























































































































































































































































































































































































































































































































































































































PS Interlock Group
HLD (Hold Request, Output, high asserted)

The hold/hold-acknowledge mechanism is an interlocking
mechanism between the peripheral subsystem and the IP.
Hold is used by the IP to gain control of the subsys-
tem bus to ensure that no subsystem processors will

make an access to the IP while it alters internal

registers.

This signal is put out synchronously with the rising
edge of CLKA. Hardware error detection sampling

occurs during CLRA low time.

In special cases it may not be necessary to use the
ELD function interlocking. In this case HDA can be
tied high and no SYNC pulse will be regquired for HDA
qualification. The hardware detects this condition by
noting that the HDA pin was high a half clock before
HLD requests a hold. In this mode the HLD output

still functions and can be monitored if desired.
HDA (Hold Acknowledge, Input, high asserted)

HDA is asserted by the peripheral subsystem when the
IP”s request for a hold has been granted. This pin

need only be a high pulse and can be asynchronous to
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CLKA. This pin must be followed by a SYNC pulse in

order to synchronously gqualify it.

PS Synchronization Group

XACK/ (Transfer Acknowledge, Output, low asserted)

XACR/ is used to acknowledge that a data transfer has

taken place.

For random or local accesses; XACR/ indicates that a

transfer to or from iAPX 432 memory has completed.

For buffered accesses where the XACR-Delay is not in
the advanced mode, XACK/ signifies that the transfer
from/to the prefetch/postwrite buffer in the IP has

been completed.

For buffered accesses which use advanced acknowledge

mode (XD=0) the formation of an advanced XACK/ signal
is requested. This allows the possibility of inter-
facing to the peripheral subsystem without wait
states. The acknowledge will be advanced if the
access is a read operation and the buffer contains the
required data or the access is a write operation and
the buffer contains sufficient space to accept the

write data. In addition, the access must be wvalid.
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If XACR/ is preceded by a low pulse on NAK/, then
XACK/ signifies that the access encountered a fault.
If the access was a random access, other than window
#4, the window will be placed in the faulted state and
any further accesses to this window will be ignored by

the IP.

If the IP is programmed to be in advanced acknowledge
"mode (XD=0) and XACK/ 1is not returned before the
peripheral subsystem issued SYNC, then XACK/ will be
postponed until valid data has been established on the

ADj5-ADg bus.
Five conditions affecting XACK/ behavior:

1. XACK-Delay, user programmable through an IP
function request. This parameter establishes
the minimum operating XACK-delay with respect

to the SYNC signal.

2. XACK-enable-flip-flop, set by the rising edge
of the ALE signal and reset by the falling

edge of the OE signal.

3. Internal IP Registers. These are used to
determine validity of the peripheral subsystem

access and establish access modes.
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4, Type of access behavior: Random, Local or

- e LT T

S. Bus Faults, non existant memory, etc.

Hardware error detection occurs during the first clock

of SYNC assertion.
NAK/ Negative Acknowledge, Output, low asserted)

This signal precedes XACK/ by one half clock cycle in
order to qualify it as a negative acknowledge. This

pin pulses low for only one clock pericd.

When the IP is in physical mode and making a local
access, the use of negative acknowledge may be used to
indicate that the access was made to nonexistant local
address space. This #ill allow determination of the

axres
L5

-] o

nNnroacaceny at
P339 ELV\-’\—UUUA— A=

system initialization time.

This pin could be used to set a status bit and cause a
special interrupt to transmit the information back to

the subsystem.

This signal is synchronously driven from the falling

edge of CLKA. Hardware Error Detection occurs during
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INHI

CLKA high.
(Inhibit, Output, high asserted)

This pin 1is asynchronously asserted by non-clocked
logic when a valid mappable address range is detected.
It can be used to override other memories 1in the
peripheral subsystem whose address space is overlapped
by an IP window. After initialization, the microcode
sets the INHI mode for each window by loading regis-—
ters in the IP for each window. Once the subsystem is
allowed to make a function request, it can selectively
disable or enable the inhibit mode on each window.

This pin is gated off by CS/.

The selection of the inhibit mode for window 0, when
in buffered mode, causes a corresponding built-in
XACK-delay which delays the acknowledge from going
active until two clock periods after the rising edge
of SYNC. This was done to facilitate most Multibus
systems that use INHI which require that the acknow-
ledge be delayed. When the Advanced XACK/ mode is
programmed, the inhibit mode should not be used on
window 0 when in buffered mode, since the acknowledge

will not be effectively delayed.

Hardware error detection occurs during the first clock

of SYNC assertion.
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PS Interrupt Group

INT (Interrupt, Output, high asserted)

This output is a pulse 2 CLKA”"s wide, and is synchron-
ously driven from the rising edge of CLKA. Hardware

error detection occurs during CLRA low.

PS Reset Group

PSR (Peripheral Subsystem Reset, Output, high asserted)

PSR is asserted by the IP under microprogram control.
When asserted, the peripheral subsystem should be
reset. In a debug type of control, it may be desir-
able to use this pin to set a status bit in an
external register or possibly cause a special inter-
rupt. This pin is normally asserted by the IP when
the peripheral subsystem is believed to be faulty and

would not respond to other means of control.

This signal is put out synchronously with the rising
edge of CLKA. Hardware error detection sampling

access during CLRA low time.
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Table 3. 43203 Electrical Characteristics

Table 4. 43203 D. C. Characteristics

Table 5. 43203 A. C. Characteristics

Figure 5. Timing Diagram for ACD Parameters

Figure 6. Timing Diagram for Local Processor Bus Timing

Figure 7. Timing Diagram for Multibus Interface Timing

Software Programmable Interface Timing

To accommodéte a wide variety of PS interfaces, there are
two programmable IP timing parameters: XACK-delay and write
sample delay. These parameters are located in a data
structure in iAPX 432 system memory that is accessible to

the IP via the function request facility.
XACK-delay is a two-bit quantity that specifies the minimum
delay before XACK/ is signalled on a transfer. The minimum

delay can only be attained with buffered accesses. Figure

XT displays the representation of the XACK-delay codes.
Table 6. XACK/ Timing Parameters
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43203 Electrical Characteristics

Absolute Maximum Ratings

Ambient Temperature Under Bias

Storage Temperature

Voltage on Any Pin with respect to GND

Power Dissipation

TABLE 3. 432073

0o Cto700C
-650 C to +1500 C
-1Vto+7 V

2.5 Watts

ABoLoTE  MAXr MUH
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jAPX 43203 D.C. CHARACTERISTICS

2

-
U

VCC=5V+10% Ta=00C to 700C
SPEC DESCRIPTION MIN MAX UNITS
 Vile Clock Input Low Voltage -0.3 +0.5 y
Vihc Clock Input High Voltage 3.5 vcC+0.5 Vv
Vil Input Low Voltage -0.3 0.8 v
Vih Input High Voltage 2 VCC+0.5 V
Icc Power Supply Current - 450 mA
Ii Input Leakage Current - +10 uA
Io Output Leakage Current - 410 uA
Iol @0.45 Vol
HERR/ - 8 mA
FATAL/ - 4 mA
AD15...ADO - 4 mA
OTHER - 2 mA
Ioh @2.4v - -0.1 mA
TagLe <. DO  CHARACTERISTICS



iAPX 43203 A.C. CHARACTERISTICS

VCC =5 + 10% Ta = 00C to 700C Loading: AD15...AD0 20 to 100pf
OTHER 20 to 70pf
SYMBOL  DESCRIPTION
8 MHz. 5 MHz.
MIN MAX MIN MAX UNIT
GLOBAL TIMING REQUIREMENTS
tey Clock Cycle Time 125 1000 200 1000 nsec.
t;,tf Clock Rise and Fall Time - 10 - 10 nsec.
t1,t2
t3,t4 Clock Pulse Widths 26 250 45 250 nsec.
tis Signal to INIT/ Hold Time 10 - 10 - nsec.
tie INIT/ Enable Time 8 - 8 - tcy
SYSTEM SIDE TIMING REQUIREMENTS
tde Signal to CLOCK Setup Time 5 - 5 - nsec.
tcd Clock to Signal Delay Time - 55 - 75 nsec.
tdh Clock to Signal Hold Time 25 - 3% - nsec.
tsi Signal to INIT/ Setup Time 15 - 25 nsec.
PERIPHERAL SUBSYSTEM SIDE TIMING REQUIREMENTS
tas ADI5...ADO,CS/,WR/,BHEN/ ,
Setup Time to ALE Low 0 - 0o - nsec.
tah AD15...ADO,CS/,WR/,BHEN/
Hold Time to ALE Low 32 - 35 - nsec.
tss SYNC High Setup Time to
CLKA High 50 - 60 - nsec.
tsh SYNC Low Hold Time to
CLKA High 30 - 40 - nsec.
tsw SYNC High Pulse Width 50 2 tcy 60 2 tcy nsec.
tds Write Data Setup to
Sampling CLKA High 10 - 20 - nsec.
tdh Write Data Hold to Sampling
CLKA Low (Advanced XACK/) 10 20 - nsec.
tdhx Write Data Hold to XACK/ 5 5 - nsec.
tasy AD15...AD0,CS/,WR/,BHEN/
Setup to SYNC 120 - 160 - nsec.
tsdh CLKA High to HLD,INT,PSR - 75 - 90 nsec.

TARLSE  5() AC CHARACTERISTICS
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SYMBOL  DESCRIPTION

8 MHz. 5 MHz.
MIN MAX MIN MAX UNIT

PERIPHERAL SUBSYSTEM TIMING RESPONSES
tsdh CLKA High to HLD, INT,PSR 75 - 90 nsec.
taih Valid AD15...ADO,CS/

to Chip INHl Va]id Delay , - 80 - 85 nsec.
tede OE to DEN/ Delay - 65 - 70 nsec.
tead 0E to Enable AD15...ADO Buffers

Delay (Read Cycle) - 70 - 75 nsec.
tdad OE to Disable AD15...ADQ Buffers

Delay (Read Cycle) - 52 - 55 nsec.
tdsx AD15...ADO Read Data Valid

Setup to XACK/ Active A : '

(Non-advanced XACK/) 20 - 20 - nsec.
tced CLKA High to Enable AD15...ADO

Buffers Delay - 70 - 75 nsec.
tevd CLKA High to Valid Read Data Delay - 80 - 90 nsec.
tox 0OE Inactive to XACK/

Inactive Delay - 80 - 90 nsec.
tdds AD15...ADQ Disable Setup

to DEN/ High 0 - 0 - nsec.
txde XACK/ Low to DEN/ High

(Write Cycle) - 35 - 40 nsec.
tecde CLKA High to DEN/ Low - 70 - 75 nsec.

XACK/ TIMING CHARACTERISTICS

Buffered Accesses with XD=0
tax ALE High to XACK/ Valid 0 65 0 70 nsec.
tdsx AD15...ADO Read Data Valid ;

Setup to XACK/ valid

(When internal state does not

allow XACK/ before SYNC) 20 - 20 - nsec.
tadx Valid AD15...ADO to XACK/ Valid

(when internal state allows

XACK/ before SYNC) - 120 - 140 nsec.

Buffered Accesses (With
XD=1 or XD=2) or Random Accesses
tdsx AD15...ADQ Read Data Valid

Setup to XACK/ 20 - 20 - nsec.
Faulted Accesses
tsdl CLKA Low to NAK/ - 75 - 90 nsec.
tsnx Setup of NAK/ to XACK/ 50 - 50 - nsec.

Note: A1l timing parameters are measured at the 1.5 Volt level except for CLKA
and CLKB which are measured at the 1.8 Volt Tevel.

TheLe J¢q AC  CHARNCTERISTICS
(29D
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Inhibit  WR/ XDq XDg XACK/ Formation
Mode
0 X 0 0 Advanced Acknowledge

(XACK/ can occur before SYNC)
0 1 0 o1 Rising edge of SYNC
0 0 0 1 Rising edge of SYNC plus 1 Clock
0 1 1 0 Rising edge of SYNC plus 1 Clock
0 0 1 0 Rising edge of SYNC plus 2 Clocks
1 X 1 0 Rising edge of SYNC plus 2 Clocks
1 X 0 1 Rising edge of SYNC plus 2 CLocks
X X 1 1 I1legal condition

Note: X=don't care condition

TASLY 6. RiguredF - XACK/ Timing Parameters



Write sample delay is a one-bit quantity that S§ecifies the
position of the internal write data sampling pulse with
respect to the SYNC pulse. If WSD=0, write data is sampled
one clock period after SYNC is asserted. If WSD=l, write

data is sampled two clock periods after SYNC is asserted.
When initialized, the IP operates with the slowest interface
timing (XD=10B, Write Sample Delay = 1B).

Hardware Prcgrammable Interface Timing

In addiion to the software programmable interface timing,
the design of hardware external to the IP may control the
delay in formation of XACK/.

Noting that the rising edge of ALE sets the XACK/ enable
flip~-flop, ALE (style 2 in Figure 8.) may be used to
postpone the generation of XACK/. The falling edge of ALE

in both styles latches AD;5-ADg, CS/, WR/, and BHEN/.

Figure 8. Two Styles of ALE

Buffered Accesses
Window 0 has the special ability to be used in buffered
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access mode. High speed data tansfers to or from sequent'{"
locations in an iAPX 432 data segment are expedited by the
IP through the use of an eight-double-byte (l6-byte) FIFO.
When an attached processor acquires data from an iAPX 432
data segment, the IP prefetches data from iAPX 432 memory.
When an attached processor transfers data to an iAPX 432
system, the IP aggregates data in the FIFO before it
postwrites into iAPX 432 system memory. Transfers into or
out of the 1APX 432 system are performed in the largest size
data packet .as possible. The IP has the capability to form
8-, 6-, 4-, 2- and 1l-byte transfer requests. An IP will
transfer smaller sized packets when necessary to complete a

transfer that is not an even multiple of 8 bytes in length.

Since data transferred on a processor Packet bus must always
be right-justified, an IP performs byte packing or unpacking
when data is moved. Read data from the iAPX 432 memory is

acquired in 8-byte packets. The attached processor may use
an 8- or 1l6-bit bus interface to the ID. Tables 7 and 8
display the FIFO action for transfers of data from an
attached processor to iAPX 432 memory via the IP.

Table 7. 8-bit Processor interface

Table 8. 16-bit Processor Interface

Hardware Error Detection with the 43203
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BHEN/ AQ AD7..ADO Time
1 0 Byte 6 6
1 1 Byte 5 5
1 0 Byte 4 4
1 1 Byte 3 3 AP Bus
1 0 Byte 2 2 Transfers
1 1 Byte 1 1
1 0 Byte O 0
XXXX XXXX
XXXX XXXX
XXXX XXXX
XXXX XXXX 8 Double Byte FIFO
XXXX Byte 6
Byte 5 Byte 4
Byte 3 Byte 2
Byte 1 Byte O
XXXX Byte 6 Data Fields of
Processor
Bus Packets
Byte 5 Byte 4
Byte 3 Byte 2
Byte 1 Byte O

XXXX~ Undefined
TRBLE 7 =====82 - 8 bit processor interface

| A

AN

[



BHEN/ A0 AD15 AD8 AD7 ADO

Byte 8
Byte 6
Hi-Z
Byte 3
Byte 2
Hi-Z

HOOFOO
OO OOO

XXXX
XXXX
XXXX
XXXX
Byte
Byte
Byte
Byte

WO

XXXX

Byte
Byte
Byte
Byte

W o~

Byte 7
Byte
Byte
Hi-Z
Byte
Byte

O = o

XXXX
XXXX
XXXX
Byte
Byte
Byte
Byte
Byte

oM B OY OO

Byte 8

Byte 6
Byte 4
Byte 2
Byte 0

XXXX - Undefined
TRALE B ISgm==&x - 16 bit processor interface

13165

Time

5

4

3 AP Bus

2 Transfers
1

0

8 Double Byte FIFO

Data Fields of
Processor
Bus Packets



The 43203 presents an additional challenge in the area of
hardware error detection, since two separate processor

interfaceé are supported: the iAPX 432 system and the

peripheral subsystem.

When INIT/ is asserted, the FATAL/ and HERR/ pins of the
43203 are examined to establish the mode that each interface

is to enter.

Representation of MASTER/CHECKER mode at initialization

FATAL/ HERR/ iAPX 432 Side Peripheral Subsystem Side

0 0 MASTER MASTER
0 1 MASTER CHECKER
1 0 CHECKER MASTER
1 1 CHECKER CHECKER

Logic external to the 43203 must provide these signals.

Peripheral Subsystem Interface Timing

iAPX 432 systems are synchronous digital systems. The

peripheral subsystem(s) employed with an 1APX 432 system
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need not share the common (CLKA, CLKB) time base. Rather,
the PS may operate at an independent frequency, allowing the
system designer to tailor the cost/performance ratio of the

PS to product needs.

The asynchronism of the PS to the iAPX 432 is resolved by
the IP signal SY¥YNC. A synchronizer external to the IP is
used to generate SYNC, allowing many forms of peripheral
subsystem to be attached. Two examples of interfaces to
standard Intel peripheral subsystems are described in this

section (Refer to Figures 10. and 11):

Interfacing 8086 Component Bus to the IP

Interfacing the Multibus to the IP

Timing calculations are included to show interface design

and performance.

Interfacing the 8086 Component Bus to the IP

The following diagrams and calculations illustrate the
design considerations in interfacing the 8086 component bus
to the IP. Timing calculations are shown for both read and
write accesses. The read access example assumes that the IP
is operating in buffered mode and the buffer contains the
required data. The calculations shown allow 8086 operation

without wait states.
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Table 9.

Maximum Mode 8086 System

8086 Write Data Setup Performance = -~tcclh + tclecl + tcldv

-15 + 250 + 110

345 ns; 4 MHz. 8086

-15 + 200 + 110

295 ns; 5 MHz. 8086

43203 Write Data Setup Requirements = tss + 2tcy + 0.5tcy +

tds

8 + 2(200) + 0.5(200) + 20 528 ns; 5 MHz. 43203

8 + 2(125) + 0.5(125) + 10

331 ns; 8 MHz. 43203

8086 Write Data Hold Performance

= —~tcllh + 3tclel + teclch + tchdx

=15 + 3(250) + 151 + 10

896 ns; 4 MHz. 8086

~-15 + 3(200) + 118 + 10 = 713 ns; 5 MHz. 8086
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43203 Write Data Hold Requirements = -tss + 4tcy + tdh

-8 + 4(200) + 20 812 ns; 5 MHz. 43203

-8 + 4(125) + 10 502 ns; 8 MHz. 43203

8086 Read Data Setup Requirements = 3tclcl - tcllh - tdvcl

3(250) - 15 - 30

]
~J
o
(¥)]
3
n
~e
e
.
I3
i
]
[¢0]
O
[40]
[4)}

3(200) - 15 - 30 555 ns; 5 MHz 8086

43203 Read Data Setup Performance

tss + 2tcy + tsd + 0.5tcy + tevd

[0 ]

+ 2(200) + 8 + 0.5(200) + 90

516 ns; 5 MHz. 43203

[os]

+ 2(125) + 8 + 0.5(125) + 80 331 ns; 8 MHz. 43203

Multibus Interfacing

Table 10 demonstrates the interface of an IP to an Intel
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Multibus peripheral subsystem. Calculations are included

for minimum Multibus access time.
Table 10. Multibus Interface to the IP Calculations

Table 1l1. IP/GDP Operator Comparison Table
, v : | “ehie @
(where 15 Tais Tebled
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3r BRAND 64 LEAD QUIP SYSTEM

3362-0000 QUIP BURN-IN/TEST SOCKET

Leadless Carrier

NZ

Connector Body

Convenient ZIF
Socket

Rapid interconnection to cir-
cuitry is accomplished with a
compact 64 lead zero-inser-
tion-force connector. Gold
tipped wiping leaf contacts
insure a clean, gas tight inter-
face with the ceramic carrier.
The connector insulating ma-
terial is the same durable
glass-filled thermopiastic prov-
en in our “Scotchflex” prod-

uct line and is flammability
rated at 94 V-O. Solder pins
are located on standard .100"
centers making it compatible
with existing printed circuit
board design guidelines and
standard assembly equipment.
A “snap-in” heat dissipating
cover holds the chip carrier
in place. An ordinary screw-
driver permits quick removal.
See figure 1.

TYPICAL PRGPERTIES

Complete.Burn-in
Capability

The 3M QUIP System in- .
cludes burn-in connector.
This connector facilitates high
volume production testing at
a minimum cost. The durable
contacts and body ensure re-
liable testing up to 200°C.
The heat dissipating cover
features a positive locking
quick release latch. See fig-
ure 2.

PHYSICAL

) CERAMIC PACKAGE

3M PART NO. 3534 SOCKET

3M PART NQ. 3362 SOCKET (BURN-IN)

Cover: copper alloy.

interface.

Caramic: 94% Al; O;—~Black
Metallization: Gold (80 in. min.) over nickel and refractery.

Body: glass filled polyester.
Contacts: copper alloy 725 with .000030" goid over nickel

Latch: stainless stesl.
Cover: copper alloy.

Contacts: gold plated (.000010 in.) BeNi.
Bcdy: polyphenylene suliide (Ryton R4)
THERMAL
64 LEAD QUIP SYSTEM 8,,: 50°C/watt maximum thermal resistance
ELECTRICAL

€4 LEAD QUIP SYSTEM

Maximum resistance: .500Q.

Maximum interlead capacitance: 5 pfd.

Dielectric withstanding voitage: 1000 volts at sea level.
Current rating: 1 amp. per lead, limited to 30°C rise per
lead.

ENVIRONMENTAL

64 LEAD QUIP SYSTEM

3M PART NO. 3362 SOCKET (BURN-IN)

Temperature rating: —55°C to 105°C.

“Ryten is & ragistersd trademark of Phiilips Chemicai Co.

EL-QUP{78.2]1R2

* Electronic Products Division/3M

M CENTER <« SAINT PAUL. MINNESQTA 55101

Temperature rating: —55°C to 200°C.

[3bA

LITHO tN US.A.
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A Complete Quip System From

The Source

The 3M Brand Quad-In-Line
package system brings built-
in simplicity and lower total
costs to microprocessor pack-
aging. Its smaller size and
low-profile cut package area
by one-third, allowing for
greater board density than
with conventional 64 lead
dualin-line configurations.
Shorter trace lengths resuit
in lower lead resistance and

capacitance. Faster switching
times and improved system
performance can be achieved.
A carrier to connector polar-
izing feature eliminates costly
assembly errors.

EISE

Reliable Ceramic
Package

The heart of the 3M QUIP
System is a reliable, co-fired
multilayer leadless package.
Its design permits easy re-
placement and field repair.
Costly brazing and metallized
leads are eliminated. The
rugged, optically opague cer-
amic structure is chemically
inert, dimensionally stable
and thermally conductive. A
low thermal resistance makes
possible the use of IC's with
greater power requirementsf{{
increasing overall circuit per-
formance. '



J
I

nvyr
\

(\_, NOTES:

wrnyus s BT E Ty

I

[ SRS

T

LEADLESS QUAD IN-LINE SCOPE:
CERAMIC PACKAGE
SPECIFICATIONS —
PHYSICAL:
PIN #1
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HOLE PATTERN DETAIL

INSULATOR MATERIAL —

CONTACT BASE METAL -
CONTACT INTERFACE

TEMPERATURE RATING~
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THIS SPECIFICATION DETAILS THE REQUIREMENTS FOR A MULTIPOSITION
LEADLESS CERAMIC PACKAGE SOCKET

GLASS REINFORCED GRAY THERMO
PLASTIC U.L. FLAMMABILITY RATING 94V-0
COPPER—-NICKEL~TIN ALIL.OY 725

~ 0.000030" (.762 um) MIN, GOLD QVER
0.000050" (1.27 um) MIN. NICKEL

-679F to +2219F
{-66°C to +1069C)

.00 .08
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NOTES:

1.) CERAMIC MAT L: AISi Mag 777 (94% Aly03 — BLACK), "=

2) METALLIZATION: REFRACTORY METAL + NICKEL + GOLD (60u” MIN.).
3.) PACKAGE SUPPLIED TO 3M SPEC, NO. $.90-007,

4.) MAXIMUM LEAD RESISTANCE 600N,

5.) MINIMUM WIRE BOND PAD SIZE IS .025 LONG X .010 WIDE.

6.) DIE PAD, SEAL RING, AND NO. 1 LEAD ARE ELECTRICALLY ISOLATED.
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