e
3 ::‘_——" NOISE B lor LOW.-ievel output current.
wb Wy lon HIGH-level output current.
OnvING pevice ovenpevice Isc  Output short-circuit source current,
Icc  The supply current drawn by the device from the Vee
power supply.
Vou, Virg ViL Logic LOW input voltage.
© ’T;‘ ________ v f: ° Vi Logic HIGH input voltage.
VoL Low-level output voltage with I, applied. H
e DeviE Vou HIGH-level output voltage with oy applied. ﬁ
i
Note: Refer to Electrical Charscteristics for MeasUTe Currents.

PHYSICAL DIMENSIONS
Dual-in-Line

‘Jrﬁ
a7 T

Advanced Micro Devices can not ssume responsitity for use of 1Y CCUILY GRIcriDed Other than Circurtry entirely embocied in an Advanced Mecro Devces product M




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.
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Figure 76. INIT-Initiated Transition from Protected Mode to Real Mode
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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.)
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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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