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Functional Diagram

FIGURE 1. FUNCTIONAL DIAGRAM
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Pinout
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Pin Descriptions
The following pin function descriptions are for 80C86 systems in either minimum or maximum mode. The “Local Bus” in these description is the direct 
multiplexed bus interface connection to the 80C86 (without regard to additional bus buffers).

SYMBOL
 PIN

NUMBER TYPE DESCRIPTION

AD15-AD0 2-16, 39 I/O ADDRESS DATA BUS: These lines constitute the time multiplexed memory/lO address (t1) and data 
(t2, t3, tW, t4) bus. A0 is analogous to BHE for the lower byte of the data bus, pins D7-D0. It is LOW 
during Ti when a byte is to be transferred on the lower portion of the bus in memory or I/O operations. 
8-bit oriented devices tied to the lower half would normally use A0 to condition chip select functions 
(see BHE). These lines are active HIGH and are held at high impedance to the last valid logic level 
during interrupt acknowledge and local bus “hold acknowledge” or “grant sequence”.

A19/S6
A18/S5
A17/S4
A16/S3

35-38 O ADDRESS/STATUS: During t1, these are the four most significant address lines for memory 
operations. During I/O operations these lines are LOW. During memory and I/O operations, status 
information is available on these lines during t2, t3, tW, t4. S6 is always LOW. The status of the 
interrupt enable FLAG bit (S5) is updated at the beginning of each clock cycle. S4 and S3 are encoded 
as shown.
This information indicates which segment register is presently being used for data accessing.
These lines are held at high impedance to the last valid logic level during local bus “hold acknowledge”
or “grant sequence”.

S4 S3 CHARACTERISTICS

0 0 Alternate Data

0 1 Stack

1 0 Code or None

1 1 Data
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Minimum Mode System 
The following pin function descriptions are for the 80C86 in minimum mode (that is, MN/MX = VCC). Only the pin functions which are unique to 
minimum mode are described; all other pin functions are as described in the following.

SYMBOL
PIN

NUMBER TYPE DESCRIPTION

M/IO 28 O STATUS LINE: Logically equivalent to S2 in the maximum mode. It is used to distinguish a memory 
access from an I/O access. M/lO becomes valid in the t4 preceding a bus cycle and remains valid until 
the final t4 of the cycle (M = HIGH, I/O = LOW). M/lO is held to a high impedance logic one during local 
bus “hold acknowledge”.

WR 29 O WRITE: Indicates that the processor is performing a write memory or write I/O cycle, depending on 
the state of the M/IO signal. WR is active for t2, t3, and tW of any write cycle. It is active LOW, and is 
held to high impedance logic one during local bus “hold acknowledge”.

INTA 24 O INTERRUPT ACKNOWLEDGE: Used as a read strobe for interrupt acknowledge cycles. It is active 
LOW during t2, t3, and tW of each interrupt acknowledge cycle. Note that INTA is never floated.

ALE 25 O ADDRESS LATCH ENABLE: Provided by the processor to latch the address into the 82C82/82C83 
address latch. It is a HIGH pulse active during clock LOW of t1 of any bus cycle. Note that ALE is never 
floated.

DT/R 27 O DATA TRANSMIT/RECEIVE: Needed in a minimum system that desires to use a data bus transceiver. 
It is used to control the direction of data flow through the transceiver. Logically,
DT/R is equivalent to S1 in maximum mode, and its timing is the same as for M/IO (T = HIGH, 
R = LOW). DT/R is held to a high impedance logic one during local bus “hold acknowledge”.

DEN 26 O DATA ENABLE: Provided as an output enable for a bus transceiver in a minimum system which uses 
the transceiver. DEN is active LOW during each memory and I/O access and for INTA cycles. For a 
read or INTA cycle it is active from the middle of t2 until the middle of t4, while for a write cycle it is 
active from the beginning of t2 until the middle of t4. DEN is held to a high impedance logic one during 
local bus “hold acknowledge”.

HOLD
HLDA

31, 30 I
O

HOLD: Indicates that another master is requesting a local bus “hold”. To be acknowledged, HOLD 
must be active HIGH. The processor receiving the “hold” issues a “hold acknowledge” (HLDA) in the 
middle of a t4 or TI clock cycle. Simultaneously with the issuance of HLDA, the processor floats the 
local bus and control lines. After HOLD is detected as being LOW, the processor lowers HLDA, and 
when the processor needs to run another cycle, it again drives the local bus and control lines.
HOLD is not an asynchronous input. External synchronization should be provided if the system cannot 
otherwise guarantee the setup time.

Maximum Mode System 
The following pin function descriptions are for the 80C86 system in maximum mode (for example, MN/MX - GND). Only the pin functions which are 
unique to maximum mode are described in the following.

SYMBOL
PIN

NUMBER TYPE DESCRIPTION

S0
S1
S2

26
27
28

O
O
O

STATUS: is active during t4, t1, and t2 and is returned to the passive state (1, 1, 1) during t3 or during 
tW when READY is HIGH. This status is used by the 82C88 Bus Controller to generate all memory 
and I/O access control signals. Any change by S2, S1, or S0 during t4 is used to indicate the beginning 
of a bus cycle, and the return to the passive state in t3 or tW is used to indicate the end of a bus cycle.
These signals are held at a high impedance logic one state during “grant sequence”.

S2 S1 S0 CHARACTERISTICS

0 0 0 Interrupt Acknowledge

0 0 1 Read I/O Port

0 1 0 Write I/O Port

0 1 1 Halt

1 0 0 Code Access

1 0 1 Read Memory

1 1 0 Write Memory

1 1 1 Passive
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RQ/GT0
RQ/GT1

31, 30 I/O REQUEST/GRANT: pins are used by other local bus masters to force the processor to release the 
local bus at the end of the processor’s current bus cycle. Each pin is bidirectional with RQ/GTO having 
higher priority than RQ/GT1. RQ/GT has an internal pull-up bus hold device so it can be left 
unconnected. The request/grant sequence is as follows (see RQ/GT Sequence Timing)

1. A pulse of 1 CLK wide from another local bus master indicates a local bus request (“hold”) to the 
80C86 (pulse 1).

2. During a t4 or TI clock cycle, a pulse 1 CLK wide from the 80C86 to the requesting master
(pulse  2) indicates that the 80C86 has allowed the local bus to float and that it will enter the “grant 
sequence” state at the next CLK. The CPU’s bus interface unit is disconnected logically from the 
local bus during “grant sequence”.

3. A pulse 1 CLK wide from the requesting master indicates to the 80C86 (pulse 3) that the “hold” 
request is about to end and that the 80C86 can reclaim the local bus at the next CLK. The CPU 
then enters t4 (or TI if no bus cycles pending). Each Master-Master exchange of the local bus is 
a sequence of 3 pulses. There must be one idle CLK cycle after each bus exchange. Pulses are 
active low. 

If the request is made while the CPU is performing a memory cycle, it releases the local bus during t4 
of the cycle when all the following conditions are met:

1. Request occurs on or before t2.

2. Current cycle is not the low byte of a word (on an odd address).

3. Current cycle is not the first acknowledge of an interrupt acknowledge sequence.

4. A locked instruction is not currently executing.

If the local bus is idle when the request is made, the two possible events follow:
1. The local bus is released during the next cycle.

2. A memory cycle starts within three clocks. Now the four rules for a currently active memory cycle 
apply with condition number 1 already satisfied.

LOCK 29 O LOCK: output indicates that other system bus masters are not to gain control of the system bus while 
LOCK is active LOW. The LOCK signal is activated by the “LOCK” prefix instruction and remains active 
until the completion of the next instruction. This signal is active LOW, and is held at a high impedance 
logic one state during “grant sequence”. In MAX mode, LOCK is automatically generated during t2 of 
the first INTA cycle and removed during t2 of the second INTA cycle.

QS1, QSO 24, 25 O QUEUE STATUS: The queue status is valid during the CLK cycle after which the queue operation is 
performed.
QS1 and QS0 provide status to allow external tracking of the internal 80C86 instruction queue. Note 
that QS1, QS0 never become high impedance.

Maximum Mode System  (Continued)

The following pin function descriptions are for the 80C86 system in maximum mode (for example, MN/MX - GND). Only the pin functions which are 
unique to maximum mode are described in the following.

SYMBOL
PIN

NUMBER TYPE DESCRIPTION

QSI QSO

0 0 No operation

0 1 First byte of op code from queue

1 0 Empty the queue

1 1 Subsequent byte from queue
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FIGURE 7A. MINIMUM MODE 80C86 TYPICAL CONFIGURATION

FIGURE 7B. MAXIMUM MODE 80C86 TYPICAL CONFIGURATION
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(23) TCLLH ALE Active Delay CL = 100pF  80  50  ns

(24) TCHLL ALE Inactive Delay CL = 100pF 85 55 ns

(25) TLLAX  Address Hold Time to ALE Inactive CL = 100pF TCHCL - 10  TCHCL - 10 ns

(26) TCLDV Data Valid Delay CL = 100pF 10 110 10 60 ns

(27) TCLDX2 Data Hold Time CL = 100pF 10 10 ns

(28) TWHDX Data Hold Time After WR CL = 100pF TCLCL - 30 TCLCL - 30 ns

(29) TCVCTV Control Active Delay 1 CL = 100pF 10 110 10 70 ns

(30) TCHCTV Control Active Delay 2 CL = 100pF 10 110 10 60 ns

(31) TCVCTX Control Inactive Delay CL = 100pF 10 110 10 70 ns

(32) TAZRL Address Float to READ Active CL = 100pF 0 0 ns

(33) TCLRL RD Active Delay CL = 100pF 10 165 10 100 ns

(34) TCLRH RD Inactive Delay CL = 100pF 10 150 10 80 ns

(35) TRHAV RD Inactive to Next Address Active CL = 100pF TCLCL - 45 TCLCL - 40 ns

(36) TCLHAV HLDA Valid Delay CL = 100pF 10 160 10 100 ns

(37) TRLRH RD Width CL = 100pF 2TCLCL - 75 2TCLCL - 50 ns

(38) TWLWH WR Width CL = 100pF 2TCLCL - 60 2TCLCL - 40 ns

(39) TAVAL Address Valid to ALE Low CL = 100pF TCLCH - 60 TCLCH - 40 ns

(40) TOLOH Output Rise Time From 0.8V to 2.0V 20 15 ns

(41) TOHOL Output Fall Time From 2.0V to 0.8V 20 15 ns

NOTES:

8. Signal at 82C84A shown for reference only.

9. Setup requirement for asynchronous signal only to ensure recognition at next CLK.

10. Applies only to t2 state (8ns into t3).

AC Electrical Specifications – Minimum Complexity System
VCC = 5.0V ±10%; TA = 0°C to +70°C (C80C86, C80C86-2)
VCC = 5.0V ±100%; TA = -55°C to +125°C (M80C86)
VCC = 5.0V ±5%; TA = -55°C to +125°C (M80C86-2). Parameters with MIN and/or MAX limits are 100% tested at +25°C, unless otherwise specified.
Temperature limits established by characterization and are not production tested. (Continued)

SYMBOL PARAMETER
TEST

CONDITIONS

80C86 80C86-2

UNITMIN MAX MIN MAX
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Burn-In Circuits 
MD80C86 CERDIP

NOTES:

29. VCC = 5.5V±0.5V, GND = 0V.

30. Input voltage limits (except clock):
VIL (maximum) = 0.4V
VIH (minimum) = 2.6V, VIH (clock) = (VCC - 0.4V) minimum.

31. VCC/2 is external supply set to 2.7V ±10%.

32. VCL is generated on program card (VCC - 0.65V).

33. Pins 13 - 16 input sequenced instruction from internal hold devices.

34. F0 = 100kHz ±10%.

35. Node  = a 40µs pulse every 2.56ms.

COMPONENTS:

1. RI = 10kΩ ±5%, 1/4W

2. RO = 1.2kΩ ±5%, 1/4W

3. RIO = 2.7kΩ ±5%, 1/4W

4. RC = 1kΩ ±5%, 1/4W

5. C = 0.01µF (Minimum)
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Metallization Topology
DIE DIMENSIONS:

249.2x290.9x19
METALLIZATION:

Type: Silicon - Aluminum
Thickness: 11kÅ 2kÅ

GLASSIVATION:
Type: SiO2
Thickness: 8kÅ 1kÅ

WORST CASE CURRENT DENSITY:
1.5 x 105 A/cm2

Metallization Mask Layout
80C86
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