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8085AH/8085AH-2/8085AH-1
8-BIT HMOS MICROPROCESSORS

W Single + SV Power Supply with 10% B On-Chip System Controller; Advanced
Voltage Margina Cycle Status Information Available for
® 3 MHz, 5 MHz and 6 MHz Selections Large System Control
Available @ Four Vectored interrupt Inputs (One Is
Non-Maskable) Plus an 8080A-
w 20% Lower Power Conasumption than
8085A for 3 MHz and 5 MHz Compatible Interrupt
® 1.3 ps Instruction Cycle (8085AH); 0.8 B Serial in/Serlal Out Port
u8 (B085AH-2); 0.67 ns (8085AH-1) u Decimal, Binary and Double Precision
w' 100% Software Compatible with 8080A Arithmetic

® On-Chip Clock Generator (with External & Direct Addressing Capabliity to 64K

Crystal, LC or RC Network) Bytes of Memory

B Available In 40-Lead Cerdip and Plastic

Packages

(See Packaging Spec., Order #231369)

The Intel B085AH is a complete 8-bit paraliel Central Processing Unit (CPU) implemented in N-channel,
depletion load, silicon gate technology (HMOS). its instruction set is 100% software compatible with the
8080A microprocessor, and it is designed to improve the pressnt 80BOA's perlormance by higher systern
spead. lts high level of system integration allows a minimum system of three IC's [8085aH (CPU), 8156H
(RAM/1O) and B8758A (EPROM/IO)] while maintaining total system expandability. The BOS5AH-? and

B085AH-1 are faster versions of the S085AH.

The 8085AH incorporates all of the features that the 8224 (clock generator) and 8228 (system controtler)

provided for the 8OBOA, thereby offering a higher level of system integration.

The 8085AH uses a multiplexed data bus. The address is split between the 8-bit address bus and the 8-bit
data bus. The on-chip address latches of 8155H/8156H/8755A memory products allow a direct interface with

the 80B5AH.
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Figure 1. 8085AH CPU Functional Block Diagram

Saptembat 1987
Order Humbar: 231718-001
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Configuration
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Table 1. Pin Description

Symbol

Type

Name and Functlon

Ag-Aysg

ADDRESS BUS: The most significant 8 bits of mamory address or the 8 bits of the
170 address, 3-stated during Hold and Halt modes and during RESET.

ADg_7

/O

MULTIPLEXED ADDRESS/DATA BUS: Lower 8 blis of the memory address (or
170 address) appear on the bus during the first clock cycle (T state) of a machine
cycle. it then becomes the data bus during the second and third clock cycles,

ALE

ADDRESS LATCH ENABLE: it occurs during the first clock state of a machina
cycle and enables the address to get latched into the on-chip latch of peripharals.
The falling edge of ALE is set to guarantee setup and hold times for the address
infoimation, The falling edge of ALE can also be used to strobe the status
information. ALE is never 3-stated.

So. 51 and I0/M

MACHINE CYCLE STATUS:

I0/M S, Sp Status
1 Memory write

Mermory read
170 write
1/0 read
Opcode fetch
Interrupt Acknowledge
Hait
Hold
Reset

¢ = 3-state (high impedance)

X = unspecified
S1 can be used as an advanced R/W status. 10/M, Sp and S become valid at the
beginning of a machine cycte and rermain stable throughout the cycle. The falling
edge of ALE may be used 1o latch the state of thesa lines.

L =R = -
WD 2 DO
D =D

READ CONTROL: A low level on AD indicates the selected memory or 1/0 device
is to be read and that the Data Bus is available for the data transfer, 3-stated during
Hold and Halt modes and during RESET.

WROTE CONTROL: A low level on WH indicates the data on the Data Bus is 1o be
written into the selected memaory or 170 location. Data is sel up at the trailing edge
of WR. 3-siated during Hold and Halt modes and during RESET,

READY

READY: If READY is high during a read or write cycle, it indicates that the memory
or peripheral is ready to send or receive data. If READY is low, the CPU will wait an
integral number of clock cycles for READY to go high before complating the read
or write cycle. READY must conform to specified setup and hold times,

HOLD

HOLD: Indicates that another master is requesting the use of the address and data
buses. The CPU, upon raceiving the hold request, will relinquish the use of the bus
as soon as the completion of the current bus transter. Internal processing can
continue. The processor can regain the bus only after the HOLD is removed. When
the HOLD is acknowledged, the Address, Data AD, WR, and I1Q/M lines are
3-stated.

HLDA

HOLD ACKNOWLEDGE: Indicates that the CPU haa regeived the HOLD request
and that it will relinquish the bus in the next clock cycls. HILDA gowes low after the
Hold reguest is removed. The CPU takes the bus one half clock cycle after HLDA
goes low.,

INTR

INTERRUPT REQUEST: Is usad as a general purpose interrupt. It is sampled only
during the next to the last clock cycle of an instruction and during Hold and Halt
states. If L is active, the Program Counter (PC) will be inhibited from incrementing
and an iNTA will be issued. During this cycle a RESTART or CALL instruction can
be inserted 10 jump to the interrupt service routine. The INTR is enabled and
disabled by software. It is disabled by Reset and immediately after an interrupt is
accepled.

This Material Copyrighted By Its Respective Manufacturer
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Table 1. Pin Description (Continued)

Symbeol Type Name and Function

INTA Q | INTERRUPT ACKNOWLEDGE: s used instead of (and has the same timing as)
HD during the Instruction cycle after an INTR is accepted. It can be used 1o
activate an 8259A Interrupt chig or some other interrupt port.

RST 5.5 i | RESTART INTERRUPTS: These three inputs have the same timing as INTR

RST 6.5 oxcept they cause an internat RESTART 10 be automatically inserted.

RST 7.5 The priority of these interrupt is ordered as shown in Table 2. These interrupts have
a higher priority than INTR. In addition, they may be individually masked out using
the SIM instruction.

TRAP || TRAP: Trap interrupt is a non-maskable RESTART interrupt. it is recognized at the
game time as INTR or RST 5.5-7.5. It is unaffected by any mask or Interrupt
Enable. It has the highest priority of any interrupt. (See Table 2.)

AESETIN I | RESET IN: Sets the Program Counter to zero and resets the Interrupt Enable and
HLDA flip-flops. The data and address buses and the control lines are 3-stated
during RESET and because of the asynchronous natura ot RESET, the processor's
internal registers and flags may be altered by RESET with unprodictable results.

is a Schmitt-triggered input, allowing connection to an R-C network for
power-on RESET delay (see Figure 3). Upon power-up, RESET 1N must remain low
tor at loast 10 ms after minimum Vg has been reached. For proper raset
operation after the power-up duration, FESET IN should ba kept low a minimum of
thrae clock periods. The CPU is heid in the reset condition as Jong as RESET IN is
applisd.

RESET OUT O | RESET QUT: Reset Out indicates GPL is being reset. Can be used as a system
reset. The signal is synchwonized 1o the processor clock and lasts an integral
number of clock periads,

X1, X2 b | X1 and Xg: Are connected lo a crystal, LG, or RG network to drive the internal
clock ganerator. Xy can also be an external clock input from a logic gate. The input
frequency is divided by 2 1o give the processor's internal operating frequency.

CLK O | CLOCK: Clock cutput for use as a system clock. The pariod of CLK is twice the Xy,
Xp input period.

SID | | SERIAL INPUT DATA LINE: The data on this iine is loaded into accumulator bit 7
whenever a RIM instruction is executed.

S00 O [ SERIAL OUTPUT DATA LINE: The output SOD is set or reset as specified by the
SIM instruction,

Voo POWER: + 5 voit supply.

Vgs QROUND: Reforence.

Table Z. interrupt Priority, Restart Address and Sensitivity

Address Branched to{1}
Name Priosity When interrupt Occurs Type Trigger
TRAP 1 24H Rising Edge AND High Level until Sampled
RST 7.5 2 3CH Rising Edge (Latched)
RST 6.5 3 344 High Level until Sampled
RASTS.5 4 2CH High Lavel untll Sampled
INTR 5 {Note 2) High Level until Sampied
NOTES:

1, The processor pushes the PC on the stack before branching to the indicated addvess.
2. The address branched to depends on the instruction provided 1o tha CPU when the interrupt is acknowledged.
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REBET IN

A

Voo G —"'—Wv

Typical Power-On Reset AC Valuos® 2317183
Ay = 75 KN

Cy = 1 pF

“Values May Have to Vary Due 10 Applied Power Supply Ramp
tp Time.

Figure 3. Power-On Reget Circuit

FUNCTIONAL DESCRIPTION

The 80B5AH is & complete 8-bit parallel central
processor. It is designad with N-channol, depleticn
load, silicon gate technology (HMOS)., and requires
a single + 5V supply. Its basic clock speed is 3 MHz
{80BSAH), 5 MHz (BOB5AH-2), or 6 MHz (8085-AH-1),
thusg improving on the present B080A’s parformance
with higher system speed. Also it is designed to fit
into a minimum systemn of three 1C's: The GPU
{B085AH), a RAM/1O (B156H), and an EPROM/IO
chip (B755A),

The 8085AH has twelve addressable 8-bit registers.
Four of them can function only as two 16-bit ragistar
pairg, Six others can be used interchangeably as
8-bit registers or as 16-bit register pairs. The
B085AH register set is as follows:

Mnemonic Ragister Contents

ACCorA  Accumulator 8 Bits

PC Program Counter 16-Bit Address

BC, DE, HL General-Purpose 8-Bits x 6 or
Registors; data 16 Bits x 3
pointer (HL)

SP Stack Pointer 16-Bit Addraess

Fiags or F  Flag Register 5 flags (8-Bit Space)
The 8085AH uses a multiplexed Data Bus. The ad-
dress is split between the higher 8-bit Address Bus
and the lower B-bit Address/Data Bus. During the
first T state (clock cycle) of a machine cycls the low
order address is sent out on the Address/Data bus.
These lower B bits may be latched externally by the
Address Latch Enable signal (ALE}. During the rest
of the machine cycle the data bus is used for memo-
ry or 1/0O data.

The 8085AH provides RD, WR, S, Sy, and IO/M
signals for bus control. An Interrupt Acknowledge
signal (INTA) is also provided. HOLD and all Inter-
rupts are synchronized with the processor’s internal
clock, The 80BSAH alse provides Serial Input Data

]
intgl.
{SID) and Serial Output Data (SOD) lines for simple
serial interface, .
In addition to these features, the 8085AH has three

maskable, vector interrupt pins, one nonmaskable
TRAP interrupt, and a bus vectored interrupt, INTH.

INTERRUPT AND SERIAL I/O

The 8085AH has § interrupt inputs: INTR, RST 5.5,
RST 6.5, RST 7.5, and TRAP. INTR is identical in
function to the BOB0A INT. Each of the three RE-
START inputs, 5.5, 6.5, and 7.5, has a programma-
ble mask. TRAP is also a RESTART interrupt but it is
nonmaskable,

The three maskable interrupt cause the internal exe-
cution of RESTART (saving the program counter in
the stack and branching to the RESTART address) if
the interrupts are enabled and if the interrupt mask
is not set. The nonmaskable TRAFP causes the inter-
nal execution of 4 RESTART vector independant of
the state of the interrupt enable or masks. (See Ta-
ble 2.)

There are two different types of inputs in the restart
interrupts. RST 5.5 and RST 6.5 are high level-sensi-
tive like INTR (and INT on the 8080) and are recog-
nized with the same timing as INTR. RST 7.5 is rising
eadge-sensiive.

For RST 7.5, only a pulse is required to set an inter-
nal flip-flop which generates the internal interrupt re-
quest (a normally high level signal with a low going
puise is recormmended for highest system noise im-
munity}). The RST 7.5 request flip-flop remains set
uritit the request is serviced. Then it is reset aulo-
matically. This fiip-flop may alsc be reset br using
the SIM instruction or by issuing a IN to the
8085AH. The RST 7.5 internal flip-flop will be set by
a pulse on the RST 7.5 pin even when the RST 7.5
intefrupt is masked out.

The status of the three AST interrupt masks can
only be affected by the SIM instruction and
RESET IN. (See SIM, Chapter 5 of the 8080/8085
User's Manual.)

The interrupts are arranged in a fixed priority that
determines which interrupt is to be recognized if
more than one is panding as follows: TRAP—high-
ast priority, RST 7.5, RST 6.5, AST 5.5, INTR—low-
est priority. This priority schema does not take into
account the priority of a routine that was started by a
higher priority interrupt. RST 5.5 can interrupl an
RST 7.5 routine if the interrupts are re-enabled be-
fore the and of the RST 7.5 routina.

The TRAP interrupt is useful for catastrophic events
such as power failure or bus error. The TRAP input is
recognized just as any other interrupt bt has the

Copyrighted By Its Respective Mnufacturer
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highast priority. It is not affected by any flag or magk.
The TRAP input is both edge and level sensitive.
The TRAP input must go high and remain high until it
is acknowledged. it will not be recognized again until
it goes low, then high again. Thig avoids any false
triggering due to noise or logic glitches, Figure 4 il-
lustrates the TRAP interrupt request circuitry within
the 8085AH. Note that the serviclng of any interrupt
(TRAP, RST 7.5, RST 6.5, RST 5.5, INTR) disables
all future interrupts (except TRAPS) until an El in-
struction is executed.

WNEIDE THE
EXTERNAL | BURESAN
TRAP
NTERRUPT
AEQUEST | TRAP
RESET iN SCHmITT
TRIGGER
AESEY
wy—fp CLK
a
o
FIF
CLEAR
INTERNAL TRARF £
TRAP
ACKNCWLEDGE
2317162

Figure 4. TRAP and RESET In Circuit

The TRAP interrupt is special in that it disables inter-
rupts, but preserves the previous interrupt enable
status. Performing the first RIM instruction following
a TRAP interrupt aliows you to determine whether
interrupts were enabled or disabled prior to the
TRAP. All subsequent RIM instructions provide cur-
rent interTupt enable status. Performing a RIM in-
struction following INTR, or RST §.5-7.5 will provide
current intemupt Enable status, revealing that inter-
rupts are disabled. See the description of the RIM
instruction in the 8080/8085 Family User's Manual.

The serial I/O system is also controlled by the RIM
and SIM instruction, SID is read by RIM, and SIM
seots the SOD data.

DRIVING THE X{ AND X2 INPUTS

You may drive the clock inputs of the B80B5SAM,
8085AH-2, or BOB5AH-1 with a crystal, an LC tuned
circuit, an RC natwork, or an external clock source.
The crystal frequency must be at least 1 MHz, and
must be twice the desired internal clock frequency;

80B5AH/B8085AH-2/8085AH-1

hencs, the BOBSAH is operated with a 6 MHz crystal
{for 3 MHz clock), the 8085AH-2 operated with a 10
MHz crystal (for 5 MHz clock), and the 8085AH-1
can be operated with a 12 MHz crystal (for 6 MHz
clock). If a orystal is used, it must have the following
characteristics;

Parallel regsonance at twice the clock frequency de-
sired

C {load capacitance} < 30 pF

Cs (Shunt capacitance) < 7 pF

Rg (equivalent shunt resistance) < 750

Drive level: 10 mw

Frequency tolerance: +0.005% (suggested)

Note the use of the 20 pF capacitor between Xz and
ground. This capacitor is required with c¢rystal fre-
quencies below 4 MHz to assure oscillator startup at
the correct frequency. A paraliel-resonant LG citcuit
may be used as the frequency-determining network
for the 8085AH, providing that its frequency toler-
ance of approximately +10% is acceptable. The
components are chosen from the formula;

1

 2ri(Con T )

To minimize variations in frequency, it is recom-
mended that you choose a value for Ggy that is at
least twice that of Gy, or 30 pF. The use of an LC
circuit is not recommended for frequencies higher
than approximately 5 MHz.

An RC circuit may be used as the frequency-deter-
mining network for the 8085AH if maintaining a pre-
cise clock frequency is of no importance. Variations
in tha on-chip timing generation can cause a wide
vanation in frequency when using the RC mode. lIts
advantage is its low component cost. The driving
frequency generated by the circuit shown is approxi-
mately 3 MHz. It is not recommended that froquen-
cies graatly higher or lower than this be attempted.

Figure 5 shows the recommended clock driver cir-
cuits. Note in d and e that pullup resistors are re-
quired to assure that the high level voltage of the
input is at least 4V and maximum low level voltage
of 0.8V,

For driving frequencies up to and including 6 MHz
you may supply the driving signal to %, and leave X,
opan-circuited (Figure 5d). i the driving frequency is
from 6 MHz to 12 MHz, stability of the clock genera-
tor wilt be improved by driving both Xy and X with a
push-pull source (Figure Se). To provent self-oscilla-
tion of the 8085AH, ba sure that Xz is not coupled
back to X4 through the driving circuit.

Copyrighted By Its Respective Mnufacturer
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X LAM
————" “
L i

I Gt
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= x !

*20 pF capacitors racuired for
crysial froquency = 4 MHZ only. 2317185

a. Quartz Crystal Clock Dviver

— [P ——
1 }
| G
Lexr 7 CGpxr '1'1 T Vher
2y, 1
— -4
231718-6

b. LC Tuned Circuit Clock Driver

-l-_—|‘: . [
e - %
L4

21718-7

¢. RC Circult Clock Driver

2317188
d. 1-6 MHz Input Frequency
Clock Driver Circuit

231718-3

e. 1-12 MHz Input Frequency
External Clock Driver Circuit

Figure 5, Clock Driver Circults

GENERATING AN 8085AH WAIT
STATE

i your system reqguirements are such that slow
memaories or peripheral davices are being used, the
cireuit shown in Figurs 8 may be used to insert one
WAIT state in each 8085AH machine cycle.

The D flip-flops should be chosen so that
* CLK is rising adge-triggered
» CLEAR is low-level active.

CLEAR A
ALE' —w LK o ourmr ok id
PREAM
o . o READY
FiF a FiF o | T
15y —wln o
231ne-10

*ALE and CLK {OUT) should be buftored if CLK input of lakch
edceods 3085AH 0L or IOH.

Figure 6. Generation of a
Wait State for 8085AH CPU

As in the 8060, the READY line is usad to extend the
read and write pulse lengths so that the B0BSAH can
be used with slow memory. HOLD causes the CPU
to relinquish the bus when it is through with it by
floating the Address and Data Buses.

SYSTEM INTERFACE

The BO85AH family includes m components,
which are directly compatible to the 80BSAH CPU.
For exampie, & system consisting of the three chips,
B0BSAH, B156H and B755A will have the following
features:

2K Bytes EPROM

256 Byles RAM

1 Timer/Counter

4 8-bit 170 Ports

1 &-bit 1/0 Port

4 Interrupt Levels

Serial In/Serial Qut Ports

* & & & & & @
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This minimum system, using the standard 170 tach-
nigue is as shown in Figure 7.

In addition to the standard 1/Q, the memory mapped
I/0 offers an efficient /O addressing technique.
With this technique, an area of memory address
space is assigned for 1/0 address, theroby, using
the memory address for 1/O manipulation. Figure 8

8085AH/8085AH-2/8085AM-1

shows the system configuration of Memory Mapped
i#0O using B085SAH.

The 8085AH CPU can also intarface with the stan-
dard memory that does not have the multiplexed ad-
dress/data bus. It will require a simple 8-bit latch as
shown in Figure 9.

A0k T
X X R
—efTRAP ' z ESET
- RET7S
—efRETES SOBEAH
—t RETE S
—wtinTR .
RESET
=—q iNTA AD our
ADDR DATa aLe D WRIQ0/M R
N W, W,
P4 s Ve
i 1) l I
"
‘ T KD
WA
PORT
m"m L) CED
ALE  poRT
DATAS < m
ADDR
W
I TrMER [ar—
Reger  QUT
I'O_w'
-
ALE
- ~KE)
}_ Fo 3 A 0
z_' > By 10
—]
L LT [T I o
< > DATA/
ADDR
o K
€5ET e
*lrov Veo
ok e
Vg Ve Voo PROG
ANy Voo
AN Vee
VvV Do vee
23t15-11
*NOTE:
Optional Connection

Figure 7. 8085AH Minimum System (Standard 1/0 Technique)
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Figure 8. 8085 Minimum System (Memory Mapped 1/0)
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TRAP
RST?
RSTS
ASTS
INTR
iNTA
ADDR

RENRN

0 1]

SOSAH

RESET

ADDR/

DATA ALE RD WR 10/M

|

C
ﬂEEET N

out

RDY CLK

HOLD
HLDA

T

£

e

\TCH=1

8)

10K {CS)

Wi

3 3

AN

DATA

STANDARD
MEMORA Y

ADDR {CSI

t16)

N7 NI

i CLK

RESET
10414 (CS)

WER
AD

DATA

>
[T e
>ADDR

T

10 PORTS,
CONTROLS

AN e Vg

W — Ve

AN — Ve

23171813

Flgure 9, 8085 System (Using Standard Memories)

This Material Copyrighted By Its Respective Manufacturer



8085AH/8085AH-2/8085AH-1

BASIC SYSTEM TIMING

The BOBSAH has a multiplexed Data Bus. ALE is
used as a strobe to sample the lower B-bits of ad-
dress on the Data Bus. Figure 10 shows an instruc-
tion fetch, memory read and 1/Q write cycle (as
would oceur during processing of the OUT instruc-
tion). Note that during the [/Q write and read cycle
that the /O port address is copied on both the up-
per and lower half of the address.

Thare ara seven possible types of machine cycles.
Which of these seven takes place is defined by the
status of the thres status lines (1IO/M, Sy, Sg) and

[ ]

intgl.
the three control signals (RU, WH, and TNTA). (See
Table 3.) The status lines can be used as advanced
controls (for device selection, for example), since
thay bacome active at the T, state, at the outset of
each machine cycle. Control tines RD and WH be-

come active later, at the time when the transfer of
data is to take place, 50 are used as command lines,

A machine cycle normally congists of three T states,
with the exception of OPCODE FETCH, which nor-
mally has sither four or six T states (unless WAIT or
HOLD states are forced by the receipt of FEADY or
HOLD inputs). Any T state must be one of ten possi-
ble states, shown in Table 4.

Table 3. 8085AH Machine Cycle Chart

Machine Cycle _Status Control
I0/M | 81| s0| AD | WR | INTA
OPCODE FETCH (OF) 0 1 1 0 1 1
MEMORY READ (MR) v] 1 o 0 1 1
MEMORY WRITE (MW} 0 gl 1 0 1
170 READ (I0R) 1 1 1} 0 1 1
IO WRITE {IoW) 1 o011 1 0 1
ACKNOWLEDGE
OF INTR {INA) 1 1 1 1 1 0
BUS IDLE (BI): DAD 0 1]0 1 1
ACK.OF
RST,TRAP 1 1 1 1 1 1
HALT TS 0|0 |TS| TS 1
Table 4, 8085AH Machine State Chart
Machine Status & Buses Control
State | 5150 | 1IO0/M | Ag-Ays | ADg-AD7 | RO, WR | INTA | ALE
LE' X X X X 1 1 1"
To X X )4 )4 X X 0
TwWaAIT X X X X X X 0
Ta X X X X x X 0
Ta 1 0¥ X T8 1 1 0
Ts 1 153 X TS 1 1 0
Te 1 ot X T8 1 1 0
ThESET X TS s TS T8 1 0
THALT 0 TS TS TS T8 1 0
THOLD X TS T8 T5 TS 1 0
0 - Lm «oo TS = l‘hh ’mp,dmg
1 = Loge “1" X = Ungpacibad

*ALE nol generated durng 2nd and 3rd maching cyclkes of DAD insbructon.

+10/M = 1 during T4=Tg of INA machine cycle.

This Material Copyrighted By Its Respective Manufacturer
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ALE
W \__J
M _\ \
3TATUS X 5.5 (FETCHI X_ 10 (READY X 01 WRITE X "
2Z1T16-14
Figure 10, 8085AH Basic System Timing
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ABSOLUTE MAXIMUM RATINGS*
Ambient Temperature under Bias ...... 0*Cto 70°C

Storage Temperature .......... —-85°Cto +150°C
Valtage on Any Pin

with Respectto Ground. . ........ —0.5Vio +7v
Powar Disslipation. ....... ................. 1.5W

D.C. CHARACTERISTICS
80B5AH, BOBSAH-2: Ty = 0°C to 70°C, Vgg =

-

intgl.
NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: S!rmmgrheabwmbsymwm “Absoiute
Maximum Ratings” may causs pormanent damsage.
These are sirass ratings only. Operation beyord ihe
“Cporating Condm"bno!mmmmdadandax

5V £10%, Vgg = OV; unleas otherwise specified®

B0B5AH-1: To = 0°C to 70°C, Voo = 5V 5%, Vgg = OV; uniess otherwise specified®

Symbol Parameter Min Max Unita Test Conditions

Vi Input Low Voltage -05 +0.8 v

Vin Input High Voltage 2.0 Voo +0.5 v

Voo Output Low Voltage 0.45 v loL = 2mA

Vou Qutput High Voltage 2.4 v Ion = —400 A

lce Power Supply Current 135 mA B0B5AH, 8085AH-2

200 mA 8085AH-1

he Input Leakage +10 A 0 < Viy £ Voo

ILo Output Leakage 10 pA 0.45V < Vour < Voo

ViLR input Low Leval, RESET -05 +0.8 v

ViHR Input High Level, RESET 2.4 Voo + 05 v

Viy Hysteresis, RESET 0.15 v
A.C. CHARACTERISTICS
B08SAH, BO85AH-2: To = 0°C to 70°C, Voo = 5V £ 10%, Vgg = OV*
BO85AH-1: Ty = 0°C to 70°C, Voo = 5V £5%, Vgg = OV
Symbol Parameter B8085AH (2) | BO8SAH-2(2) | 8085AH-1(2) Units

Min Max | Min Max | Min Max
tovc | CLK Cycle Period 320 | 2000 | 200 | 2000 | 167 | 2000 | ns
t4 CLK Low Time (Standard CLK Loading} 80 40 20 ns
ta CLK High Time (Standard CLK Loading) 120 70 50 ns
te, te CLK Rise and Fall Time 30 30 30 ns
txkr | X4 Rising to CLK Rising 20 | 120 | 20 | 100 | 20 | 100 | ms
tyr X+ Rising to CLK Falling 20 150 20 110 20 110 ns
tac Ag_1s Valid to Leading Edge of Control (1} | 270 115 70 ns
tacL Ap-7 Valid to Leading Edge of Control 240 115 60 ns
tap Agp-15 Valid to Valid Data In 575 350 225 ns
tarr Address Float after Leading Edge of 0 0 0 ns
READ (INTA)

taL Ag.15 Valid before Trailing Edge of ALE (1} 115 50 25 ns
“NOTE:

For Exiended Temperature EXPRESS use MBOS5AH Elactricals Parameters.

1-22

Copyrighted By Its Respective Mnufacturer



-
I nté ® 8085AH/8085AH-2/8085AH-1

A.C. CHARACTERISTICS (Continued)

Symbol Parameter BOB5AH (2) | BOB5AH-2(2) | BOBSAH-1(2) Units
Min | Max | Min | Max | Min | Max
taLL Ag._7 Valid before Trailing Edge of ALE 90 50 25 ns
tany READY Valid from Address Valid 220 100 40 ns
tca Address (Ag_15) Valid after Control 120 80 a0 ns
toe Width of Control Low (RD, WR, INTA) 400 230 150 ns
Edge of ALE
toL Trailing Edge of Control to Leading Edge 50 25 0 ns
of ALE ,
tow Data Valid to Trialing Edge of WRITE 420 230 140 ns
tyape | HLDA to Bus Enable 210 150 150 ns
tHagr | Bus Float after HLDA 210 | 150 150 ns
tyack | HLDA Valid to Trailing Edge of CLK 110 40 0 ns
tHoH HOLD Hold Time 0 0 0 ns
tHDS HOLD Setup Time to Trailing Edge of CLK| 170 120 120 ns
tinH INTR Hold Time 0 0 0 ns
N INTR, RST, and TRAP Setup Tims 1o 160 150 150 ns
Falling Edge of CLK
tea Address Hold Time after ALE 100 50 20 ns
o Trailing Edge of ALE {0 Leading Edge 130 60 25 ns
of Control
ek | ALE Low During CLK High ' 100 50 15 ns
tLoR ALE to Valid Data during Read 480 270 175 ns
Wow ALE to Valid Data during Write 200 140 110 ns
LT ALE Width 140 80 50 ns
Ry ALE to READY Stable 110 30 10 ns
tRAE Trailing Edge of READ to Re-Enabling 150 80 50 ns
of Address
tRD HEAD (or INTA) to Valid Data | 300 150 75 ns
try Control Trailing Edge to Leading Edge 400 220 160 ns
of Next Control
tRoH Data Hold Time after READ INTA 0 0 0 ns
thyH | READY Hold Time ) 0 5 ns
tRvys READY Setup Time to Leading Edge 110 100 100 ns
of CLK
fwo Data Valid after Trailing Edge of WRITE 100 80 a0 ns
twow LEADING Edge of WRITE to Data Valid 40 20 30 ng
NOTES:

1. Ag-Ay5 address Specs apply IO/M, S, and S except Ag-A,5 are undefined during T4-Tg of OF cycle whereas 10/H,
S and Sy are stabla.
2. Tast Conglitions: t¢yc = 320 ns (BOBSAH)/200 ns (8085AH-2);/167 ns (BOASAH-1); C = 150 pF.
3. For all cutput timing whera C = 150 pF use the following carrection factors:
25 pF < G < 150 pF: —0.10 ns/pF
150 pF < Q < 300 pF: +0.30 ns/pF
4, Qutput tmings are measured with purely capacitive load.
5. To calculate timing specifications at other values of toy use Table 5.
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8085AH/8085AH-2/8085AH-1

A.C. TESTING INPUT, OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

intel.

INPUT/QUTPUT
URoen —
TEST
e 28 20 b
X > TEST POINTS < X l
oas ki ke ZI718-18
23171815 CL = 100 pF
A.C. Tosting: Inguts. ara driven at 2.4V for a Logic "1" and 0.45V Gy Includes Kig Capacitance
for m Logic “0"'. Timing measuremanta are made al 2.0V lor o
Logic "1 and 0.8V tor a Logic "0".
Table 5. Bus Timing Specification as a Teye Dependent
Symbol BO8SAH 8085AH-2 8085AH-1
taL (1/2)T — 45 {(1/2)T - 50 (1/2)T — 58 Minimum
tLa {(1/2)T — 60 (1/2)T — 50 (1/72)T — 83 Minimum
TR {(1/2)T — 20 /2T - 20 (/T — 33 Minimurm
tLok {(1/2T - 60 {(1/2T — 50 (/2T — 68 Minimum
tie (1727 — 30 (1/2)T — 40 (1/2)T — 58 Minimum
tan (5872 + N)T — 225 {5/2 + N)T — 150 (5/2 + N)T — 192 Maximum
tap 372 + N)T — 180 (372 + N)T — 150 @/2+NT—-175 Maximumn
traE (1/2T — 10 (1/2T — 10 (1/2T — 33 Minimum
tca {(1/3)T — a0 (1/2)T — 40 (1/2)T - 53 Minimum
tow {3/2 + N)T — 80 (372 + N)T — 70 (3/2 + N)T — 110 Minimum
twpD {(1/2)T — 60 (1/2)T — 40 (1/2)T — 53 Minimum
tco (372 + NYT — 80 (3/2+ N\T - 70 {3/2 + N)T - 100 Minimum
to (/2T — 110 {(1/2T — 78 (/3T — 83 Minimum
tary {3/2)T — 260 {372)T — 200 {3/2T — 210 Maximum
tHAacKk (1/2)T — 50 {(1/2)T — 60 (1/2)T — 83 Minimum
thasr (1/2)T + 50 {(1/2)T + 50 (/3T + 67 Maximum
thase (1/2)T + 50 (/2T + 50 (/27 + 67 Maximum
tac 2/27T — 50 2/2)T — 85 @221 - 87 Minimurn
t {(1/2)T — 80 ('11'2)T — B0 /2T — 63 Minimum
to {(V/2)T — 40 (1/2T — 30 {(1/2)T — 33 Minirnum
tav (3/2)T — 80 {(3/2)T — 80 3/2)T — 90 Minimum
toR 472 + N)T — 180 4/2)T - 130 {4/2)T — 150 Maximum
NOTE:

N is equal 10 the total WAIT states. T = toyo.
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This Materi al

WAVEFORMS
CLOCK

8085AH/8085AH-2/8085AH-1

X1 INPUT J{_\_)

Copyrighted By Its Respective Mnufacturer
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8085AH/8085AH-2/8085AH-1 inU .

WAVEFORMS (Continued)
HOLD
1. Ty . Tuove Tworo T
=N /[ N_ /] / ___/ \___/
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READ OPERATION WITH WAIT CYCLE (TYPICAL)—SAME READY TIMING APPLIES TO WRITE
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— e —|

- | e
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| tany I‘l_nvs .:"f" | s tayn
READY J
231711821

NOTE:
1. Raady must remain stable during satup and hoid times.
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"'.tel . 8085AM/8085AH-2/8085AH-1

WAVEFORMS (Continusd)

INTERRUPT AND HOLD

X
ADy 5 X H CALL INST. j{ —f

| BUS FLOATING' —

nane
wrn, )] 3 \
Vg o
WD z: N F ; - \
LT
tups 'Hom
LD, 7 '-\
Fragn P THane
231718-22
*NOTE:

10/M is also floating during this time.
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8085AH/8085AH-2/8085AH-1

Table &. Instruction Set Summary

intgl.

Instruction Code Operations 'cl Instruction Code Oparations
Mnemonic Mram:
Dy Dg Ds Dy D3 Dz D4 Do| Deseription I on 97989504039291DJ Description
MOVE, LOAD AND STORE STACK OPS {Continued)
MOVrIr2 |6 1 D D D S S S|Moveregister POPPSW|1 1 1 1 0 ¢ O 1|PopAandFlags
& ragister off stack
MOVMr |G 1 1 1 0 S S S|Moveregister XTHL 111000 1t 11Exchangatopof
1o memory atack, H & L
MOVIM [0 t D D D 1 1 0|Movememory SPHL 1111100 1t|HA&LIostack
to register pointer
Mvir 0 0DDD t 1 0|Moveimmediate LY 5P G011 00 0 1|Loadimmediate
iregistar stack pointer
MVI M o0 1 10 1 t OMoveimmediate INX SP 00 1 1 ¢ 0 1 1|increment stack
memery pointer
Lxig 00 0 0 ¢ 0 0 1|Loadimmedate DCXSP [0 0 1 1 1 0 t 1 |Decrement stack
register PairB & C pointer
LXtD 0001 0 0 0 1]|Loadimmadiate WUMP
register Par 0 & £ JMP 11000 0 1 1]|umpuncondtional
LXIH 00 31 0 0 ¢ O 1]|Loadimmediale Jc 1 61101 0l cam
cegsterParHELI e 1 : 3100 1 OJm'lpm cany
on no
STAXB |0 0 ¢ O 0 0 1 O |StoreAindirect 1z 1100167100
STAXD [0 0 0 1 D 0 1 O]Store Aindirect 1T on zero
e JNZ 110 0 0 0 {1 0|Jumponnozero
LDAXE [0 0 1 0 1 0 1 0|LoadAindirect o T 1 10 01 oh —
ump on positive
LDAXD [0 0 0 1 1 0 1 0|LoadAindwect o 11111010490-
STA 001 100 1 0|StreAdre T T o o o.fmp°"“““
n pafity even
LDA 0 01110 1 0|LoadAdiect o 11100010‘,""1”“ o
i parity
SHID [0 0 1 0 0 0 1 0|StoreH4& Ldirect —y 11101001Hz;
- program
LHLD 0 0 %+ 0 1 0 1 0|LoadH&L direct counter
XCHG 111 ¢ 1 01 1E:change.D&E. lCALL
H &L Rogsters CALL  [1 1 0 0 t 1 0 1|Callunconditional
ul
STACK CC 11I:|1110|JCaIIcarl')ra
PUSHB [1 1 0 0 O 1 0 1 |PushregisterPair on
B & Con stack CNC 11 0 1 0 1 0 O|Callonnocary
PUSHD (1 t 0 1 0 1 0 1 |PushregsterPair ¢z 11001 10 0Calonzero
D & E on siack CNZ t 100 0 1 0 0Callonnozero
PUSHH |1 1 1 © 0 Y O 1 |Pushregister Pair CP 1 11 1 0 1 0 0|Callonpositive
H& L on stack cM 1111 1 1 0 o|Canonminus
s’;\?vH 1111010 1PushtaA:mFlags GCPE 11 1 0 1 1 Q 0]|Callonparty even
on stac
CPO 1 11 0 0 1 0 0|Calon parity odd
POPB 110 0 0 0 0 t|PopregisterPair
B & C off stack RETURN
POPD {1 1 0 1 0 0 0 1|Popregister Pair RET 1100100 1]Retun
D & E off stack RAC 110 1 1 ¢ ¢ O|Retunoncany
POPH 1 1 1 0 0 0 0 1|Popregister Pair RMC 1101 40 0 0 0Retwnonnocamy
H& L off stack RZ t 1.0 010 0 0lRetunonzero
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intgl.

Tabile 6. Instruction Set Summary (Continued)

8085AH/8085AH-2/8085AH-1

F [ Instruction Code Oporations Lm o] Instruction Code Operations
"""°"'°Dyﬂ.b.b.osnznln., Deacription SMONC|D; Dg Dg Dy D3 D, Dy Desctiption
[RETURN (Continued) ADD (Continued)
RNZ 1 1060 0 0 0 0|Returnonnozero papD o o 0 1|AddD&EWHEL
AP 111100 0 0]|Return onpositive DADH |0 o 0 1|AddH&LioHAL
RM "1 1 1 1 0 0 O|Returnonminus DADSP |0 O 0 1 |Add stack pointer
RPE 11101 0 0 0Retuncn oH&L
parity seven SUBTRACT
RPO 111000 0 0|Returnon SUB 10 S S|Subtract registar
parity odd from A
RESTART SBBY 10 S S|Subtract register
RST  [1 1 A A A 1 1 1]Restan from A with borrow
INPUT/OUTPUT SUB M 10 1 0 [Subtract memeory
from A
IN 110110 1 1]|input
sBBM |1 0 1 0 [Subtract memory
ouT 1101 0 0 1 1|Output {rom A with bomow
INCREMENT AND DECREMENT sul 11 10 [Subtractimmediate
INR r 00 0 DD 1 0 O|incremant register A
DCRAT 0 0DDD 1 ¢ 1|Decrement ragister SBl 11 1 0 [Subtract immediate
INAM [0 0 1 1 0 1 © 0|increment mamory from A with bormow
DCAM 0 0 1 1 0 1 0 1|Decrement memany| LOGICAL
INX B © 0000 0 1 1|mncrementB&C ANA 7 10 § S [And register with A
registers XRAr |1 0 S S {Exclusive OR
INX D 06 00 1 0 0 1 1|ncrementD&E register with A
registors ORAY 10 S S]OR rogister
INXH 601000 1 1]|incrementH &L with A
rogisters CMPr 10 § S |Compare register
DCXB [0 0 0 0 1 0 1 1|DecrementB&C with A
DCXD [0 © 0 v 1 0 1 1|DecromentD&E ANAM |1 0 1_0 And memory with A
DCXH [C 0 1 © 1 0 1 1|DecramentHA&L XRAM |10 1 Daﬂimmm
ADD -
ADDr 1 00 0 0 5 5 §|Addregisterto A ORAM ! ! 0joAm wih A
5 CMPM |1 1 0 |[Compare
ADC ¢ 1t 00 01 5 5 S|Addregisterto A memorny with A
with carry -
AN 11 1 0 |And immediate
ADDM |1 0 C 0 0 1 1 0|AddmemorytoA with A
ADCM 1 00011 1 0|AddmomorytoA XA 11 1 0 |[Exclusive OR
with carry immediate with A
ADI 110600 1 1 0|Addimmediate to A onl T 1 s 0 |OR inmediate
ACI 110 0 1 1 1 0|Addimmediate 10 A with A
with carry GPI ' 1 0 |Compare
DADBE [0 0 0 0 1 0 © 1|AddBACIOHEL rrwriodiate with A
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8085AH/8085AH-2/8085AH-1

Table 8. instruction Set Summary (Continued)

intgl.

Instruction Code 0 Haons instruction Code ratlons
""""“’""’onnsoso‘oaozoﬁ Bescription I"“""“""‘onnsnsmnsnzmoo Descriion
ROTATE CONTROL
ALC 0 0 09 0 1 1 1]|RotateAlsft El 1 1 1 1 1 0 1 1]|Enableimerupts
ARC 00 01 1 1 1 RotateAright Dl 1 1 1 1 0 0 1 1 |Disable Intemupt
RAL 000101 1 1|RotateAleft NOP 0 0 00 0 0 O 0|Nooperation

through carry HLY 01110 1 1 0][Hak
RAR 00111 11 RO‘EIOAI'U‘II NEW 8085AH INSTRUCTIONS
thraugh cafry RIM G 0100 0 O 0fReadinterrupt
SPECIALS Mask
CMA 0 010 1 1 1 1|Complementa SIM 00 1 100 0 O|Satintermupt Mask
5TC oo 1101 11 Set carry
CMC 0 0 3 1 1 1 1 1[Complament cary]
DAA 0 010 0 t 1 1|DecimaladjustA
NOTES:

1. DDS or S$SS: B 000, C 001, D 010, EQ11, H 100, L101, Mamory 110, A 111,
2. Two possible cycle times (6/12) indicate instruction cycles dependant on condition flags.
"All mnamonics copyrighted © Intel Corporation 1976
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