Am2914

.

Vectored Priority Interrupt Controller

add xe pky¢

DISTINCTIVE CHARACTERISTICS

® Accepts 8 interrupt inputs —
Interrupts may be pulses or levels and are stored
internally

® Built-in mask register —
Six different operations can be performed on
mask register

® Built-in status register -
Status register holds code for lowest allowed in-
terrupt

® Vectored output -
Output is binary code for highest priority un-
masked interrupt

® Expandable -
Any number of Am2914's may be stacked for
large interrupt systems

® Microprogrammable —
Executes 16 different microinstructions
Instruction enable pin aids in vertical micropro-
gramming

GENERAL DESCRIPTION

The Am2914 is a high-speed, eight-bit priority interrupt unit
that is cascadable to handie any number of priority interrupt
request levels. The high-speed of the Am2914 makes it
ideal for use in Am2900 family microcomputer designs, but
it can also be used with the Am9080A MOS microproces-
sof.

The Am2914 receives interrupt requests on 8 interrupt input
lines (Pg-P7). A LOW level is a request. An internal latch
may be used to catch pulses on these lines, or the latch
may be bypassed so the request lines drive the level-
triggered interrupt register directly. An 8-bit mask register is
used to mask individual interrupts. Considerabie flexibility is
provided for controlling the mask register. Requests in the
interrupt register are ANDed with the corresponding bits in
the mask register and the results are sent to an 8-input
priority encoder, which produces a three-bit encoded vector
representing the highest numbered input which is not
masked.

An internal status register is used to point to the lowest
priority at which an interrupt will be accepted. The contents
of the status register are compared with the output of the
priority encoder, and an interrupt request output will occur if
the vector is greater than or equal to status. Whenever a
vector is read from the Am2914 the status register is
automatically updated to point to one level higher than the
vector read. (The status register can be loaded externally or
read out at any time using the S pins.) Signals are provided
for moving the status upward across devices (Group
Advance Send and Group Advance Receive) and for
inhibiting lower priorities from higher order devices (Ripple
Disable, Parallel Disable, and Interrupt Disable). A status
overflow output indicates that an interrupt has been read at
the highest priority.

The Am2914 is controlled by a 4-bit instruction field ig-I3.
The command on the instruction lines is executed if IE is
LOW and is ignored if TE is HIGH, allowing the 4 | bits to be
shared with_other devices

RELATED PRODUCTS

Part No.

Description

Am2902A

Carry Look-ahead Generator

Am2913

Priority Interrupt Expander

Am25LS138

3-to-8 Decoder

Am27519

Mapping PROM

S Oneg

004778

Publication # Rev. Amendment
03576 E 10

1 Issue Date: January 1987

N |

viezwy

S3A2IA2( OIDIW P2OURAPRY



CONNECTION DIAGRAMS
Top View

Ceramic Dip Leadless Chip Carrier Flatpack

P[]+ ® A o[ M,
M3E2 9[F,
[ K B M
sar[]+ A
ﬁEs B[ 1Mo
m{]e 35:’0

] NC
] u[Je o 5 B =" =« 2
o[ ]s a[n e, e "% -i
m[: 9 2 :]fz " H = /-\ : ?
vee [0 afJu Vee ” i / =
s N S i
= »[ovo : =
s N o 8 \_/ ——=
O »[ Jer S e ﬂ':‘; £=| By
sa[ |3 8 :]'u % . v e =,‘
aND* —— Mg
o] 2[ e Gas w8 14 2 u;_E_;::
Gas[ s x[ % e " CD008031
Vo[ 25 IMa
v‘[: 7w ul 1%
CDoo4221

Vo] 23) M5
Lo 2%
P20 21[ Mg

CD004212

*Note: GNDs and pins 2, 19 & 31 must all
be tied together externally.

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL METALLIZATION AND PAD LAYOUT
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ORDERING INFORMATION
Standard Products

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: A. Device Number

B. Speed Option (if applicable)

C. Package Type

D. Temperature Range

E. Optional Processing

Am2914 D c B

I—E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

C. PACKAGE TYPE
D = 40-Pin Ceramic DIP (CD 040)
L = 44-Pin Ceramic Leadless Chip Carrier (CL 044)
X = Dice

B. SPEED OPTION
Not Applicable

A. DEVICE NUMBER/DESCRIPTION
Am2914
Interrupt Controller

Valid Combinations

Valid Combinations Consult the local AMD sales office to confirm availability of

DC. DCB specific valid combinations, to check on newly released valid
Am2914 L ﬁc\ combinations, and to obtain additional data on AMD's stand-
'u} ard military grade products.
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ORDERING INFORMATION (Cont.)
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL
(Approved Products List) products are fully compliant with MIL-M-38510 and MIL-STD-883C requirements. CPL (Controlled
Products List) products are processed in accordance with MIL-M-38510 and MIL-STD-883C, but are inherently non-compliant
because of package, solderability, or surface treatment exceptions to those specifications. The order number (Valid

Combination) for APL products is formed by a combination of: A.

moow

Device Number

. Speed Option (if applicable)
. Device Class

. Package Type

. Lead Finish

A
\—E. LEAD FINISH

A =Hot Solder DIP
C = Gold

D. PACKAGE TYPE
Q = 40-Pin Ceramic DIP (CD 040)
Y = 42-Pin Ceramic Topbrazed Fiatpack (CFT042)

A. DEVICE NUMBER/DESCRIPTION
Am2914
Interrupt Controlier

Valid Combinations

C. DEVICE CLASS
B =Class B

B. SPEED OPTION
Not Applicable

Valid Combinations

APL Consult the local AMD sales office to confirm availability of
/BQA specific valid combinations or to check for newly released
Am2914 valid combinations.
/BYC
CPL Group A Tests

Am2914 l 7LMC Group A Tests consist of subgroups: 1, 2, 3, 7, 8, 9, 10, 11

CPL PRODUCTS
The order number (Valid Combination) for CPL products is formed by a combination of:

A. Device Number
B. Speed Option (if
C. Package Type

applicable)

D. Temperature Range

E. CPL Status
M [o]

N
=
IS
-~
—

l——E. CPL STATUS

C =CPL Certified

D. TEMPERATURE RANGE
M = Military (-55 to +125°C)

C. PACKAGE TYPE

A. DEVICE NUMBER/DESCRIPTION
Am2914
Interrupt Controlier

L = 44-Pin Ceramic Leadless Chip Carrier (CL 044)

B. SPEED OPTION
Not Applicable




PIN DESCRIPTION

P70 Interrupt Request (Inputs)
Active LOW level or latched pulses.

LB Latch Bypass (Input)
When HIGH, the interrupt latches are transparent. When
LOW, the latches are negative pulse catchers.

M7.0 Mask Bus (input/Ouput)
Bidirectional bus to load or read interrupt mask.

I3 Microinstruction Inputs (Input)

1E Instruction Enable (Input) _
The microinstruction is executed if IE is LOW and is ignored
if IE is HIGH.

GAR Group Advance Receive (Input)
During a Master Clear or Read Vector microinstruction, this
input signal is used to load the Lowest Group Enable
flipflop. GAR of the lowest priority group must be LOW.

GAS Group Advance Send (Output)
During a Read Vector microinstruction, this output signal is
LOW when the highest priority vector of the group is being
read. GAS should be connected to GAR of the next higher
group in a cascaded system.

RD Ripple Disable (Output)
This output is LOW when Interrupt Disable (ID) is LOW, or
the Lowest Group Enabled is LOW, or an Interrupt Request
(iR) is generated in the group. This output is connected to
the Interrupt Disable (ID) input of the next lower group.

PD Parallel Disable (Output)
This output is HIGH when the Lowest Group Enabled flipflop
is LOW or an interrupt is generated in the group.

GS Group Signal (Output)
The output of the Lowest Group Enabled flipflop.

GE Group Enable (Input)
Input to the Lowest Group Enabled flipflop.

SO Status Overfiow (Output)
This output signal is LOW after the highest priority vec-
tor of the group has been read. It stays LOW until a
Master Clear or Load Status microinstruction is execut-
od. 50 of the highest priority group shouid be connect-
ed to the Interrupt Disable (ID) of the same group. 50
signals of lower priority groups are unused.

S0 Status Bus (Input/Output)
Bidirectional bus to load or read the status register.

ID Interrupt Disable (Input)
When LOW, this input inhibits the Interrupt Request (R)
output and generates a Ripple Disable (RD) output.

TR interrupt Request (Output)
Open collector output which is active LOW.

Va_g9 Vector Output (Output)
CP Clock Input (Input)

FUNCTIONAL DESCRIPTION

The Microinstruction Decode circuitry decodes the Interrupt
Microinstructions and generates required control signals for
the chip.

The Interrupt Register holds the Interrupt Inputs and is an
eight-bit, edge-triggered register which is set on the rising
edge of the Clock (CP) signal.

The Interrupt latches are set/reset-type latches. When the
Latch Bypass (LB) signal is LOW, the latches are enabled and
act as negative pulse catchers on the inputs to the Interrupt
Register. When the Latch Bypass (LB) signal is HIGH, the
Interrupt latches are transparent.

The Mask Register holds the eight mask bits associated with
the eight interrupt levels. The register may be loaded from or
read to the M Bus. Also, the entire register or individual mask
bits may be set or cleared.

The Interrupt Detect circuitry detects the presence of any
unmasked Interrupt (Pp_7) Input. The eight-input Priority
Encoder determines the highest priority, non-masked Interrupt
Input and forms a binary coded Interrupt Vector. Following a
Vector Read, the three-bit Vector Hold Register holds the
binary coded interrupt vector. This stored vector is used for
clearing interrupts.

The three-bit Status Register holds the status bits and may be
loaded from or read to the S Bus. During a Vector Read, the
Incrementer increments the Interrupt Vector by one, and the
result is clocked into the Status Register. Thus the Status

Register always points to the lowest level at which an interrupt
will be accepted.

The three-bit Comparator compares the Interrupt Vector with
the contents of the Status Register and indicates if the
Interrupt Vector is greater than or equal to the contents of the
Status Register.

The Lowest Group Enabled Flip-Flop is used when a number
of Am2914's are cascaded. In a cascaded system, only one
Lowest Group Enabled Flip-Flop is LOW at a time. It indicates
the eight interrupt group, which contains the lowest priority
interrupt level which will be accepted and is used to form the
hiaher order status bits.

The Interrupt Request and Group Enable logic contain various
gating to generate the Interrupt Request (IR), Parallel Disable
(PD), Ripple Disable (RD), and Group Advance Send (GAS)
signals.

The Status Overflow (SO) signal is used to disable all
interrupts. It indicates the highest priority Interrupt Vector has
been read and the Status Register has overflowed.

The Clear Control logic generates the eight individual clear
signals for the bits in the Interrupt Latches and Register. The
Vector Clear Enable Flip-Flop indicates if the last vector read
was from this group. When it is set, it enables the Clear
Control Logic.

The clock (CP) signal is used to clock the Interrupt Register,
Mask Register, Status Register, Vectar Hold Register, and the
Lowest Group Enabled, Vector Clear Enable and Status
Overflow Flip-Flops, all on the clock LOW-to-HIGH transition.
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TABLE 1.
MICROINSTRUCTION SET FOR Am2914 PRIORITY INTERRUPT CIRCUIT
I3lzl4lp  Mnemonic Instruction
Mask Register Functions
1110 LDM Load mask register from M bus
0111 KDM Read mask register to M bus
1100 CLRM [Clear mask register (enables all priorities)
1000 SETM |[Set mask register {inhibits all intermPts)
1010 BCLRM }Bit clear mask register from M bus *Note 1
1011 BSETM |Bit set mask register from M bus *Note 1
Status Register Functions
1001 LDSTA |Load status register from S bus and LGE flip-
flop from GE input
0110 RDSTA |Read status register to S bus
Interrupt Request Control
1111 ENIN Enable interrupt request
1101 DISIN |Disable interrupt request
Vectored Output
0101 RDVC |Read vector output to V outputs, load V + 1
into status register, load V into vector hold
register and set vector clear enable flip-flop.
Priority Interrupt Register Clear
0001 CLRIN [Ciear all interrupts
0011 CLRMR |Clear interrupts from mask register data (uses
the M bus)
0010 CLRMB |Clear interrupts from M bus data *Note 1
0100 CLRVC [Ciear the individual interrupt associated with
the last vector read
Master Clear
0000 MCLR |Clear all interrupts, clear mask register, clear
status register, clear LGE {lip-flop, enable
interrupt request.

Note 1: SET/CLEAR those bits which have corresponding M-Bus bits equal to one.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............................ -65 to +150°C
{Ambient) Temperature Under Bias .......... -55 to +110°C
Supply Voltage to Ground Potential

Continuous ...........ccoevvviiiiinninninn.. -05 Vito +70V
DC Voltage Applied to Outputs For

High Output State ..................... -0.5 V to +Vco Max.
DC Input Voltage...............c.c...oco.eee. -05Vto +55V
DC Output Current, Into Outputs......................... 30 mA
DC Input Current...........cceunneennnn, -30 mA to +5.0 mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

Temperature Tp
Supply Voltage

OPERATING RANGES

Commercial (C) Devices

Military (M) Devices

Temperature Tg
Supply Voltage ....

+45Vto +55 V

0 to +70°C
+475 V to +525 V

-55 to +125°C

Operating ranges define those limits over which the function-
ality of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified; Included in Group A, Subgroup 1, 2, 3
Tests unless otherwise noted

Parameters Description Test Conditions (Nots 1) Min. Max. Units
) MIL, IoH=-1.0 mA 24
Vee = Min,,
Vor Output HIGH Voltage Vi =Viy or V)L COM'L, Ion = -26 mA 24 Voits
Output Leakage Current M -
ICEX for IR Output Voo =Min, Vo =55 V 250 MA
loL=4.0 mA 0.4
Ve = Min,, loL = 8.0 mA 0.45
VoL Output LOW Voltage Vin = Vin or Vi oL Vaolts
loL =120 mA 0.5
Guaranteed input logical HIGH voltage
VIH Input HIGH Level for all inputs 2.0 Valts
Guaranteed input logical LOW voltage
ViL Input LOW Level for all inputs 0.8 Volts
Vi Input Clamp Voitage Voo =Min, Iy=-18 mA -1.5 Volts
Mo.7 -0.15
So.2 -0.1
L. B -04
Vee = Max.,
" Input LOW Current VI(;C= 04V ™ 20 mA
E -1.2
All Others -0.8
Moz 180
So-2 100
GE, GAR 40
Ve = Max., .
™ Input HIGH Current Vﬁf; Py e o0 pA
i D. 60
All Others 20
I Input HIGH Current Voo =Max., ViN=5.5 V 1.0 mA
Mg.7 -150
lozL Your =05V So-2 -100
Vo.2 -50
Off-State Output Current Ve = Max. Mo.7 150 HA
lozH Your=24 V So-2 100
Vo-2 50
0 to +70°C 305
comi 70°C 285
Ice Power Supply Current Voo = Max. 55 to +125°C 310 mA
ML 125°C 260
Output Short Circuit Current - - _ _
IsG (Note 2) Vee = Max. + Voyr, Yoyt =0.5 V 30 85 mA

Notes: 1. For conditions shown as Min. or Max., use the appropriate value specified under Operating Ranges for the applicable device type.
2. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.




SWITCHING CHARACTERISTICS over operating voltage and temperature range; included in Group A,
Subgroups 9, 10, 11 Tests unless otherwise noted

C_ = 50pF. Measurements made at 1.5V.

TABLE I. CLOCK AND INTERRUPT INPUT PULSE WIDTHS (ns)

Time COMMERCIAL MILITARY
Minimum Clock LOW Time 30 30
Minimum Clock HIGH Time 30 30
Minimum Interrupt input (Pg-P7) LOW Time 40 40
for Guaranteed Acceptance (Puise Mode)
Maximum [nterrupt Input (Pg-P7) LOW Time 8 8
for Guaranteed Rejection (Pulse Mode)
Minimum Clock Period, IE = H on current 50 55
cycle and previous cycle
Minimum Clock Period, iE =L on current 100 110

cycle or previous cycle

TABLE ll. MAXIMUM COMBINATIONAL PROPAGATION DELAYS (ns)

To Output
COMMERCIAL MILITARY
M S _ - M S
From Input Bus | Bus | Vp12 IR RD GAS Bus | Bus | Vg12 R RD GAS
iE 52* | e0* 65" - - 56 60* | e8* 70* - - 62
lo123 52" | 60° 65* - - 56 60* | e8* 70* - - 62
Irpt. Disable - - 45* 52 20 30 - - 48* 22 33
*Enable/Disable. Disable: C| =5 pF, 0.5 V Change on outputs.
TABLE HI. MAXIMUM DELAYS FROM CLOCK TO OQOUTPUTS (ns)
COMMERCIAL MILITARY
To To | To [ To | To To Jo | To | To | To [ To | To To To

Clock Path Vor2 | IR | PD | RD |GAS | S0 (GS |Voi2| IR | PD |RD | GAS | SO | GS
Irpt Latches and Register 76 97 67 67 80 - - 82 105 75 7% 85 - -
Mask Register - 97 67 67 - - - - 105 75 75 - - -
Status Register 67 88 63 63 - - - 73 96 66 66 - - -
Lowest Group Enabled Flip-Flop - - 48 52 - - 38 - - 54 58 - - 45
Irpt Request Enable Flip-Flop - 62 - - - - - - 66 - - - - -
Status Overflow Flip—Flop - - - - - 35 - - - - - - 40 -

TABLE IV. SETUP AND HOLD TIME REQUIREMENTS (ns)
{All relative to clock LOW-to-HIGH transition)
COMMERCIAL MILITARY
From Input Set-Up Time Hold Time Set-Up Time Hold Time

S-Bus 15 19 15 19
M-Bus 15 16 15 16
Bo-P7 15 9 15 9
LB 20 0 20 0
E 55 0 55 0
lp123 (See Note) tpwL + 33 tpwl + 40
GE 15 13 15 13
GAR 15 17 15 17
D 42 14 42 14
Po-P7 Hold Time _ _
Relative o LB 25 %

Naote: thwt is the Clock LOW Time. Both Set-up times must be met.




A. THREE-STATE OUTPUTS

SWITCHING TEST CIRCUITS
B. NORMAL OUTPUTS

C. OPEN-COLLECTOR OUTPUTS

Vioap=5 V VLoAD=5 V¥ VLoAD =5 V
S2 8§y P 8, Ry
o—o
Your Vout O—o/
s, B
Vour O——(/ Ry I =%
S
cL - - =
TCRO1371 =
2 TC001201
= IoH 5.0 -VoL
Ry =———
‘{ Ss R 5.0-Vge-VoL loL
=
4 loL + VoL
TCRO1351 Rz
5.0-Vge-VoL
Rj=—m—
loL + VoL
1K TEST OUTPUT LOADS
Pin Label Test Circuit Ry R2
Group
Signal B 300 2.4K
Group
Advance B 300 2.4K
Receive
Ripple
Disable B 300 2.4K
Parallel
Disable B 300 2.4K
Interrupt
Request ¢ 390 -
Sp-2 A 300 1K
Status
Overflow B 300 2.4K
Vo-2 A 300 1K
Mo.7 A 300 1K
Notes: 1. Ci = 50 pF includes scope probe, wiring and stray capacitances without device in test fixture.

2
3.

4,
5

S1 and S3 are closed while Sp is open for tpzH test.
$1 and S are closed while S3 is open for tpz; test.
CL =5.0 pF for output disable tests,

. Disable times measured from 0.5 V change on the output.

. 54, B2, S3 are closed during function tests and all AC tests except output enable tests.

SWITCHING WAVEFORMS

20 — 1
INPUTS XK KKK
neonneenreen: SERY 15V
ov QXXX
L3 1 ™
3o0v
cLock 15y
ov
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T0
cLocK ouTPUT
yo DELAY
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ouTeUTS .0:;:0:;:;:0'0'0.0.o.o.o.o.«.o‘o‘o’o,o.o.o, l_'
KR AR QAR
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KEY TO SWITCHING WAVEFORMS

WAVEFORM

tESE

INPUTS

MUST BE
STEADY

MAY CHANGE
FROMH TO L

MAY CHANGE
FROML TOH

DON'T CARE;
ANY CHANGE
PERMITTED

DOES NOT
APPLY

OUTPUTS

WILL BE
STEADY

WILL BE
CHANG ING
FROMH TO L

WILL BE
CHANGING
FROML TOH

CHANGING;
STATE
UNKNOWN

CENTER
LINE 1S HIGH
IMPEDANCE
“OFF" STATE

KS000010

Notes on Test Methods

The following points give the general philosophy that we apply
to tests that must be properly engineered if they are to be
implemented in an automatic environment. The specifics of
what philosophies applied to which test are shown.

1. Ensure the part is adequately decoupled at the test head.
Large changes in supply current when the device switches
may cause function failures due to Vcc changes.

2. Do not leave inputs floating during any tests, as they may
oscillate at high frequency.

3. Do not attempt to perform threshold tests at high speed.
Following an input transition, ground current may change by
as much as 400 mA in 5 — 8 ns. Inductance in the ground
cable may allow the ground pin at the device to rise by
hundreds of millivolts momentarily.

4. Use extrema care in defining input levels for AC tests. Many
inputs may be changed at oncs, so there will be significant
noise at the device pins which may not actually reach V|_or
ViH until the noise has settled. AMD recommends using
Vit <0 V and Vi =3 V for AC tests.

5. To simplify failure analysis, programs should be designed to
pertorm DC, Function, and AC tests as three distinct groups
of tests.

6. To assist in testing, AMD offers complete documentation on
our test procedures and, in most cases, can provide actual
Sentry programs, under license from Sentry.

~

Capacitive Loading for A.C. Testing

Automatic testers and their associated hardware have stray
capacitance that varies from one type of tester to another,
but is generally around 50 pF. This, of course, makes it
impossible to make direct measurements of parameters that
call for a smaller capacitive load than the associated stray
capacitance. Typical examples of this are the so-called
""ficat delays'’ that measure the propagation delays into and
out of the high impedance state and are usually spacified at
a load capacitance of 5.0 pF. In these cases, the test is
peformed at the higher load capacitance (typically 50 pF)
and engineering correlations based on data taken with a

bench set up are used to predict the result at the lower
capacitance.

Similarly, a product may be specified at more than one
capacitive load. Since the typical automatic tester is not
capable of switching loads in mid-test, it is impossible to
make measurements at both capacitances even though
they may both be greater than the stray capacitance. In
these cases, a measurement is made at one of the two
capacitances. The result at the other capacitance is predict-
ed from engineering correlations based on data taken with a
bench set up and the knowledge that certain D.C. measure-
ments (IoH. loL, for example) have already been taken and
are within specification. In some cases, special D.C. tests
are performed in order to facilitate this correlation.

8. Threshold Testing

The noise associated with automatic testing, the long,
inductive cables, and the high gain of bipolar devices when
in the vicinity of the actual device threshold, frequently give
rise to oscillations when testing high-speed circuits. These
oscillations are not indicative of a reject device, but instead,
of an overtaxed test system. To minimize this problem,
thresholds are tested at least once for each input pin.
Thereafter, "hard" high and low levels are used for other
tests. Generally this means that function and A.C. testing
are performed at "'hard" input levels rather than at V| max
and V4 min.

9. AC. Testing

Occasionally, parameters are specified that cannot be
measured directly on automatic testers because of tester
limitations. Data input hold times often fall into this category.
In these cases, the parameter in question is guaranteed by
correlating these tests with other A.C. tests that have been
performed. These correlations are arrived at by the cogni-
zant engineer by using data from precise bench measure-
ments in conjunction with the knowledge that certain D.C.
parameters have already been measured and are within
specification.

In some cases, certain A.C. tests are redundant since they
can be shown to be predicted by other tests that have
already been performed. In these cases, the redundant
tests are not performed.

"




INPUT/OUTPUT CURRENT DIAGRAM
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