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

Single + 5V Power Supply with 10%
Voltage Margins

3 MHz, 5 MHz and & MHz Selections
Available

20% Lower Power Consumption than
8085A for 3 MHz and 5 MHz

1.3 us Instruction Cycle (8085AH); 0.8
us (8085AH-2); 0.67 s {8085AH-1)

" 100% Software Compatible with 8080A

On-Chip Clock Generator (with External
Crystal, LC or RC Network)

The Intel BOBSAH is & complete 8-bit paralie! Central

H On-Chip System Controller; Advanced
Cycle Status Information Avallable for
Large System Control

Four Vectored Interrupt Inputs {One Is
Non-Maskable} Plus an 80B0A-
Compatible Interrupt

Serial In/Serlal Out Port

Decimal, Binary and Double Precision
Arithmetic

Direct Addressing Capability to 64K
Bytes of Memory

Available in 40-Lead Cerdip and Plastic

Packages
(Sea Packeging Spec., Order # 231365

Processing Unit (CPU} implemented in N-channel,

depletion load, silicen gate technology (HMOS). Its instruction set is 100% software compatible with the
BOBCA microprocessor, and it is designed to improve the present 808CA's performance by higher system
spesd. s high fevel of system integration allows a minimum system of three IC's [BOS5AH (CPL)), 8158H
(RAM/IC) and 8755A (EPROM/IC)] while maintaining total system expandability. The BOS5AH-2 and

8085AH-1 are faster versions of the 8085AH.

The 8085AH incorporates all of the features that the 8224 {clock generator) and 8228 {system controiler)
provided for the 8080A, thereby offering a higher leve! of system integration.

The 8085AH uses a muitiplexed 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 memoery products allow a direct intetface with

the 8085AH.
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Table 1. Pin Description

Symbol

Type

u
intal.
Name and Functlon

Ag-Ays

ADDRESS BUS: The most significant 8 bits of memory address or the 8 bits of the
/0 address, 3-stated during Held and Halt modes and during RESET.

ADg_7

110

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

ALE

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

Sg, S and IO/M

MACHINE CYCLE STATUS:

I0/M §; S¢ Status
Memory write
Memory read
170 write
1/0 read
Opcode fetch
Interrupt Acknowledge
Hait
Hold
Reset
¢ = 3-gtate {high impedance}
X = unspecified
Sy can be used as an advanced A/W status. 10/M, Sp and Sy become valid at the
beginning of a machine cycle and remain stable throughout the cycle. Tha falling
sdge of ALE may be used to latch the state of these lines.

LRI A e B o I w |
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READ CONTROL: A low level on RD indicates the selected memory or 1/C device
is to be read and that the Data Bus is available for the data transfer, 3-stated during
Hold and Hait modes and during RESET.

WROTE CONTROL: A low lavel on WH indicates the data on the Data Bus is t6 be
written into the selected memory or /0 location. Data is set up at the trailing edge
of WR. 3-stated during Hold and Halt modes and during RESET.

READY

READY: lf READY is high during a read or write cycle, it indicates that the memory
or petipheral is ready to send or receive data. If READY is low, the CPU will wait an
integral number of clock cycles for READY to ge high before completing the read
or write cycle. READY must conform 1o specified setup and hold times.

HOLD

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

HLDA

HOLD ACKNOWLEDGE: indicates that the CPU has received the HOLD request
and that it will relinguist: the bus in the next glock cycle. HILDA goss low after tha
Hold request is removed. The CPU takes the bus one half clock cycle after HLDA
goes low.

NTR

INTERRUPT REQUEST: Is used as a general purpose interrupt. It is sampled only
during the next to the last clock cycle of an instruction and during Hold and Hatt
states. If it is active, the Prograrm Counter (PC} will be inhibited from incrementing
and an INTA will be issuad. During this cycle a RESTART or CALL instruction can
be inserted fo jump to the interrupt service routine. The INTR is enabled and
disabled by software. [t is disabled by Reset and immediately after an interrupt is
accepted.




B085AH/B8085AH-2/8085AH-1

Table 1. Pln Description {Continued)

Symbol Type Name and Function

INTA O | INTERRUPT ACKNCWLEDGE: Is used instead of (and has the same timing as)
AD during the Instruction cycle after an INTR is accepted. It can be used 10
activate an 82594 Interrupt chip or some other interrupt port.

RST55 I | RESTART INTERRUPTS: These three inputs have the same timing as INTR

RST6.5 except they cause an internat RESTART to be automatically inserted,

RST75 The priority of these interrupt is ordered as shown in Table 2. These interrupts have
a highar pricrity 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 racognized at the
same time as INTR or RST 5.5-7.5. Itis unaffectad by any mask or Interrupt
Enable. it has the highest pricrity of any intetrupt. {See Table 2.)

RESETIN b | RESET IN: Sets the Program Counter to zerc 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 nature of RESET, the processor's
internal registers and flags may be altered by RESET with unpredictable resuits.

N is a Schmitt-triggered input, allowing connection to an R-C network for
power-on RESET delay {see Figure 3). Upan power-up, RESET IN must remain low
for at least 10 ms after minimum Vo has bean reached. For propar raset
operation atter the power-up duration, RESET IN shouid be kept low a minimurm: of
three clock pericds. The CPU is heid in the reset condition as long as RESET IN is
applied.

RESET QUT C | RESET OUT: Reset Qut indicates CPU is being raset. Can be used as a system
reset. The signal is synchronized to the processor ciock and lasts an integral
number of clock periods.

Xy, X2 b | X4 and Xz: Are connected to a crystal, LC, or RG network to drive the internal
clock generator. Xy can alse ba an externat 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 output for use as a system clock. The period of CLK is twice the Xy,
Xz input period.

SiD 1| SERIAL INPUT DATA LINE: The data on this line is loaded into accumulator bit 7
whenever a RIM instruction is executed.

S0D O | SERIAL QUTPUT DATA LINE: The output SOD is set or reset as specified by the
SiIM instruction.

Yoo POWER: + 5 volt supply.

Vss GROUND: Reference.

Table 2. Interrupt Priority, Restart Address and Sensitivity

Address Branched to(1}
Name Priority 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 a 34H High Level until Sampled
RST 5.5 4 2CH High Level until Sampled
INTR 5 {Note 2) High Level until Sampled
NOTES:

1. The processor pushes the PC on the stack belore branching to the indicated address.
2. The address branched te depends on the instnsction provided 1o the CPL! when the interrupt is acknowledged.
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"Valuas May Have to Vary Due to Applied Power Supply Ramp
Up Time.

Figure 3. Power-On Reset Circult

FUNCTIONAL DESCRIPTION

The 8085AM is a complete 8-bit paraliel central
processor, It is designed with N-channel, depletion
load, silicon gate technology {HMOS), and requires
a single + 5V supply. lts basic ciock speed is 3 MHz
{8085AH), 5 MHz (80B5AH-2}, or 6 MHz {8085-AH-1},
thus improving on the present 8080A’s performance
with higher system speed. Also it is designed to fit
into a minimum system of three IC's: The GPU
{B085AH), a RAM/IO (8156H), and an EPROM/IC
chip (B755A),

The 8085AH has twelve addressable 8-bit registers.
Four of them can function only as two 16-bit register
pairs. Six cthars can be used interchangeably as
8-bit registers or as 16-bit register pairs. The
BO85AH register set is as follows:

Mnemonic Register Contents

ACCor A Accumulator 8 Bits

PC Program Counter 16-Bit Address

BC, DE, HL (General-Purpose 8-Bitsx6or
Registers; data 16 Bitax 3
pointer {HL)

8P Stack Pointer 16-Bit Address

Flagsor F  Flag Register 5 flags (8-Bit Space)
The 8085AH uses a multiplexad Data Bus. The ad-
dress is spiit 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 cycle the low
order address is sent out on the Address/Data bus.
These lower 8 bits may be lalched extarnally by the
Address Latch Enable signal {ALE). During the rest
of the machine cycle the data bus is used for memo-
ry or /O data.

The 8085AH provides RD, WR, Sy, Sy, and 10/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 8085AH also provides Serial Input Data

]
intel.
{SID) and Serial Qutput Data {SOD} lines for simple
serial interface. .
In addition to thesae features, the 8085AH has three

maskable, vector interrupt pins, cne nonmaskable
TRAP interrupt, and a bus vectored interrupt, INTR.

INTERRUPT AND SERIAL [/O

The 80B5AH has 5 interrupt inputs: INTR, RST £.5,
RST 6.5, AST 7.5, and TRAP. INTR is identical in
function to the 8080A 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
nenmaskable.

The thres maskable interrupt cause the internal exe-
cuticn of RESTART {saving the program counter in
the stack and branching to the RESTART address) if
the internipis are enabled and if the interrupt mask
is not set. The nonmaskable TRAP causes the inter-
nal execution of &4 RESTART vector independent ot
the state of the interrupt enabte or masks. (See Ta-
ble 2.}

Thers are two diffarent types of inputs in the restart
interrupts. BST 5.5 and RST £.5 are high level-sensi-
five like INTH {and INT ¢n the 8080} and are recog-
nized with the same timing as INTR. RST 7.5 is rising
suige-sensitive.

For RST 7.5, only a putse 1s required to st an inter-
naf flip-flop which generates the internal interrupt re-
quest {a normally high tevel signal with a low going
pulse is recommended for highest system noise im-
munity). The RST 7.5 request flip-flop remains set
untit the request is serviced. Then it is reset auto-
matically. This fiip-flop may also be reset by using
the SIM instruction or by issuing a iN to the
B085AH. 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
interrupt is masked out.

The status of the three RST interrupt masks can
only be affected by the SIM mstruction and
RESET IN. (See SIM, Chapter & of the BOB(/8085
Usar's Manual)

The interrupts are arranged in a fixed priority that
determines which interrupt is to be recognized if
more than one is pending as follows: TRAP—high-
est griority, RST 7.5, AST 6.5, R8T 5.5, iINTR—low-
est priority. This pricrity scheme does not take into
account the priority of a routine that was started by a
higher priority interrupt. RST 5.5 can interrupt an
RST 7.5 routine if the interrupts are re-enabled be-
tore the end of the RST 7.5 routine.

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 but has the
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highest priority. It is not affected by any flag or mask,
The TRAF input is both edge and leve! sensitive.
The TRAP input must go high and remain high urdi! it
is acknowledged. It will not be recognized again until
it goes low, then high again. This avoiis any false
triggering due to noise or logic glitches. Figure 4 il-
lustrates the TRAP interrupt request circuitry within
the BOBSAH. Note that the servicing of any interrup?
(TRAP, RST 7.5, RST 6.5, RST 5.5, INTR) disabias
all future interrupts {except TRAPs} until an E! in-
struction is executed.

EXTERNAL
TRAP
INTEARLIPT

REQUEST TRAF

RESET IN SCHMITT
TRIGGER

AESET

INTERRUPT

sy —gn CLK REQUEST

a
-]
Fif

CLEAR

INTERNAL TAAFF F
HAP

ACKNOWLEDGE

231718-4

Figure 4. TRAP and RESET In Circult

The TRAP interrupt is special in that it disables inter-
rupts, bul preserves the previous intermipt enable
status. Partorming the first RIM instruction following
a TRAP interrupt allows you to determine whether
interrupts were onabled or disabled prior o the
TRAP. All subsequent RIM instructions provide cur-
rent interrupt enable status, Performing a RIM in-
struction following INTR, or AST 5.5-7.5 will provide
current Interrupt 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 [/O systam is also controlled by the RIM
and SIM instruction. SID is read by RIM, and SIM
sets the SOD data.

DRIVING THE Xy AND X; INPUTS

You fmay drive the clock inputs of the BOBSAH,
80B5AH-2, or B0B5AH-1 with a crystal, an LC tuned
circuit, an RC network, or an external clock source.
The crystal frequency must be at least 1 MHz, and
must be twice the desired internal clock frequency;

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

hence, the BOBSAH is operated with a 6 MHz crystal
{tor 3 MHz clock), the BO8SAH-2 operated with a 10
MHz erystal (for 5 MHz clock), and the 8085AH-1
can be operated with & 12 MHz crystal {for 6 MHz
clock). f a crystal is used, it must have the following
characteristics:

Parallel resonance at twice the clock frequency de-
sired

Gy {load capacitance) < 3¢ pF

Csg (Shunt capacitance) < 7 pF

Rg (equivalent shunt resistance) < 750

Drive ievel: 10 mW

Frequency tolerance: +0.005% (suggested)

Note the use of tha 20 pF capacitor between Xp and
ground. This capacitor is required with crystal fre-
quencias balow 4 MHz to assure oscillator startup at
the correct frequancy. A parallel-resonant LC citcuit
may be used as the frequancy-determining network
for the 80BSAH, providing that its frequency toler-
ance of approximataly *10% is acceptable. The
compenents ara chosen from the formula:

1
T 20 Cont * Cid

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

H

An RC cireuit may be used as the frequency-deter-
mining netwark for the BOBSAH if maintaining a pre-
¢ise clock frequency is of no importance, Variations
in the an-chip timing generation can cause a wide
variation in frequency when using the RC mode. Its
advantage is fis low component cost. The driving
fraquency generated by the circuit shown is approxi-
mately 3 MHz. It is not recommended that frequen-
cies greally higher or lower than this be attempted.

Figure § shows the recommended clock driver cir-
cuits. Note in d and e that pullup resistors are re-
quired to assure that the high lavel voltage of the
input is at least 4V and maximum low level valtage
of G.8Vv.

For driving frequencies up to and including & MHz
you may supply the driving signal to X; and leave X,
opan-circuited (Figure 5d). if the driving frequency is
from 6 MHz to 12 MHz, stability of the clock genera-
tor wilt ba improved by driving both X; and X» with a
push-pull source (Figure 5e). To prevent seif-gscilla-
tion of the BOBSAH, be sure that X5 is not coupled
back to Xy through the driving gircuit.
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GENERATING AN 8085AH WAIT
STATE

It your system regquirements are such that slow
memorias ¢r peripheral devices are being used, the
circuit shown in Figure 6 may be used to insert che
WAIT state in each B0B5AH machine cycle.

The D flip-flops should be chosen so that
* OLK is rising edge-triggered
» CLEAR is low-leveal active.

[ |

CLEAR FMRAH
ALE' —={CLK TLK GUTMUT —{CLK

=}
.
¥

- o
FIF a EiF
+5Y —wiD +]

233718-10
*ALE and CLK (QUT) should be bultered if CLK input of latch
axcends 8085AH 1OL or IOH,

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

As in the 8080, the READY line is used tc extend the
read and write pulse lengths so that the 80B5AH can
be used with siow 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 S80B5AH family includes memory components,
which are directly compatible to the 8085AH CPUL
For example, a system consisting ot the three chips,
B0B5AH, B156H and 8755A will have the following
features:

* 2K Bytes EPROM

* 256 Bytes RAM

¢ 1 Timar/Counter

* 4 8.5t 1/O Ports

* 1 6-bit 1/0 Port

+ 4 Interrupt Lavels

* Serial In/Serial Out Porls
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This minimum system, using the standard /0 tech-
nique is as shown in Figure 7.

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

8085AH/B085AH-2/8085AH-1

shows the system configuration of Memory Mapped
140 using BO85AH,

The 8085AH CPU can also intarface with the stan-
dard mamory that does nof have the multipiexed ad-
dress/data bus. It will require & simple 8-bit latch as
shown in Figure 9.
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Figure 9. 8085 System (Using Standard Memories)



B085AH/B0B5AH-2/8085AH-1

BASIC SYSTEM TIMING

The BOBSAH has a multiplexed Data Bus. ALE is
used as a strobe 1o sample the lower B-bits of ad-
dress on the Data Bus. Figure 10 shows an instruc-
fion fetch, memory read and I/0 write cycle (as
would occur during processing of the QUT instruc-
tion). Note that during the 1/Q write and read cycle
that tha 1/0 port address is copied on both the up-
per and lower half of tha address.

There are seven possible types of machine cycles.
Which of these seven takes place is defined by the
status of the three status lines (KO/M, Sy, Sg) and

=

intal.
the three control signals {AD, WR, and INTA). (See
Table 3.} The status lines can be used as advanced
controls {for device selection, for example), since
they bacoma active at the Ty state, at the cutset of
each machine cycle. Control lines RT and WR be-

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

A machine cycle normally consists ¢f three T states,
with the exception of OPCODE FETCH, which nor-
mally has either four or six T states {unless WAIT or
HOLD states are forced by the receipt of REAGY 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 sl AD ! WH | INTA
OPCODE FETCH {OF) 0 k] 1 v} 1 1
MEMORY READ  {MR) 0 1 v} 0 1 1
MEMORY WRITE {MW} 0 a1l 1 1 0 1
IO READ {IOR} 1 1 o| 0 1 1
YO WRITE {IOW) 1 [+ 1 1 0 1
ACKNOWLEDGE
CF INTR (NA) 1 1 1 0
BUS IDLE (8) DAD o 10| 1 1
ACK.CF
RST,TRAP 1 1 1 1 1 1
HALT TS 0|78 | TS 1

Table 4. 8085AH Machine State Chart

Machine Status & Buses Control
State | 5150 | 10/M ] Ag-Ays | ADg-AD; | RD, WR | INTA | ALE

Ty X X X X i 1 1
Tz X X X X X X ]
Twalt X X X X X X ¢
Ta X X X X X X ]
Ts 1 0F X L] 1 1 )
Ts 1 ot X TS 1 1 o
Ts 1 of X TS 1 1 0
TRESET X 15 TS TS 15 1 0
THALT 0 TS TS TS TS 1 0
THowp X TS T8 T8 T8 1 0

Q = Logic “0” TS = High impedance

1= Logic “i* % = Unspecified

*ALE not genetated during 2nd and Ird machine cyctes of DAD insuction.

TI0/M = 1 during T4-Tg of INA machine cycte.

1-20
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Figure 10. 3065AH Baslc System Timing
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ABSOLUTE MAXIMUM RATINGS®

Ambient Temperature under Bias .. .. .. 0°C to 70°C
Storage Tomperature .......... —-65°Cto +150°C
Voltage on Any Pin

with Respectto Ground. . ........ -05Vio +7V
Power Digsipation. ............. ... ... 1.5W

D.C. CHARACTERISTICS

intgl.

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

*WARNING: Stressing the device beyond the "Absolute
Maximum Ralings” may cause permanent darmage.
These are sirass ratings only. Operabion beyend the
“Opoerating Conditions™ is not recommendsd and ex-
tended exposure beyond the “Cperating Conditions™
may affect device reliabifity.

80B5AH, BOBSAH-2: Ty = 0°C 10 70°C, Voo = 5V £10%, Vgg = GV, unlese otharwise specified*
8085AH-1: Tp = 0°C to 70°C, Voo = 5V £5%, Vgg = OV: unless ctherwise specified®

Symbol Parametsr Min Max Unita Test Conditions

VL Input Low Voltage -05 +0.8 v

ViH Input High Voltage 20 Voo +0.5 v

Yor Output Low Voitage 0.45 v loL = 2mA

Vou Qutput High Voltage 24 v lon = —400 pA

lco Power Supply Current 135 mA B0B5AH, 80B5AH-2
200 mA 8085AH-1

b Input Leakage 10 pA ¢ < VN < Voo

o Cutput Leakage 10 res .45V < Vour < Voo

ViLR Input Low Leval, RESET —0.5 +0.8 v

VinR Input High Level, RESET 24 Voo + 0.5 v

Viy Hysteresis, RESET .15 v

A.C. CHARACTERISTICS

B085AH, BOBEAH-2: Ty = 0°C to 70°C, Vgg = 5V 110%, Vgg = OV*
B085AH-1: Ty = C°C to 70°C, Vg = 5V 5%, Vgg = OV

Symbol Parameter B085AH (2 | 8DBSAH-2{2) | BDB5SAH-1{D) Units
Min | Max | Min | Max | Min { Max
toye CLK Cycle Pariod 320 | 2000 | 200 | 2000 | 167 | 2000 | ns
4 CLK Low Time {Standard CLK Loading)} 80 40 20 ns
tp CLK High Time {Standard CLK Loading} 120 70 50 ns
t CLK Rise and Fall Time 30 30 30 ns
txxm X4 Rising to CLK Rising 20 120 20 100 20 100 ns
txxe | %4 Rising to CLK Falling 20 | 156 | 20 [ 110 | 20 | 110 | ns
tac Ag_y5 Valid to Leading Edge of Control (1) | 270 115 70 ns
tac Ag_7 Valid to Leading Edge of Control 240 115 ] ns
tap Ag_15 Valid to Valid Data In 575 350 225 | ns
targ Address Float after Leading Edge of 0 o o ns
READ (INTA}

tar Ag._15 Valid before Trailing Edge of ALE (1} 115 50 25 ns
*NOTE:

For Extended Temperature EXPRESS use M8085AH Electricals Parametors.
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A.C. CHARACTERISTICS (Continued)

B8085AH/8085AH-2/8085AH-1

Symbal Parameter BOB5AH (2) | 8085AH-2(2) | 80B5AH-1(2) Units
Min | Max | Min | Max | Min | Max
tarL Ag_7 Valid before Trailing Edge of ALE 80 5¢ a5 ns
tary READY Valid from Address Valid 220 100 40 ns
tca Address (Ag_15) Valid after Control 120 60 ac ns
teo Wwidth of Control Low (RD, WR, INTA} 400 230 150G ns
Edge of ALE
tor Trailing Edge of Centrol to Leading Edge 50 25 0 ns
of ALE ,
tow Data Valid to Trialing Edge of WRITE 420 230 140 ns
tHage | HLDA to Bus Enable 210 150 150 ns
tHagr | Bus Float after HLDA 210 150 150 ns
tvack | HLDA Valid to Trailing Edge of CLK 110 40 0 ns
tHoH HOLD Hold Time ¢ o 0 ns
tHps HOLD Setup Time to Trailing Edge of CLK| 170 120 120 ns
BiNH INTR Held Time ¢ o] 0 ns
ting INTR, RST, and TRAP Setup Time to 160 150 150 ns
Falling Edge of CLK
A Address Hold Time after ALE 100 50 20 ns
e Trailing Edge of ALE o Leading Edge 130 80 25 ns
of Control
fLok ALE Low During CLK High 100 50 i5 ns
tLor ALE to Valid Data during Read 460 270 175 ns
tow ALE to Valid Data during Write 200 140 110 ns
tL ALE Width 148 80 5¢ ns
try ALE to READY Stable 110 30 li; ns
tnag | Trailing Edge of READ to Re-Enabling 180 S0 50 ns
of Address
trp READ (or INTA) to Valid Data 1300 150 75 ns
try Control Trailing Edge to Leading Edge 400 220 160 ns
of Next Control
topy | Data Hold Time after READ INTA 0 ¢ 0 ns
tayH READY Hold Time 0 G 5 ns
tavs READY Setup Time tc Leading Edge 110 100 100 ns
of CLK
two Data Valid after Trailing Edge of WRITE 100 60 30 ns
twoL | LEADING Edge of WRITE to Data Valid 40 20 30 ns
NOTES:

1. Ag-Aq5 address Specs apoly IO/M, S, and 54 except Ag-Ajs are undefined during T4-Ts of OF cycle wheroas I0/M,
Sp, and Sy are stable.
2. Test Conditions: igyc = 320 ns {BOBSAH)Y/200 ns (S085AH-2),/167 ns (8085AM-1); €L = 150 pF.

3. For ali cutput timing where C * 150 pF use the foflowing comection factors:

25 pF < Cp < 150 pF: —0.10 ns/pF
150 pF < Gy < 300 pF: +0.30 ns/pF

4. Qutput timings are measured with purely capacitive load.

5. To calculate timing specifications at other values of toye use Table &
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BOB5AH/B085AH~2/8085AH-1

A.C. TESTING INPUT, QUTPUT WAVEFORM

AL. TESTING LOAD CIRCUIT

Intgl.

INPUT/QUTFUT

24
20 20
> TEST POINTS <
9.8 a8
045

U;I&I:rﬂ —-—1
1

Ty - 156 pF

23171818
231718-15 Oy = 100 pF

AC. Testing: Inputs are driven at 2.4V for & Logic 1" and D.45V Gt Inchudes Jig Capactance

for & Logic “0". Timing measurements are made at 20V for a

Logic "1™ and 0.8Y for a Logic "0".

Table 5. Bus Timing Specification as a Teye Dependent
Symbol 8085AH B085AH-2 8085AH-1
taL {1/2)T — 45 (1/2T — 50 {1/2)T — 58 Minimum
fLa {1/2)T — 60 {1/2)T — 50 {1/2)T ~ 63 Minimurm
o (1727 — 20 (/2T - 20 {(1/8)T — 33 Minimure
Lok (1/2)T —- 60 (/2T — 50 (/2T - 88 Minimum
e (1/2)T - 30 (1/2)T — 40 (1/2)T - 58 Minimum
tap (5/2 + N)T ~ 225 (5/2 + N)T — 150 {5/2 + NIT — 182 Maximum
trp {3/2 + N)T — 180 {3/2 + N)T — 150 {3/2 + )T - 175 Maximumm
trAE (1/2T — 10 (1/2T — 10 (/2T — 33 Minimum
toa {(1/2)T — 40 {1/2)T — 40 {1/2)T — 53 Minimum
tow (3/2 + N}T — 60 (3/2 + NIT — 70 (3/2 + N)T — 110 Minienum
two (1/2)T ~ 60 (1/2)T — 4¢ {(1/2)T — 53 Minimurm
tco (372 + N)}T — 80 (3/2+ NT - 720 {3/2 + N)JT — 100 Minirmum
tor (/87T - 110 (/23T - 75 {1/2)T — B3 Minimum
tany {3/2)T — 260 3/2)T — 200 {3/2)T — 210 Maximum
tHACK {1/2T — 50 {1/2)T — 60 (1/2T — 83 Minimum
tHARF (1/2)T + 50 {1/2)T + 50 {1/2)T + 67 Maximum
thaBE (1727 + 50 {(1/2)T + 50 {(1/2)T + 67 Maximum
tac (2/2)T ~ 50 2/2)T — 85 {2/2)T — 97 Minimum
ty (1/2)T — 80 (1/2T - 60 (1/21T — 63 Minimum
1y (1/2)T — 40 (1/2)T — 30 (1/2)T — 33 Minirmum
tay {3/2T — 80 {3/2)T — B0 @/27T — 90 Miriirnum
toR {472 + N)T — 180 4/2)T — 130 4/2)T ~ 159 Maxirum
NOTE:

N is aquai to the total WAIT states. T = teye.
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8085AH/8085AH-2/8085AH-1

WAVYEFORMS

CLOCK
X1 INPUT
CLK
QUTPUT
L
23171617
READ
| 1‘ I IZ .I 13 i “
ctr | ’ * * \ f \ ’
[ figa - e - Ty -‘-l
L o L
Ag-Agy x ADDRESS : X
I -— _ tam - o _-'1__!“" ’:
Ay 20y X ADDRESS D——W/ ////X ATA N
I----‘u.—-‘-’m - ' !
[ Je— . .
aLEj 2T fow F - y"_—
e far r tag — ———e] |
) |
RDANTA e iy @
[~ [ -
pr——— g
231718-18
WRITE
| T | Tz | % | 1
cLx
}‘— fuer
Ag-Ays X ADDRESS i
}‘_ Tow __._l r—'ca—-l
AD,-AD, _X ADDAESS DATA OUT K
bty e - ——’ p———— ety — ] | by —
L
ALEJ \ wor f‘
T
1 (“
wh
-.—‘._CJ [— Ty —]
e !‘c—-—--.vl
231718-19
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B085AH/B085AH-2/8085AH-1 lntel .

WAVEFORMS (Continued}

HOLD

T2 Ty Tuore Tugn L

N /TN N N N/
wel  FTX )

i
L Tupg =t —=tugn e L ]

HLDA _?} i
t- "wanr 1

aus [AQDRESS, CONTROLS!

m

T T2 Twust Ta n

- ooy -

- tca —~|

—{l}

- g —
- I ST tADK -] e

s a0, N sooness T N //s "L__(:

| I
1
i

Ly ——wi e g
tarR —||=— - % et
ae 0 Yo L, ILon - - y
] [ b
- far » . —— .__I_ —— e tap — -
ADANTA ‘ 1 \‘_. i D y
- i
SR 4|+
r—— . TAL — |
- gy — v = VRYE lavw tys Tmyn
|m— - e o
READY i i /
231718-21
NOTE:

1. Ready must remain stable during setup and hotd times.
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8085AH/8085AH-2/8085AH-1
WAVEFORMS (Continued)
INTERRUPT AND HOLD
5 l % I L] i . | % | % | Yoo | T T
—|\_/_\_/_\_/_}_/_‘I
Ayin X
i H .
i H
! o X H il }_ —
: J— S BUSFLOATING® - —o— s e —mmeed
: ALE_/-_\ { f \
, AD
i L3
‘nu:—{--—m—
T Y I :
h:::.} } KT \ JI;J[
HOLD f FL-‘.' B
tupy —Ii*‘m:»
HLDA 7 ‘ j-\
ace [*— *wanr
2iTia-22
*NOTE:

1C/M is miso floating during this time.
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intgl.

Tabie 6. Instruction Set Summary

Instruction Code Operations Instruction Code Operations
lf“"""“’" Dy Dg Ds D, Dy D Dy Dg|  Description |“"°’“°“[° Dy Dg Ds Dy D3 Dy Dy Dgl Description
MOVE, LOAD AND STORE ISTACK OPS {Continued}
MOVrir2|¢ 1 D D D S S $|Moveregister POPPSWI1 1 1 1 ¢ ¢ O 1 |PophandFiags
to rogister off stack
MOVMr |0 1T 1 1 0 S S S5 |Moveregister XTHL 91 00 0 t 1]|Exchange top of
o memary stack, H& [
MOVIM j0 1t D DD 1 1 O|Movememary SPHL 1139 % 100 t|H&Ltostack
o register pointer
MVir 00 DDD t 1 0|Moveimmediate LXI 8P C o1 108 0 1|Loadimmediate
register stack pointer
MYI M 00 1 1t 0 1 t 0|Moveimmediate INX 5P 8 01 1 0 0 1 1lincremant stack
memory painter
LXI B C 0 0 G 0 9 0 1|Loadimmediate DOXSP |0 0 1 1 1 0 1t 1|Decrement stack
register PairB & C pointer
LXiD 0 00 1 0 0 0 1]|Loadimmediate JJUMP
register Par D& &) | ymp 1100 0 0 1 1|umpunconditionas
LA H 0 ¢ 1 0G0 01 Load immediate Jeo 1 1014010 Jumponm
registor PairH & L
JNC 1101 ¢ 0 1 9lJumponnecary
STAXB |0 0 ¢ 0 0 ©O 1t 0 |Store Aindirect
- Jz 1100 1 0 1 0fJumponzers
STAXD |0 0 ©¢ % D 0 1 0 ]StoraAindiract
- JNZ 1100 0C ¢ t O|lumponnezers
LtOAXB |0 0 1 0 1 0 1 0|LeadA indirect —
— JP i1 110 0 1t 9|Junponpositive
DAXD |0 O 0 1t 1 O 1 0 |LoadAindiract -
- JM 11 111 0 1 Q|Jumponminus
STA G 01 1 0 0 1 Q|StoreAdirsct -
- JFE 1T 1 1 0 1 0 1 0}umponparity even
LDA 0 ¢ 1 1 1t 0 1 0O|LoadA direct
- JPO T Tt 00 0 1 0|Jumponparity odd
SHLD 0 0 1 0 0 0 1 O|StoreH&Ldirect
- PCHL 1110 1 0 0 1|H&Ltoprogram
LHLD 00 1t 0 1 ¢ 1 0|loadH &L direct counter
XCHG i1 101 0 1 1Exchange_D&E. e ALL
H & | Registers ,
CALL 1106 ¢t 1 0 1 Cailunconditional
STACK OPS
- cC i1 0 11 t 0 Q|Caloncany
PUSHB |1 1 0 ¢ 0 1 0 1 |Pushregister Pair
B & Con stack CNC i1 0 10 1 ¢ 0|Callennocarry
PUSHD (1 1 0 1 0 1 O 1 |Pushregister Pair ¢z 119001 10 0fcaionzero
D & E on stack CNZ t 10 0 08 1 0 ¢iCalonnozero
PUSHH |1 1 1 0 6 1 © 1 |PushregisterPair cP 11 1 % 0 1 0 ¢|Callonpositive
H&L on stack CM 11111 1 0 olcCalonminus
PUSH 1 1 1 0 1 06 i|PushAandFiags CPE 1116 1 1 0 0|Callonparityeven
PSW on stack -
- - CPO 1 1 1 ¢ 0 1 0 0|Callonparity odd
POPB 11 0 0 0 © @ t|Popragister Pair
B & C off stack RETURN
POPD {1 1 0 1 ¢ 0 0 1 |Popregister Pair RET 11001 00 jjRetun
D & E off stack RC 1t 1011 0¢ Q¢ ¢|Retumoncany
POPH Tt 1 1 0 0 0 0 1|Poprogister Pair RNC 1 101 0 0 ¢ ¢Retumonnocany
H&L off stack RZ 1 100 10 ¢ 0JRetumonzero

1-28




intgl.

Tabie 6. Instruction Set Summary (Continued)

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

Instruction Code Operationa " Instruction Code Operations
Mnamonic: nemanie|
| Dy Dy Dg Dy D3 Dy D1DOJ Description Dy Dg D5 Dy Dy Da Dy Degcription
RETURN (Continued) ADD {Continued)
BNZ 110 0 0 0 ¢ 0Returnonnozom CACD [ ] 1|Add D& EtoHEL
RP 1 11 1 0 0 0 O[Rsturnonpositive CACH oo 1 1|AddHE&LtoH&L
RM Tt 1111 0 6 0|Returnonminus DADSP |0 0 1 |Add stack pointer
RPE 1110100 0|Retumon loH&L
panty avan BUBTRACT
RFPC 1116 0 0 0 0Returnon SUBr 18 S [Subtract register
parity odd from A
RESTART s88¢ 10 S lSubtrac: register
RST  [1 1 A A A 1 1 1|Restan from A with borrow
INPUT/OUTPUT SUB M 10 0 tSubtract memory
fromA
iN T 101 1 0 1 1Hnput
SBBM 10 0 :Subtract memory
QuT 1T 10 100 1 % Output from A with botrow
INCREMENT AND DECREMENT SUI 11 0 ISubtract immediate
INR T C 0 0DD 1 ¢ 0[ncrement register from A
DCRr 00D DD 1 0 1 Decrementregister 88! 11 0 {Subtract immediate
INEM 001 1 9 1 0 Qincremsnt memory from A with borrow
DCA M 00 1 1t 0 1 0 1|Decrement mamory LOGICAL
INXB [0 0 000 C 1 1]khcromentB&G ANAr 11 S [And rogister with A
registers XAAT 1 S jExclusive OR
INXD {0 0 0 t 0 0 1 ilincrementD&E register with A
registors ORAT 10 S{OR register
INXH [0 0 1000 1 1|ncremential with A
registers CMPr 10 S [Compare register
DCX8 [0 0 0 0 1 0 1 1|Decrement8&C with A
DCXD [0 0 0 1 1 6 1 1|DecrementD&E ANAM 1 O jAnd memory with A
DCXH {0 0 1.0 1 0 1 1jDecrementHal XAAM 41 0 [Exclusive OR memory
with A
ADD
- ORAM 1 2 JOR mamory with A
ADCHr 10 0 0 0 5 S S|addregisterto A
- CMP M 1 O [Compiare
ADCt 1 0 0 0 1 5 S8 8 |Addregistertoc A memory with A
with camy N N
ANI 11 0 |And immexdiate
ADDM 1 0C 001 1 §jAddmomorytoh with A
ADC M 10 ¢ 0 1 1 1 DjAdd momary to A XEI 101 0 [Exciusive OR
with carry immediate with A
ADI 1 100 0 1 1 0|AddimmediateioA ORI 11 o o immediate
ACI 11 ¢ ¢ 1 1 1 6iAddimmediatetoA with A
with cary GP 11 ¢ [Compare
DAD B 0000 1 00 1|AdBECtHOHEL immediate with A
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Table 6. Instruction Set Summary (Continued)

intel.

M I Instruction Code QOperations Mn . instruction Code QOperations
Dy Dg D5 Dy D3 D2 Dy Dg| Dwscription Dy Dy B5 D4 D3 Dy Dy Dg| Descrption
ROTATE CONTROL
RLC D0 0 0 0 1 1 1\Rotate Alatt El 1 1 1t 1t 1 0 1 1]|Enableintsrrupts
ARC 0 0 6 0 1 1 1 1|RotateAright ol T 1.1 1 ¢ 0 1 1|Disableinterrupt
RAL 0 0 ¢ 1 0 1 1 1 RotateAleft NOP 0 0 0 0 0 ¢ 0 0|Nooperation
through carry HLT g 1110 1 0 |Hak
RAR 000 1 1 11 1|Rotatearngm NEW S085AH INSTRUCTIONS
thiough carry RIM C 0 1 0 0 ¢ O 0iReadint t
ead into
SPECIALS s T
CMA 0 0190 1 1t 1|ComplementA SIM 00 1 100 C O|SetinternuptMask
STC G0 5 1 0 1 1 1lSetcarry
CMC 0 ¢ 1 1 1 1 1 1[Complementcarry
DAA 0 ¢ 1 0 0 t 1 1|DecimaladjustA
NOTES:

1. DS or §88: B 000, C 001, D 010, E011, H 100, L101, Memory 110, A 111,
2. Two possible cycle times (6/12} indicate instruction cycles dependent on condition flags.
*All mnermonics copyrighted @ Intel Corporation 1876,
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