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1. INTRODUCTION

The 2880 is a complete 8-bit paralizt cantral processing unit
_(CPUY for use in general purpose digiiai computer systems. It is
fabricsted on a single LSI chip using: Intel’s n-channel siticon
gate MOS process, thus offering much higher performance than
conventcnal microprocessars (2ps instruction cyclel. A com-
pleta micro computer system is formed when the 8620 CPU is
interfacad with 1/O ports {up to 256 input and 258 output
peorts) and any type or speed of semi-conductor memory.
Although significantly higher in performance than existing mi-
croprocessors, the 8030 has been designed to be software com-
patible at the source coda level with Intel's 8603 micro-
processor. Like the 8008, the 8080 contains six 8-bit data
registzrs, an 8-bit accumulator, four 8-bit temporary registers,
four testable flag bits, and an 8-bit paralle! binary arithmetic
unit. The 8080 also provides decimal arithmetic czpability,
and it includes sixteen bit arithmetic and immediate operators
which greatly simplify memory address calculations, and high
speed zrithmetic operations.
The €020 has a stack architecture wherein any portior?of the
extzmal memory can be used 25 a last in/first out stack to
store/relrizve the contents of the accumulator, the flags, or
any cf tha data registers.

£C20 also contains a 16-bit stack pointer to control the ad-

* wfessing of this external stack. One of the major edvantages of
the stk is that multiple level interrupts can easily be handled
since complete system status can essily be saved when an inter-
rust eocurs and then be restored after the interrupt. Another
mejor edvantage is that almost unlimited subroutine nesting is
possinle.

This processor has been designed to greatly simplify system de-
sign. Seperate 16-line address and &-line bidirectional data
buzes &2 used to allow direct interface to memories and 1/0
peris. Control signals, which require no decoding, are provided
directly by the processor. All busses, including control, are
TTL compatible.

Communication on v-2 addrass lines 2nd the data lines can be
interlocked by us GLD input. When the HLDA (Hold
Acknowledge) sisnsh is issued by the CPU, CPU operation is
suspended and the xccress and daa lines are forced to be in
the FLOATING sizza. This permits “OR-tying” the address
and data busses witR other devices such as direct memory ac-
cess channels {DMA)

The 8080 has many instructions which are extremely useful
and extend the rang: of zppliczbility of the CPU. The instruc-
tion groups are as fclicws:

® Data register azd memory transiers v

© Conditional or unconditional branches and subroutine
calls -
1/0 operations
Direct Load/Stare Accumulstor
Save, Restore Data Registars, Accumulator and Flags
Dcuble Le Qperation in Data Registers

Increment Deerement/Addition

Direct Loz?/Stere (H 2nd L)

Load tmm 2

Index Regizar Modification
Indirect Jump
Stack Pointer Wadification

e .
terrupt enzbie flip-flop
zment Llemcry of data registers

Increment/Da:

8080 ADDRESSING MODES:
DIRECT
REGISTER
REGISTER INZIRECT
IMMEDIATE

Figura 1. 8080 CPU Functional Block Diagram

@mm
INTERNAL DATA BUS

7

ACCUMULATOR
Y

FLAG S
£L1P ELOPS

IRSTALLTILN,
REGISTER =

Il

LATEH (3

7
e RS !

INSTRUCTION
DECC!

AND
MACHINE

CYCLE
ENCCDING

REGISTER
rum

CECIMAL
ADJUST

!

|

rowen [— 12y
SUPPLIES | —m w5 DATA BUS INT
WRITE CONTROL €O

HCLD

T
SWTROL CCNIROL SYNC CLOCKS

TINING

AND
CONTRGL

— Y I

—-G~=!a‘l|¢!

W CBIN INTE INT HOLD MOLOWAST
acx A1

{ SYNC 21 22

Y




8080 MICROPROCESSOR

2. PROCESSOR TIMING
2-1. G803 FUNCTIONAL PIN DEFINITION

The following dascribes the function of all of the 8080 10O sins.
Several of the descriptions refer to internal timing periods.

AysAg loutput three-state)

ADDRESS BUS; the address bus provides the address to memory
{up to 64K 8-bit words} or denotes the 1/Q device number for up
to 258 input and 256 output devices. Ag is the least significant
address bit.

D;-Dg linput/output three-state)

DATA BUS; the data bus provides bidirectional communication
berween the CPU, memory, and /0 devices for instructions and
dazna transfers. Dg is the least significant bit.

SYNC {output)

SYNCHRONIZING SIGNAL; the SYNC pin provides a signal to
indicate the beginning of each machine cycle. -

DBIN (output) s

DATA BUS IN; the DSIN signal indicates to external circuits that
the data bus is in the input mode. This signal should be used 10
enzhle the gating of dataonto the 8080 data bus from memory
or 1/0.

READY (input}

READY:; the READY signal indicates to the 8080 that valid mem-
ory or input data is available on the 8080 data bus. This signal is
used to synchrenize the CPU with slower memory or 1/O cevices.
1£ after sending an address out the 8080 does not receive a READY
input, the 8030 will enter 2 WAIT state for as long as the READY
line is low. (READY can also be used to single step the CPU.}

WAIT (output)
WAIT; the WAIT signal ecknowledges that the CPU is in2 WAIT
state.

WR {output)

VIRITE; the WR signal is used for memory WRITE or 1/0 output
contrel. The dzta on the data bus is stable while the WR signat is
.active low (TR = 0).

HOLD {input)

HOLD; the HOLD signa! requests the CPU ta enter the HOLD
stzte. The HOLD state allows an external device to gain contrel
of the §020 address and data bus as soon as the 80820 has com-
pleted its use of these buses for the current maching cycle. Itis
recognized under the following conditions:

© the CPU isin the HALT state.

® the CPU isin the T2 or T\ state and the READY signal is active.
As a result of eatering the HOLD state the CPU ADDRESS BUS
{A5-Ag) and DATA BUS (D7-Do) will be in their high impedance
siata. The CPU acknowledges its state with the HOLD AC-
KNOV/LEDGE (HLDA) pin.

HLDA (cutput)

HOLD ACKNOWLEDGE: the HLDA signat appears in response

to the HOLD signal and indicates that the data and acdress bus

will go to the high impecance state. The HLDA signa! begins  at:

© T3izr READ memery cr input,

© The Cleck Period following T3 for WRITE memory or CuT-
PUT cperation.

i o/
A O . 40 p—e0 An i
GND 00— 2 39 >0 Aie |
o, 0+—*{3 38 =0 Ay3 |
Dy O+ 4 37 —>0 A2
Dy O=—]5 36 f—0 A5
0, 016 35 0 Ag
D, O 7 - 34 —=0 Ag
o, o=z [NTEL 3}|—o~
D, O=—{9 32 b—=0 Ag
b, 0= 10 8080 nl—oa
-sv 0— 11 3p p—e0 A,
RESET O——} 12 29 b0 A3
HOLD O——={ 13 28 }——o0 +i2v
INT O—=] 14 27 b—=0 A;
02 O—i 15 26 }—=0 A
INTE 0e—] 16 ° 25 b—=0 A
DBIN Qe—oi 17 24 }—0 WAIT
WR O=—118 23 f+—0 READY
SYNC O=—1 19 22 f=—0 ¢4
+5v O—— 20 21 HLDA

Figure 2. Pin Configuration

In either case, the HLDA signal 2ppears after the rising edge of ¢4
and high impsdance occurs 2fier the rising edge of ¢2.

INTE loutput!{t]

INTERRUPT ENABLE: indicates the content of the internal inter-
rupt enable flip/flop. This flip/flop may be set or reset by the En-
able and Diszble Interrupt instructions and inhibits interrupts
from being 2ccepted by the CPU when it is reset. It is auto-
matically resa: {disabling further interrupts) at time T1 of the in-
struction fetch cycle (M1) when an interrupt is accepted and is
also reset by th2 RESET signal.

INT ({input)

INTERRUPT REQUEST; the CPU recognizes an interrupt re-
quest on this line at the end of the current instruction or while
halted. I the CPU is in the HOLD state or if the Interrupt Enable
flip/flop is resat itwill not honor the request.

RESET linput}

RESET; while the RESET-signal is activated, the content of the
program counter is cleared. ‘After RESET, the program will start
at location 0 in memory. The INTE and HLDA flip/flops are also
the flags, accumutator, stack pointer, and registers

45 + 5% Volts.
Ve -5 5% Volts {substrate bias}
s €1 instructio, the CPU wilt accept intecrupts on the
s to allow proper processing of the RET instruction it an
interrust is pending after the service routine.
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Figure 3. Basic 8080 Instruction Cycle

2-2. TIMING

Instructions in the B080 contain one to three bytes. Each in-
struction requires from one to five machine or memory cycles
for fetching and exec cycles are called M1,
2, . .., M5, Each machine cye!2 reqguires from three to
five states T1, T2, . . ., T5 for its completion. Each state
has the duration of one clock period (0.5 micro-second). There
are three other states (\WWAIT, HOLD, and HALT) which last
one to an indefinite number of cloek periods, as cantrolled by
external signals. Machine cycle M1 is ahways the operation-code
fetch cycle and lasts four er fiva clock periods. Machine cycles
112, M3, M4, and M5 normally last three clock periods each.
To understand the basic operation of the 8080, refer to the
simplified state diagrem shown in Figure 4 and the timing
diagram of Figure 3.

During T1 the content of the program counter is sent to the
address bus, SYNC is true, and the data bus contains the status
information pertaining to the cycle that is currently being ini-
tizted. T1is always followed by ancther state, T2, during which
the conditicn of the READY, HOLD and HALT Acknowledge
Signals are tested. If READY is true, T2 can be entered; other-
wise, the CPU will go { the + state (TW) and stay there
ot 2s long 25 READY is felsa.

READY thus allews the CPU speed to by synchronized to 2
memory with any access tima o7 10 eny input cevice. Further-
maore, by properly controlling the READY line, the user can
single-step thrcugh his pregram.

During T3, the data coming frem memory is availeble on the

data bus and is =z
1 only) as shom
instruction
signals to ¢
the machinz ¢
At the end
T5, the 8CZC
less the in
ecution. In
repeated for
struction.

Itisonlydurt
interrupt
during w!
INTERRUPT

megzhert.
intervals re
executed, 1
until an int

ons then generate the basic
a trensfers, the timing, and
f the new instructions,

plete, or else at the end of
machine cycle M2, un-
ne machine cycle for its ex-
1 cycle is entered. The loop is
znc states as required by the in-

v

2 of the last machine cycle that the
¢ 2 special M1 cycle is entered,
¢ increment takes place and
status is sent out. During this
 instructions will be sent to
e,

~ge from a minimum of four
a3 instructions, like register
-ructions, up to a maximum of
instructions (exchange the con-
contant of the top two lo-
t~2 maximum clock frequency of 2
i instructions will be executed in

rem 2 @52 O ps. If a HALT instruction is

5 2 WAIT state and remains there
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2-3. STATUS INFORMATION
Instructions for the 6C30 require from on2 to five machine
cycles for complete axecution. The €030 sends out 8 bit of
status iaformation on the data bus at the beginning of each
machine cycie {(during SYNC time). The following table dafines
the staws information.

STATUS INFORMATION DEFINITION

Data Bus : ’
Symbois Bit Definition
INTA® Dy  Acknowledge signal for INTERRUPT re-
quest. Signal should be used to gate are-
start instruction onto the data bus when
DBIN is active.
Indicates that the operation in the current
machine cycle wili be.a WRITE memory
or QUTPUT function {WO = 0).Otherwise,
a READ memory or INPUT operation will
be executed.
Indicates that the address bus holds the
pushdown stack address from the Stack
Pointer, -
Acknowledge signal for HALT instruction.
indicates that the address bus contains the
address of an output device and the data
bus will contain the output data when
VWR is active.
Provides a signal to indicate that the CPU
is in the fetch cycle for the first byte of
2n instruction.
Indicates that the address bus contains the
address of an input device and the input
data should be placed on the data bus
when DBIN is active.
Designates that the data bus wiill be used
for memory read data.

o 04

STACK D,

HLTA D3
aut Da

My Ds

NP D

MEMAR® D,

*Thess three status bits can be used to control
the ficw of data onto the 8080 data bus.

STATUS WORD CHART
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§/ /5, 8/55/
/x\/'\ N AY
@/@g /e
§/§5/8 &5/
/& FE&
Ve
~ S
/ / /® STATUS WORD
7o e
1 0l »|e|e|d®ie &~
Do . INTA cofofoj;o0j0jo0jc. 1ie "1
D; c WO |1 i1jci1fjoj{1io0 11 ¢
Dz STACK |0 oo i1li1]le6jo.0!0 ¢
D3 | HLTA 0 |ofoiolololo @o!: 1
Dg - OUT o|loloiololoil1 ©:.¢c . ¢
5 M 1 lojoj;0j{0jcCcj0o 1:¢0 1
D INP 0o |o|lofo]oj1lo0o:.0i0 i ¢C |
D7 MEMR | 1 |1 |0 1]0]0[0.0{1%t ;0|
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Fizure 4. CPU State Transition Diagram
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3. PROCESSOR INSTRUCTION SET

3-1. COMPLETE FUNCTIONAL DEFINITION
The following pages present a detailed description of the complete 8020 Instruction Set.

Symbols Meaning
<B2> Second byte of the instruction
<B3> Third byte of the instruction ’ -
r One of the scratch pad register references: A, B,C. D, E, H, L
c One of the following flag fiip-flop references:
fla:

Condition for True .
carry — Cuzrilow, underflow

zero — Result is zero
PS sign —MNE3 cf resultis 1"
parity — Pzrity of resuit is even
M Memory location indicated by the contents of regis:ars Hand L
() Contents of location or register
A . Logical preduct
h Exclusive “or"
\4 Inclusive “or"
[ Bit m of register r
sP Stack Pointer
PC Program Counter
« Is transferred to
XXX A “don’t care”
SsS Source register for data
00D Destination register for data
Register #
{SSS or DDD) Register Name

000 B

oo C

010 D

o011 E

100 H

101 L

110 Memory

M ACC

8080

INSTRUCTION SET

Mnemoric Bytes Cyctes Descripticn of Operation

MOVr.r, 1 1 {r.) « (r)) Load registerr, with the corie~:cfr.. The'contentof r,
remains unchanged.

MOV M 1 2 (r) « (M) Load register r with the ¢ * of the memory location
addressad by the contents of reg!

KOV M, ¢ 1 2 (M)« {r) Load the memory lccation
registers H and L with the contentcfr

MY 2 2 ()« <8.> Load byte two cf the ins'

<B.;>

MY 2 3 (M)« <B,> Loadbytetwoofthein

<B.> focztion addressed by the contents of
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Mnemonic Bytes Cycles Description of Operation

NE 7 1 1 {r1 = () = 1 Thecontent of r—z«ys!ér ris:»
the condition flip-flops except carry are

DCRr 1 1 (r} = (r) = 1 The contentol registerrisc 2d by one. All
of the condition flip-flops except carry are 2 d by the result.

ADD 1 1 (A) — (A) + (r) Add the content of register r 1o the content of
register A and place the result into register . (All flags affected.)

ADCr 1 1 (A) — (A) + (r) + (carry) Add the content zf registaer r and the

contents of the carry flip-flop to the content of the A regisier and
place the result into Register A. (All flags afizcted.)

sugr 1 1 (A) — (A) — (r) Subtract the content of register r from the content
of register A and place the result into registzr A. Tws's complement
subtraction is used. (All flags affected.)

S$BBr 1 1 (A) — (A) — {r) — (borrow) Subtract the ccntent of register r and

the content of the carry flip-flop from the cctent of register A and

place the result into register A. (All flags ed.}
ANA T 1 1 {A) — (A} A (r) Place the togical product cf ihe register A and
register r into register A. (Resets carry.)
XRAr 1 1 (A) — (A} ¥ (r) Place the “exclusive - or” cf the ccatent of register A
4 and register r into register A. (Resets carry ;
ORAT o 1 1 {A) — (A) V (r} Place the “inclusive - or"" ¢? the ccntant of register A
. and register r into register A. (Resets carry.’
b CMPr 1 1 (A) — (r} Compare the content of register A with the contentof

register r. The content of register A remains
flip-flops are set by the result of the subtr.
indicated by the zero flip-flop set to 1.
indicated by the carry flip-fiop, setto "'1.

2d. The flag
vy (A =1)is
1}is

L Eg
23sthan A <

ADDM 1 2 (A)—{A) + (M) ADD
ADCM 1 2 (A) — (A) + (M) + (carry} ADD with carry
suBM 1 2 (A)—(A) — (M) SUBTRACT
S8B M 1 2 (A)—(A) — (M) — (borcow) SUBTRACT with borrow
ANAM 1 2 (A)—(A)A(M) Logical AND
XRAM 1 2 (A) —(A)¥(M) Exclusive OR (M) aczrassad by the contents of
ORAM 1 2 (A)—(A)V(M) Inclusive OR registes Hand L.
CMP M 1 2 (A) — (M) COMPARE
ADI 2 2 (A)—(A) +<B>
<B.> ADD
ACH 2 2 {A) — (A) + <B,> + (carry)
<B;> ADD with carry
sut 2 2 (A)—(A) - <B>
<B> SUBTRACT
s8I 2 2 (A)—(A) — <B,> — (borrow)
<B.> SUBTRACT with borrow .
AN} 2 2 (A —(AALB>
<B,> Logical AND
XRt 2 2 (A} — (A} <B;>
<B,> Exclusive OR .
CRI 2 2 (A - (A <B>
<B,> Inclusive CR
CPI 2 2 (A) -~ <B>
<B> COMPARE
‘ RLC 1 1 AL —ALA <A, (carry) —A;

Rotate the centent of register Aleft e
Rotate A. into A, and into the carry !
RRC 1 1 A_~ AL A, <A (carry) — A,
Rotate the content of register A right or2
Rotate A, into A, and into the carry flip
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Mnemonic Bylas Cyclas Description of Oparation
RAL 1 1 AL A, (carry), {carry) — A.
Rotat, content of Register A lefi cne bt
ccntent of the carry {lic-licp into A..
A into the carry flip-flop.
RAR 1 1 A. —A._ A~ (carry), (carry) — A,
Rotate the content of register A right one bit.
Rotate the content of the carry flip-flop into A;.
Rotate A, into the carry flip-flop.
JMP 3 3 (PC) < <B,><B,> Jump unconditionally to the instruction located
<B,> in memory location addressed by byte two and byte three.
<B;>
Jc 3 3 If(Carry) = 1 (PC) — <B;> <B,>
<B;> .
<B,> Qtherwise (PC) = (PC) + 3
JINC 3 3  If(Carry) = 0(PC) « <B,> <B;>
<B;>
<B;> Otherwise (PC) = (PC) + 3
JZ 3 3  If(Zero) = 1(PC) « <B;> <B,>
<8,>
<B> Otherwise (PC) = {PC) + 3
JINZ 3 38 If(Zero) = 0 (PC) « <B;> <B.>
<B;>
<B,> Otherwise (PC) = (PC) + 3
JP 3 3 If (Sign) = 0(PC) « <B,> <B;>
<B>
<B;> Otherwise (PC) = (PC) + 3
M 3 3 It (Sign) = 1{PC) < <B,> <B.>
<B;>
<B,> Othenwise (PC) = (PC) + 3
JPE 3 3 i {Parity) = 1(PC) « <B,> <B.>
<B;>
<B;> Otherviise (PC) = (PC) + 3
JPO 3 3 if (Parity) = 0 (PC) < <B,> <B;>
<B;>
<B,> Otherwise (PC) = (PC) + 3
HLT 1 1 On receipt of the Halt Instruction. the activity of the processor is
immeZiately suspended in the STOPPED state. The content of all
registers and memory is unchang2d and the PC has been updated.
CALL 3 5 [SP—1][SP — 2]« (PC), (€P) = (SP) — 2
<B,> (PC) — <B;> <B;>
<B;> Trans‘zr the content of PC to th= pushdswn stack in memory
address=d by the register SP.
The ccntent of SP is decremented by twe. J :mp unconditionally to
the instruction located in memery Iccation addressed by byte two and
byte three of the instruction.
cc 3 3/5 It(carry) = 1[SP — 1] [SP — 2] —PC.
<B;> (SP} = {SP) — 2, (PC) — <B.> <B,>;
<B;> otherwise (PC) = (PC) + 3
CNC 3 3/5 1f{carry) = @ [SP - 1][SP — 2} — PC, .
<B;> (8P) = (SP) — 2, (PC) — <B><B>
<B,> otherwise (PC) = (PC) +
cz 3 3/5 Ii(zere) = 1{SP —1][SP — 2! —~PC,
<B.> (8P) = (SP) - 2, (PC) -~ <> <B.>:
<B;> oth: (PC) = (PC) + 3
CNZ 3 3/5 f(zero} = 0[SP -~ 1](SP - 2] - PC,
<B;> (S?) = (SP) — 2, (PC) - <B;> <B.>; -
<B,> otherwisz (PC) = (PC) +
CcP 3 3/5 M (sign) = 0 [SP — 1} [SP — 2] — PC,
<B;> (8P) = {SP) — 2. (PC} — <B.> <B,>:
<B,> othgruise (PC) = (PC) + 3

8
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hlnemenic
CM

B
B,
CPE
<B;>
<B,>
CPO
<B,>
<B,>

RET

RC
RNC

RZ

(_// RNZ

RP
RM
RPE

RPO

IN
<B,>

ouT
<B.>

(9431
<B:>
/ <B,>
L/ LXID
<B.>
<B,>
LXI H
<B;>
<B,>

Bylas

3

3/5

3/5

3/5

1/3

1/3

1/3

1/3

1/3

1/3

1/3

1/3

Cycles Descriplion of Operatioa

itfsign) = 1{3P — 1] [SP — 2] ~ PC,
(SP) = (SP) ~ 2, (PC) — <B,>» <3,>;

otnerwise (PC) = (PC) + 3

It {parity) = 1 {SP ~ 1] [SP —~ 2] — PC,
(SP) = (SP) — 2, {PC) — <B,> <B,>;

otherwise (PC) = (PC) + 3

If (parity) = 0 [SP ~ 1] [SP — 2] — FC,

(SP) = (8P) — 2, (PC) « <B;> <B,>;
ctherwise (PC) = (PC) + 3
{PC) « {SP] [SP + 1] (SP) = (SP) + 2. Rzstiurn to the instruction in
the memory location addressed by tha last vziues shifted into the
pushdown stack addressed by SP.
The content of SP is incremented by two.

If(carry) = 1 (PC) [SP], [SP + 1],
(SP) = (SP) +

otherwise (PC) = (PC) + 1

If {carry) = 0 (PC) {SP], [SP + 1],
(SP) = +2;

otherwise (PC] (PC) + 1

if (zero} = 1 (PC) « [SP], [SP + 1},
(SP) = (SP) + 2;

otherwise (PC) = (PC) + 1

If {zero) = O (PC) « [SP], [SP + 1],
(SP) = (SP) + 2;

otherwise (PC) = (PC) + 1

if {sign) = 0 (PC) « [SP], [SP + 1].
(SP) = (SP) + 2;

othenvise (PC) = (PC) + 1

If (sign) = 1 (PC) [SP] [sP + 11,
(SP) = (SP)

otherwise (PC) (PC) +1

I (parity) = 1 (PC) « [SP], [SP + 1],
(SP) = (SP) + 2

otherwise (PC) = (PC) + 1

If (parity) = O(PC) « [8P], [SP + 1],
(SP) = (SP) +

otherwise (PC) = (PC) +1

[SP = 1] [SP = 2] —~ (PC),

(SP) = (SP) — 2

(PC) - (00000000 00AAALOD)

{A) « (Input data)

At T, time of third cycle, byte two of the i

the 170 device number, is sentto tha /0 ¢

lines”, and the INP status informaticn, inst

at sync time. New data for the accumulat:

bus when DBIN control signal is active, T|

(Output data) — (A)

At T, time cf the third cycle, byte two of ths ‘rstructic tich

denctes the 1/0 device number. is sentto t e through

the address lines”, and the OUT status infcrmaticn is sm* outat

sync time. The content of the accumulater s mads avaiizble on the

data bus when the WR control signa! is 0.

(C) «~ <B.>! (B) — <B,>

Load byte two of the instruction intc C. Loz

instructicn into B.

(E)~<B> (D) — <B,>

Load byte two of the instructicn into E. Lezz Syte 3 cfthe ir
into D

(L} « <B.>, (H) ~ <8;>

Load byte two of the instruction into L. Lezz oyte three of the

instruction into H.

oz r‘ed fro’ﬂ edata

e three cf tha

“The device address appears on A; — Ajand A, — A,

<ndition flip-fleps are not affected.
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Mnemonic Bytes Cycles Description of Cperation
LAl SP 3 3 3.2, I8P), - B, )
<8 > o of the instruction into the lowar order 8-bit of the
<3, 2r and dyi2 three into the highar order 8+bit of the stack
PUSH PSW 1 3 [SP — 1} -—(A), [SP — é] « (F),{SP}) = {SP) — 2
Save the contents of A and F (5-flags) into the pushdown stack
addressad by the SP register. The content of SP is decremented by
two. The tiag word will appear as follows:
D;: CY, {Carry)
1
D.: Parity (even)
D 0 .
D.: CY,
D;: 0 .
D,: Zero
D.: MSB  (sign)
PUSHB 1 3 [SP =~ 1] —(B)[SP — 2] < (C), (SP) = (SP) — 2
PUSHD 1 3 [SP - 1]— (D) [SP — 2] « (E), (SP) = (SP} ~ 2
PUSHH 1 3 [SP —1]1—(H)[SP — 2] —(L).(SP) = (SP) — 2
POP PSW 1 3 (F)— [8P), (A) «[SP + 1],(SP) = (SP) + 2
Restore the last values in the pushdown stack addressed by SP into A
and F. The content of SP is incremented by two.
POPB 1 3  (C)—[SR),(B) —[SP + 1],(SP) = (SP} + 2
POPD 1 3 (E)—[SP].(D) « [SP + 1], (SP) = (SP) + 2
POPH 1 3 (L)< [SPL.(H) ~ [SP + 1], (SP) = (SP} + 2
STA 3 4 [<B> <B;>]— (A)
<B,> Store the accumulator content into the memory location addressed by
<B;> byte two and byte three of the instruction.
LDA 3 4 (A) < [<By> <B>]
<B;> Load the accumulator with the centent of the memory location
<B;> addressad by byte two and byte three of the instruction.
XCHG 1 1 (H)—— (D) (E} «— (L)
Exchange the contents of registers H and L and registers D and E.
XTHL 1 5 (L)~—[SP], (H) «— [SP + 1]
Exchangz the contents of registers H, L and the last values in the
pushdown stack addressed by registers SP. The SP register itself is
not changed. (SP) = (SP)
SPHL 1 1 (SP) — (H) (L)
Transfer the contents of registers H and L into register SP.,
PCHL 1 1 {PC) — () (L) JUMP INDIRECT
DAD 8P 1 3 (H) (L) = (H) (L) + (SP)
Add the content of register SP to the content of registers Hand L
and place the result into registers H and L. i the overflow is
generatad, the carry flip-tiop is set; otherwise, the carry flip-flop is
reset. The other condition flip-flops are not affected. This is useful
for addressing data in the stack.
DADB 1 3 (H{L-—-HWL+@)C)
DADH 1 3 (H{L)—(H}{L) + H) (L)
(double precision shift left H and L)
DAD D 1 3 (ML) —MH({) + D)E) -
STAXB 1 2 [(B) (O = (A)
Stere the accumulator content in the memory location addressed by
the co % of registers B and C.
STAXD 1 2 [(OyEN--(A)
Stere the accumulator content into the memary location addressed by
the co ¢ of register D and E. B
LDAXB 1 2 (A~ (B} (C)]

Load the accumulator with the content of the memory location
addressed by the content of registers B and C.

10
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Mnamonic Bytes Cyclas Descriplion of Operation

LDAXD 1 2 (A D) (E
Load 1t CUMUIAIoTr with the coniari o — 2707,
by the con'ent ci ragister D and E

INX B 1 1 (BHC) - (B)(C) + 1

The content of register pair B and C s irc

condition flip-fiops are not affected.
INXH 1 T (H) (L) (H) (L) + 1

The content of register Hand L is increm

condition flip-fiops are nct affectec.

INX D 1 1 (D) (E)«-(D)(E) + 1
INX SP 1 1 (SP)--(SP) + 1
DCXB 1 1 (BY(C)--(B)(C) ~ 1
DCXH 1 T WL =Ly -
DCXD 1 1 (D)(E)-(D)(E -1
DCX SP 1 1 (SP)- (SP) -1
CMA 1 1 (A - (A
The content of accumulator is com
flnp-.lops%re not affectad.
319 . 1 1 (Carry) — 1
Set the carry flip-ficp to 1. The other corc
affected.
b CMC 1 1 (carry) — (carry)
The content of carry is complementsd
flip-tlops are not affectad.
DAA 1 1 Decimal Adjust Accumulator
The 8-bit valu
arithmetic op
valid BCD digits b/ adding a value ac
Accum
I (Y > 10) or (carry frombit ) then Y = ¥ ~ &2
i (X > 10) or (carry frombit 7) or [{Y > =T and (X
X = X + 6 (which sets the carry 4
Two carry flip-ficps are usad {or t
carry from bit 2 (ihe f
the carry from bit 7 and is the usv
All condition {lip-fiops are affected ¢
SHLD 3 5  [<B,> <B.>] — (L), |
<B.> Store the centents ¢f
<B,> addressed by by:e .
LHLD 3 5 (L) [<B> <B.>L(H) — [<B..
<B.> Load the registers H and L with t
<B.> addressed by byte two and byle th
El 1 1 Interrupt System Enabie
D! 1 1 Interrupt System Diszble
The Interrupt Enabie flip-flop (INTE
above mentioned instructions. The
INTE is set. When the IN| <rgqa! is
will be reset imme
instruction exacut
INTM 1 3 [MIe
HancLisir
( carry are aff.
DCR M 1 3 MM -1

Hand L is dscrem 2. All
carry are affected by the rasult.

11
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3-2. DATA AND INSTRUG
Daia in the 8583 i3 bt
in 12 same format

ERASS

The program instructicns may be one,
two, or three bytes in length. Multiple

byte instructions rmus: &2 stored in

succesive werds in program memory,
The instruction formats then depend
on the particular cperaticn executed.

3-3. INSTRUCTION SET

Summary of Precessor nsiructisns

Mramonic  Deseriztan 0,
MOV, Mo

MOV M, ¢
MOVe M
HLT
MVIe
MVEM
INRY
DCRy
INR M
DCR M
ABD
ADEr
Susrs
s88¢

ANA 1
XRA ¢
ORAY
CMP
ABDM
ADCM
susm
seeM

ANA M
XRA M
ORAM
CMP M
ADI
ACH

sur
S8l

ANL
XRt

TION FORMATS
2 tne form of 8-5it &

Tz Byte Instructions

—_—
{57 Ds Ds D4 D3 D5

ary witegars. All cala

fers to 1

trans

0P CODE

{o, Dg Ds Dy Dy D7 Dy OPZRAND

Trree Eyte Insteuctions

3, C5 Ds Dg 03 D; 04 C

For

Insraction CodelV!

239520 1D reqistar

~wa-cooOoBOcBOO
P - T -]

ococomooo

wmanoe

mmelazaith A 1t
Crimmediaewity 11

Orim=22 22 mmth A
= ediate with A

ER R R
e -

12

@ e

—

5| 0P CODE

. 7]
9; Dg Ds Do D3 D, Dy ;| LOWADDRESSCACPERAND 1

M Mt Mt Bt Bhockt Mt M

[o; pg D5 D4 D3 O; D,

amEOanen DOABmmOONO=O=0 §

oo

Gome -

rmm o onon

HIGH ADDRZ3S OR OPERAND 2

. Conn?
03 D3 D2 By Do Codies
D DS S S s
108 5 3§ 7
2 01 10 7
o1 o1o¢ 1
0 D11 7
101 T f 13
001130 s
001 5
161 2 oa 13
1o 1 ¢ i3
0 0Ss s S 3
¢ t s s s 2
T oSS S < -
11 s 5°S €
g 6 s 5§ k]
01 s s s 4
108 s S8 2
1 15 5§ +
¢ 01 1L 7
L S B ) H
1001 3¢ 1
LI 7
0 00 1 3 o 7
[ IR B 7
F T T b
[T A 7
¢ 01 18 7
611t o3 1
1ot 3
111 i
o 1 ¥

o1 1t 2 7
1T et 3 .
Tyt ?
e ¢t B
[ BRI %
[ | 2
LI T T T :
o5 1o 1
toroe 1 g 1
1eotor 0 ”
01 0 o0 12
0 o0 13 3
108 1 ¢ 12
t e 1o 12
coroe o1t 12
g oL 1oC 3

a2 sysiam data bus wiil be

TYPICAL INSTRUCTIONS .

Register to register, memory refer-

ence, arithmetic or logical, rotate
eeturn, push, pop, enable or disable
Intereupt instructions

Immediate mode or 1/0 insteuctions

Jump, call or direct load and store
instructions

is dafinad as a high level anct a logic "0 15 Cefined a5 2 low level.
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Maemoae  Cixnztan SN
2318 S Vosos
[24 st oa zarry to
(L G ng cury [T
€z Cailan 2 ’ 1126
374 Catt o no zers 1120
44 Call 07 Sontin LI I |
(] Calt ¢n muns 1o
23 Cait on panty sves 110
=) Catl o oarity 522 1110
. RET Ratrn (BRI
RC Return on gaesy 15
RANC Return oa 3 carry LIS B |
Az Ruturn 63 765 V130
RNZ 118 0
/P o1
RM 1o
RPE Retara o5 zanty eve LA )
/70 Razurn o sae.sy 562 ol
RST Renn [ TV NP
N oo
ouT T8
Lxig 00 ¢ ¢
o 8 0 ¢ 100 01 °
. LXLH 06 3 6 00 0 bl
L §P 3°6 1 1 coo o0 1 LE]
Q_/ * PUSHB 180 01 ¢ 3 i
PUSKD  Puthregater Pas D& Eca L T T O I I "
stk
PUSHH  Puthrguer Par HE L 2e 11 1 001 01 it
stack
PUSH PSY  Push A aad Fags LI S T I A u
on srazk
#0738 Pog regnter caw B & C 11 0 0 00 0 13
stack
P0P D Pop reguster 223 0 & £ ff Tyt 1006 0 1
stack
POPH Pepregsmr ar HE L 28 T1 1 0 00 01 1
stack -
POPPSY  Pop Aand Frags 11 1 1 60 ¢ 12
o stack
STA Stare A dieect [ B ¢ 1 3 n
LoA Load A ¢urect 60 1 110 10 3
XCHG Exchange DAE, HEL 11 [ [l
Regista
Exch 1 i
Hal 1 3
HE L tapraga- i 3
AZIBBCiHEL i 3
ACdDBEnHBL 1 i
1 i

Leag Al 2z
Lead Az
tncrement 2 % € -2

e g Uy s an

e BOEaNORONNOOOMAMMID 0N
R R N L L L L L pep
[ T I U N ol
B POt " . EEOB e OO = -
cecoo-e-—-~c0c0coOcOOBDOODOCOA

NCTES: 1. DDDorSSS - 0008~ 001 C - 016D ~CI1E —100H - 101 &
2. Two possdle cycle tirmes (311} incdicate instruction cycles depe-z

T encaroitien flags.
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4. HOW TO USE THE PUSHDOWN STACK

Addr. L i PC C SP Content
N-1 INSTR.N — 1 N sP — {INTERRUPT ARRIVES HERE)
N INSTR. N Restart instruction inserted here
N+1 INSTR.N + 1 «---(1)SP -2 Save PC value N in stack using
restart instruction to jump o' S.
L SUBROUTINE FOR HANDLING INTERRUPT
S PUSHH S+1 --=-{2)SP ~ & Save HL in stack.if desired
: El Enable further interrupts if
: desired.
S+n POPH S+n+1 ----{3)SP — 2 * Restore HL from stack
S+n+1 RET - N ----(4)SP Return PC from stack
»
STACK CONTENTS LOW MEMORY
U] 2 ) (4)
Saved H&L| L - TOS
H
—TOS
Saved PC N Saved PC N Saved PC N — TOS
X X X X
Old top
of stack
(TOS)

NOTE: The user can initialize the stack point SP register with a LXI SP instruction to use 2ny
section of read-write memory as a stack. The SP is mented when data is pushad cnto the
stack, and incremented when deta is popped {that is the stack “grows downwerd™).

——— -—

POP/RETURN PUSH/CALL

STACK

Low HIGH
ADDRESS ADDRESS
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5. PROGRAMMING EXAMPLES

{Decimal operation)

a. Decimal Additicn:

Memory address of Augend; D and E is (ALPHA)
Memory address of Addend; H and L is (BETA)

Mnemonic Operand Explanation

X1 D. ALPHA toad 0 and E Immec.ate

|54 H.BETA Lead H and L Immed.ale

Mvi c.8 Lead Cwith 8"

XRA Exclusive or A with A
LOOP: LDAX 2] Load A with (DZ)

ADC » Acd M 1o A (RL)

DAA Decimal Adjust

STAX D Store A 10 (DE)

INX H Increment HL

INX 2] Increment DE

BCR [ Decrement C

INZ LOOP i not zero go to toop

Calculation time (16 digits) ~ 230 :s2Cc @

b. Decimal Subtraction
Memory address of Minuend; D and E (ALPHA)
Memory address of Subtrahend; H and L (BETA)

Mnemonic Operand Explanation Bytes
LXi D. ALPHA toad D and E immadiats 3
wi H.BETA Ltozd H and L Immadiate 3
Vi c.8 Loac C with 8" 2
STC Set Carry 1
LOOP: MVI A, 98H Load A with 99 HEX 2 EE =35
ACH 0 Acd wilh carry 2
uB M Subtract M from A 1
XCHG Exchange DE and KL 1
ADD M Add Mto A . 1
DAA Decimal Adjust 1
MOV MA LeadAto M 1
XCHG Exchange DE and HL 1
INX D increment DE 1
INX H Increment HL 1
DCR c Decrement C 1
Nz LoorP 3

Calculation time {16 digi's) ~ 230 usec

c. Binary Multiplication Loop
A contains Multiplier, D and E is Multiplicand, H and L z-

Explana;;a:n

Mnemenic Operand Bjlas
(4] H.O Initializ2 Pa; 3
MYI B.8 8 — B to co: 2

LOOP: DAD H Shift partial p. 1
RAL Rotate mutip! 1
JINC DEC Test mu 3
DAD D Add multiphicand 1o pariy - T
ACI c

D=C: DCR B8 Decrement B ioco co T
INZ LOCP Testtoszeif 8 = 0 1o it 2

Calculaticn time for 8 x 16 multipiy ~ 230 usec

d. Accumulator Leading

Mnemenic Cperand Explanaticn Bytas

MOV AB Load A with Reg 1

MY A 23 Loaz Aw-nDan2 2

LDA 4083 Lead Avith ¢ 3

MOV A M Load Ausing H 1

LDAX B Load Ausing Ba~ 1

LDAX »] Load Ausing D an 1

LHLD 4033 toad A indirect using LCC 40S <

MOV AN

POP A Load A with cata stack K

i 1 : H
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6. TIMING DIAGRAMS
a. Relation between READY and DBIN

SYNC ! ’ ~

TN DaTAMUST
SN BE STABLE

16
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Relation between RZADY, WAIT and WR

T, T [ T

% T I

T

i i T i T S T
i i
Asg ! ’ i
- | i
050 ! / Y
. i ;
WA \ :
i i i N
! H i -
READY \ 1 ! /—._—
i i ¢
warr . s \
L

b. Non-Memory Reference Instruction (AR;)

T T

al T T Lt T T L

READY

( J WAIT

A

STATLS

INFORMATION ®

NSTE R Retw vz Sists eed Charton Pae £

.17
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c. Meinory Reierence Instruction (CALL)

Arso / PC3

070 [T eve ) roamme 7 L_ge X

]

oBIN {
pren ‘ ]
READY .
WAIT —— ” |
WR H
| P AV S A AV
1 ! H i : : !
i b i : isavel save
! i i : H A ‘ C,
H H
STATUS ; h ¢ x ; ¢ )
INFORMATION @ @ H @ i x@ ‘} | @
- ! i . . 1 i
i ; i : i B H i i
i ; : i
i ! ! ‘ ! : i i !
NoTE: () Rater 10 Status Word Chart on Page 4.
d. Input Instruction
My 7 "z 7 M3
Ty T2 T3 Ta T T2 T3 T ! T2 i T3
. i
A N N e nene e
: i i ! ;
@« [\ !
i i ! i 10 DEVICE NUMBER
Arso fevTe M sYTE i INPLT DATA TO
CONE I ACCUMULATOR
070 N _ _ J FLoATING, / * _?_ K [ N

SN A

i

I\

SYNC ___/—T ™\ |

T\

[21:100) ' 1 \ . ' . \
READY — et - 4
warr
; ?
Telancn ® Xo X®
: H

i i i
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e. QUTPUT INSTRUCTION

1:0 DEVICE

ACCUMULATOR

SYNC
oBIN
READY - -
= i i
i H i
H { ] {
1 1 H 1 i
WAIT ot - :

(e CHE X ® [@

L :

NOTE: (W) Rater 15 Soras Word Charton Pan .

{. HOLD OPERATION (READ MODE)

HOLD t
REQUEST o~ \
; + .
HOLD [ ' \ i
READY ‘ [1 : ‘
HOLO F/E ; ! .
INTERNAL _..___....___—J B L.—..—-———-—-——

HLDA ! v

. ERATION CAN BE
© 13 SEE ATTACHED ELECTRICAL CHARACTERISTICS. ALLY.
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 HOLD Operation (Write mode)

Ase X : ;gonmc J

S I B T

HOLD ‘ B ‘
RECQUEST : \

HOLD !/ ! I \

READY

MOLD F/F : -
INTERNAL . / | . i \

: t : i :
HLDA : i - f \

: | WAITEDATA | ° .

My o M2 i M3
T T T RN ! L R
: * T - t
| : (HLY, + (DEJy - (HLy, i ! L (MU 4+ (BN -~ (ML
| : : ¢ .
T T
SO J U VO | VONNE  WNNN WY NN WY ) WY 3 WU 4 VAN WY | W

a H T T ADSRESI DOE e Ty / .
w0 f ; ! 25 a=s;bo:siuorcna.’ac i\rno—muc‘ : ; J!

Mamﬁf——“ _______ D e |
|

T i : @ i

HOLD * \ . H
HEWEST——.—.—/ : i -

L2 i }

1% "CAD” INSTRUCTION
READY SIGNAL WILL NOT BE 2ECUIRZD  'ZIONLY ONE SYNC SIGNAL  'HLDA SIGNAL APPEARS AT ONE CLOCK
PERIOD FOLLOWING T3 TIME

20
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g. Interrupt

5 >
1HeS

Ao 1 \ A : ;
T G A SRR S TR
svic \ L U
Ay i — N ! i ! !
»a : \_____"f

RETURN W, 1\

T

(NTERNAL)

INTE

INT -

INTFF
(INTERNAL

\ -

INHIBIT STORE
{PC1) INTERNAL

— 1

STATUS ) - .
weormation — ] ® i i
: i

b ~
N7 () Reter 19 Strns Wort Chart on Page 4.
h. Relation between HOLD and INT in the HALT state
- My
San T o T o ot o % T %

DEN

O e e G L

HOLD F.F
(INTERNAL

INTFF
UNTEANAL

STATUS
INFORMATIZN

______F}__——"—“_—'M

t

l i

3T

v
-

S
to

o
&

wote

Reter ta Serma Mz Chorton Prge &,

o1
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i. HALT lnstruction

waiT
TRroRamIcN ® ! - 3x @ ;
| i
! 7 |
NOTE: (§) Reter to Status Word Chart an Page &,
j. RESET

Tn

Tn+1

Tn+2 Tn+3 Tn+i-1) Tari T i T2

!
|
n N M N n

Ar________--__:f___q
T oaTNG pe-o .
L

1
i
-~
i

i

t

|

meseT | (0 f T \
pTERNAL : ; { \ :
; | ! —\
swe | ! .
7
DBIN , I 1‘ ! 5 /
] | )
i i
status ! : ®
A
INFORMATION | X@ i

("WHEN RESET SIGNAL IS ACTIVE, ALL OF CONTROL OUTPUT SIGNALS WILL BE
CLOCK PERIODS LATER, THE RESET SIGNAL MUST BE ACTIVE FOR A MiNIMU!

MEDIATELY OR SOME b
£E CLOTK CYCLES. IN

THE ASOVE DIAGRAM N AND | MAY BE ANY INTEGER,
L

NoTe (1) Rafer to Status Wore Chart on Pagn &

22
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MINIMUM 8080 SYSTEMS

C

LI ATCAESS BUS 18 >
RAM RAM
ROWM
8318 8101 8101 .
R 24 SYSTEM TUTPUT SYSTEM INPUT
H VAN
H ¥
i i
: I Lo
H L
€080 P |
o] 8212 { vee] 8212 ono—] 8212
i
oBIN —D l g -
! ;
i
" Y | [0 I
010y i —OIRECTIONAL DATA SIS 1t :)
T
oo { 1 E ]
f
- g STATUS LATCH H
Vea =] ¢ ROM
K/’ < 8212 Row
T PORY
} I oUTPUT 1 QUTPUT PORT
CLOCK ‘ MEMR
GINERATOR o, ITTL: INPUT
Figure 5. Minimum 8080 System.
32K (33
2K BYTES ROM
256 BYTES RAM - r
1 INPUT  PORT MEMORY 1o
1 QUTPUT PORT
ADDRESS 215 (15}
A=Ay >
VR ][
Ars
2
ROM  CS
DBIN ———————-l 8316
880 en |eus
DRIVER °
8215
&-0,K
! 8218 | 2! OIRECTIONAL
i CATABUS (B} °
' =S ! .
i
: GND —d L
! GND ] 8212 8212
' Ars — THIS ARCHITECTURE PROVIDES THE
! CES'ENERI W' ™4 ANTH SET OF IN-
CLOCK . CRIVER ve
GENERATOR CCNTROL
IMEMCIY CPERATION)
SYSTEM INPUT

Figure 6. Minimum BOBO System {(MEMORY MAPPED 1/0).

23
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A = TUCCPERATION)
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Ay By 3 ZDDAESS 305 151 >
HOLD ———e
[y p—— b T2 ,
GAD ~ereemand
“sv 080
. SYSTEM
T IV PU— CONTROLLER :
Ry ypm—
0,0, G
wa - of .
E. OBIN 8228
RESET HLDA (SEE Ix CONTROL BUS
SYNC NOTE oW
A\
b %
b— WA
% %
]
24 il )
LOCK — .
e AT
WAIT REQ -] {SEENOTE2Z osc
RESET ————0)
-
Figure 7. 8020 Standard Interface.
Ay By 805 331
[ ey ——
4
[*V; pom—— e INTE
Re o
:;EL\ g 171 ac2 8212
215 nn 8137A 751
[
8080 SYSTEM
CONTROLLER

WATREQ
wE2T

3 - MENW
READY oain wn Pios
RESET HLDA —
SYNC (SEE oW
NOTE
E l | ) -

(STENCTED) os¢
e

0

Figure 8. 80C0 Standard System Architecture.

24

ACTES
1.SES PAGE 43
2 SEEPAGE L2
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8. ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS*

Temperature UnderBias . .. ............

torage Temperature ... ............ -65°C to +150°C
Ali Input or Qutput Voltages
With Respect toVgg « o ovvvonenn.s- -0.3V t0 +20V
Vee. Vop and Vgg With Respect to Vgg -0.3V 1o +20V
Power Dissipation . ........... . iitieanaann 1.5W

“COMMENT.:

Stresses above those listed under "Absolute Maximum Rat-
ings" may cause permanent damage to the device, Thisis a
stress rating only ard functional operation of the device at
these or any other conditions above those indicated.in the op-
erational sections of this specification is not implied. Exposure
to / i rating for extended periods
may affect device reliability.

8-1. D.C.CHARACTERISTICS

Ta =0°C, 10 70°C, Vpp = +12V £ 6%, V¢ = +5V £ 5%, Vgg = -5V £ 5%, Vgs = 0V, Unless Otherwise Noted.

Symbol Parameter Min. Typ. Max, Unit Test Condition
-
Ve Clock [nput Low Voltage Vgs—1 Vss+0.6| V
Vine Clock Input High Volitage Vpp-1 Vpoo+1 \
Vie input Low Voitage Vgs—1 Vss+0.8 v o
L/ Vin Input High Voltage 33 Veetl | V. §
11 lov = 1.7mA on the Data Bus
Vou Output Low Voltage 045 v i }low = -75mA on all other outputs
VeH QOutput High Voltage 3.7 VvV iflsp=100A.
Ippiavy | Avg. Power Supply Current (Vpp} 40 67 mA {]Operztion
20
lccravy | Avg. Power Supply Current (Vec) 60 75 mA i} iA - Z:BC
Y = .40 Usec
los tav) | Avg. Power Supply Current (Vaa) o1 | 1 | mA €
i | input Lezkage +10 HA Vss < Viy <V
ter | Clock Leakage 10 A | Vss < Vcrock < Voo
Ipr 131 | Data Bus Leakage in Input Mode -100 | wA | Vss<Viy<Vce
. Address and Data Bus Leakage +10 vA : Vacormata = Vee
During HOLD ; -100 | VaozrmATA = Vss
TYPICAL SUPPLY CURRENT VS,
&2. CQPACXTANCE‘ . TEMPERATURE, NORMALIZED. l
T,=25C Ve = Vpp = Vss = 0V, Vgg = -5V #5% e :
Symbol Parameter Typ. | Max. Unit Test Condition
Co Clock Capacitance 10 20 pf fe= 1 MHz
Cin Input Capacitance [3 10 pf Unmeasured Pins s i ; —
Cout QOutput Cepacitance | 10 20 pf Returned to Vsg E ':
> i
NOTES: z ¢
1. Ths RESET signal must be active for a minimum of 3 clock cycles. :
2. wMen CBIN is high 2¢ Viy > ViH an active pu!l up of nominally 22
wi'! be switched cnto the 0203 Bus.
( / aAlsipply [ ATp = -C.45%7C.
% = ) s

AMBIENT TEMPERATURE {*C)

i s
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8-3. A.C. CHARACTERISTICS .
Ta =0°C 10 70°C, Vpp = #12V £ 5%, Ve = +5V = 5%, Vag = -5V = 5%, Vgg =0V, Uniess Otherwise Noted

Symbol Paramatar Min. | Max. | Unit Test Condition
teyl3l | Clock Period 0.48 | 2.0 {usec

.t | Clock Rise and Fall Time 5 | 50 |nsec ’
1oy ¢y Pulse Width . 60 nsec

to2 ¢7 Pulse Width 220 nsec

tp1 Delay ¢ to 92 i 0 nsec

tp2 Delay 92 t0 ¢4 70 nsec

to3 Delay ¢4 to ¢, Leading Edges 130 nsec -
toaf2} | Address Output Delay From ¢ 200 | nsec | R = 4.5k22, €y = 100pf
tpp (2] | Data Output Delay From ¢ 220 | nsec | Ry = 2.1k, Cy_= 100pf
toc{2 | Signal Output Delay From ¢y, or ¢7 (SYNC, WA WAIT HLDA} 120 | nsec | Ry =4.5xQ, CL = SOpt
tog (20 | DBIN Delfay From 92 - 25 | 140 jnsec | Ry =~2.1k02, € = S0pf
toif1l | Delay for Input Bus to Enter Input Mode During DBIN tor | nsec

tosy Data “’Setup Time" During ¢4 and DBIN 50 nsec

TIMING WAVEFORMS vl (Note: Timing measurements are made at the following reference voltages: CLOCK “1” = 9.5V,
“Q" = 1.0V; INPUTS 1" = 3.3V, “0” = 0.8V; QUTPUTS 1" = 2.0V, “0” = 0.8V}
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8080 MICROPROCESSOR

A.C. CHARACTERISTICS (Continued)

Ta = 0°C 10 70°C, Vpp = +12V £ 5%, Ve = =5V £ 5%, Vgg = -5V = 5%, Vgg = OV, Uniess Stherwisz Noteg

H

Symbal | Paramater Min. | Max. Ueat i Test Condition
tos2 Data ""Setup Time™ to ¢ During DBIN 150 rsec

ton!t! | Data “Hold Time™ From ¢5 During DBIN [ | =sec

yel2l INTE Output Delay From ¢ 200 By =33k, Cy = S0pf
trs Ready “‘Setup Time'* During ¢2 120

tHs Hold **Setup Time” to ¢ 140 i

tis INT “Setup Time" During ¢ [During &1 in Halt Moda) 180

tH “Hold Time" From @2 (Ready. INT, Hold) 0

teD Delay to Float During Hold tAccress and DATA BUSH 120 i=

twal2l | Address Stable From WR tp3 ¢ n2e | By =45, Cy = 100p!
taw!2) | Address Stable Prior to WR s} i TS2C . | By = 25¢, Cp = 10091
twol2! | Output Data Stable From WR o3 | | msec | Ap = 2.1k2, Cy_ = 100pf
towi2l | Output Data Stable Prior o WR - 18] | {78 | R =21k2. C = 1000t

NOTES: 1. Data input shou'c B eratisd with DIIN status Mo 2us confics com then 2eur and Cata hold time isassured.
2. Lead circuit
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8030 MICROPROCESSOR

9. MCS-80"" COMPONENT SUPPORT FAMILY

RAMs

8101
8111
8102
8102A
8107A

ROMs
8302
8308
8316

8702A

8704
8604

Static 256 x 4

Static 256 x 4 (Common 1/0)
Static 1K x 1

Static 1K x 1 (High Speed)
Dynamic 4K x 1

256 x 8

1K x 8 {High Speed)
2K x 8

256 x 8 (Erasable)
512 x 8 {Erasable)
512 x 8 (High Speed)

Mask

PERIPHERALS

8205 1 of 8 Decoder

8210 Driver 8107A

82144  Priority Interrupt Control Unit

8216 Bi-Directional Bus Driver

8224 Clock Generator — 8080

8228 System Controller — 8030
INPUT/OUTPUT

8212 8-Bit 1/0 Port

8255 Programmable Peripheral Interface

8251 Universal Communication Interface
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