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for use in general purpose digital 
. It is fabricated on a single 

chip using Intel's n-channel silicon gate MOS pro-
thus offering much higher performance than 

conventional microprocessors (2f»s instruction 
A complete micro computer system is forme# 

the 8080 CPU is interfaced with I/O ports (up 
input and output ports) and any type or 
of semi-conductor memory. 

rificantty higher in performance than 
microprocessors, the 8080 has been de-

• • 

to be software compatible at the source code 
level with Intel's 8008 micro-processor. Like the 
8008, the 8080 contains six 8-bit data registers, an 
•-fait accumulator, four 8-bit temporary registers, 
four testable flag bits, and an 8-bit parallel binary 
arithmetic unit. The 8080 also provides decimal 
arithmetic capability, and it includes sixteen bit 
arithmetic and immediate operators which greatly 
simplify memory address calculations, and high 

arithmetic operations. 
The 8080 has a stack architecture wherein any 
portion of the external memory can be used as a 

irst out stack to store/retrieve the contents 
of the accumulator, the flags, or any of the data 
registers. 
The 8080 also contains a 16-bit stack pointer to 
control the addressing of this external stack. One 
o f t he major advantages of the stack is that multiple 
level interrupts can easily be handled since com-
plete system status can easily be saved when an 
Interrupt occurs and then be restored after the 
interrupt. Another major advantage is that almost 
unlimited subroutine nesting is possible. 
This processor has been designed to greatly sim-
plify system design. Separate 16-line address and 
fr4ine bidirectional data busses are used to allow 
direct interface to memories and I/O ports. Control 
signals, which require no decoding, are provided 
cfirectly by the processor. All busses, including con-
trol, are TTL compatible. 

the data 

to be in the 
the ad-

other devices such a s 

are a s follows: 

branches and 
< * 

I T < > 

' . , 

, . > : f <• , * 

in Data Registers 

Stack 

• Binary Arithmetic 
* Decimal Arithmetic 

The purpose of this publication is to present the 
t ' 

, instruction set, and 
electrical characteristics, in addition, other memory 
and peripheral circuits which have been designed, 
and specified for use with the 8080 are presented. 

DIRECT 
* . • 

REGISTER 

. V 

t 
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r 
of ail of 

ID* pin configuration is shown in 

/ 

(output tri-state) 

IVO, 
(input/output) 
tri-state 
SYNC 
(output) 

DBIN 
(output) 

READY 
(Input) 

WAIT (output) 
m 
(output) 
HOLD 
(input) 

\ 
^ r . 

V S . 

APDHfcSS BUS; the address 
words) or 

is the least significant add 

to memory (up to 64K 
and 

' - » fr 

DATA BOS; the data bus provides bidirectional 
ory and I/O devices for instructions and data, 
cant bit 

coflMnivfiC3tion oerween mem-
is the least signiff-

SYNCHflONIZING SIGNAL; the SYNC pin 
beginning of each machine cycle. (Instructions 
5 machine cycles, and the status information c 
external latches at SYNC time.) See 2-2. 

provides a signal to indicate the 
can be executed in 1, 2,3, 4 or 
f each machine cycle is sent to 

/ • 

DATA BUS IN; the DBIN signal indicates to external 
in the input mode. This signal should be used to 
the 8080 data bus from memory or I/O. 

circuits that the data bus is 
of data onto PA 

I* 

READY; the READY signal indicates to the 8080 that vaHd memory or input data 
is available on the 8080 data bus. This signal is used to synchronize the CPU 
with slower memory or I/O devices. If after sending an address out the 8080 
does not receive a READY input, the 8080 will enter a WAIT state for as long 
as the READY line is low. 

* I 

WAIT; the WAIT signal acknowledges that the 
WRITE; the WR signal is used for memory 
data on the data bus is stable while the WR 

$ 

i 

5 
t 

is in a WAIT state. 
4 

t t / 4 

or I /O output control. The 
is active (WR = 0). 

• « • * 

HOLD; the HOLD signal requests the CPU to enter the HOLD state. The HOLD 
state allows an external device to gain control of the 8080 address and data 
bus as soon as the 8080 has completed its use of these buses for the current 
machine cycle. It is recognized under the following conditions: 
• the CPU is in the HALT state 
• the CPU is in the T2 or TW state and the READY signal 3$ active 
As a result of entering the HOLD state the CPU ADDRESS BUS (Al5-Ao) and 
DATA BUS (D7-D0) will be in their high impedance state. The CPU acknowledges 
its State with the HOLD ACKNOWLEDGE (HLDA) pin. See Figure 3. 
The CPU will always fmish the execution of the current machine cycle. When 
the HOLD signal is removed, the operation will resume from the T1 time of the 
next machine cycle. (See attached timing charts, Ftgures3 and h in Appendix ML) 

K4 

4 # t 

* 

/ 

, * 
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iffTE 

AFT 
(*pu 

f 

(input) 

V. 
V 4d 
V 

. V*. 

HOW 
indicates that 

inresponse 
the 

to the HOLD 
• • • ^ 

> -

to aittter case, the HLDA signal appears after the rising edge of <f>, and high 
occurs after therising edge of $,. SeeAppendix lll-f for timing 

status 
l\ 

^ S 
S / 

LE; indicates the content of the internal interrupt enable 
flip/flop may be set or reset by the S and Dl instructions and 

inhibits interrupts from being accepted by the CPU if it is reset, it is auto-
reset (disabling further interrupts) at time T1 of the instruction fetch 

cycle (M1) when an interrupt is accepted and is also reset by the RESET signal. 
s ^ * 

INIfcHHUPT REQUEST; the CPU recognizes an interrupt request on this line at 
the end of the current instruction or white halted. If the CPU is in the HOLD 

or if the Interrupt Enable Hip/flop is reset it will not honor the request 
Tlte CPU acknowledges acceptance of an interrupt by sending out the < INTA 
(interrupt Acknowledge) status-signal at SYNC time. During the next instruction 
letch cycle the program counter is not advanced and a 1 byte instruction 
(usually REST ART) can be inserted. SeeAppendix!. 

; while the 
and the instruction • 

at location 0 in memory 
Note that the flags, accumulator 
The HL and DE registers 
Ground Reference. 

is 
<6 set te G, After 

the program counter 
, the program will 

are also reset, 
as with the 8008. 

s 

+ t2 ± 5% Volts 
+ 5 ± 5% Vol ts 
—5 ± 5% Volts (substrate bias) 
2 externally supplied clock phases, (non 

•r> • * v < 

• 

> * 

• • ' V 

' * . I • N • . « 

* . . ' 

• / 

J s 

. « k 
% 

**• 

4 

) ' 

2-2. Status Information 
Instructions for the 8080 require from one to five 
machine cycles for complete execution. The 8080 

out 8 bit of status information on the data bus 

at the beginning of each machine cycle (during 
SYNC time). The following table defines the status 
information. 

V • 

Symbols 
HLTA 
INTA* 

INP* 

OUT 

MEMR* 
M I 

STACK 

WO 

Data Bus 
Bit 
D, 
D„ 

D* 

D4 

D, 
D, 

D2 

0, 

STATUS INFORMATION DEFINITION 

Definition 
s 

Acknowledge signal for HALT instruction. 
Acknowledge signal for INTERRUPT request. Signal should be used to 
gate a restart instruction onto the data bus when DBIN is active. 
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. 
Indicates that the address bus contains the address of an output device 
and the data bus will contain the output data when WR is active. 

• 

Designates that the data bus will be used for memory read data 
% . 

Provides a signal to indicate that the CPU is in the fetch cycle for the first 
byte of an instruction. 

* 

Indicates that the address bus holds the pushdown stack address from 
the Stack Pointer. 

p 

Indicates that the operation in the current machine cvcle will be 
memory or OUTPUT function (WO = 0). 
INPUT operation will be executed. 

Otherwise, a READ memory 

hree status bits can be used to control the flow of data onto the 8080 data 



Iwtnu limn in the 8080 contain one to three bytes. 
in requires from one to five machine 

nomory cycles for fetching and execution. 
a re called M1, M 2 , . . . , M5. Each ma-

cycle requires from three to five states 
. , T5 for its completion. Each state has the 

of one clock period (0.5 micro-second), 
are three other states (WAIT, HOLD, and 

HALT) which last one to an indefinite number of 
periods, as controlled by external signals. 

Machine cycle Mt is always the operation-code 
todt cycle and lasts four or five 

ine cycles M2, M3, M4, and M5 normally last 
d o c k periods each. 

To understand the basic operation of the 8080, refer 
to the simplified state diagram shown in Figure 3 

the timing diagram of Figure 2. 
During T1 the content of the program counter is 

to the address bus, SYNC is true, and the data 
contains the status information pertaining to 

t h e c y c l e that is currently being initiated. T1 is al-
ways followed by another state,T2, during which the 
condition of the READY, HOLD and HALT Acknowl-

* • i • 

edge Signals are tested. If READY is true, T3 can be 
entered; otherwise, the CPU will go into the wait 

<TW) and stay there for as long as READY is 
fadse. 
READY thus allows the CPU speed to be synchron-

, • 4 

ized to a memory with any access time or to any 
input device. Furthermore, by properly controlling 
the READY line, the user can single-step through 

s , 

During T3, the data coming from memory is avail-
able on the data bus and is transferred into the 
instruction register (during M1 only) as shown in the 
8080 block diagram of Figure 4. The instruction de-
coder and control sections then generate the basic 

4 

signals to control the internal data transfers, the 
% 

timing, and the machine cycle requirements of the 
new instructions. 

mum 

Figure 2. Basic 8080 Instruction Cycle 
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JJflNTE F/F IS RESET IF INT F/F IS SET. 
®IWT F/F IS RESET IF INTE F/F IS RESET 
BIKE SECTION 34. 
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Attt«rend at T4, if the cycle is complete, or else at 
of T5, the 8080 goes back to T1 and enters 

unless 

J 

• 

• 

4 * 

9 cycle for its execution, lit 
a new Ml cycle is 

many cycles and 
loop I t P»- uptoa*ma»mum of 18 

• » 

II te oBly during the last atat* of the last Machine 
the interrupt request tine is tested and a 

is entered, during which no pro-
fraafr-counter incrementing takes place and INTER-

ACKNOWLEDGE status is sent ou t During 
M i cvttht and of diaht iwffawtH'WMi 

for the 
tne concerns 

the content 
At the maximum dock fre-

* 

means that all instruc-
• »r • 

ranging from 2 pS 
the pro-

ioternipt is 

\ 

- • <* ." 
; 



w. 

• « ^ 

* « 

> * 

r 
e 

underflow 
Reauttiszero 

O 
A 

ftkxi 
cation or register 

^4 

Logical product 
"or" 

\ * • 

i A 

•v 

v 
A. 
SP 
PC 

Inclusive "or" 
Bit m of the A-register 

• * 

Stack Pointer 

• « 

* * • ' * * 
V s • > • • f t 

ODD 

(• transferred to 
A "don't care" 
Source register for data 
Destination register for data 

Register # 
(SSSor DDD) 

I 

t 

V 
> 

• » 

4 * 

001 
010 
011 
100 
101 
110 
111 

B 
c o 
E 
H 
L 
Memory 
ACC 

tilHUCTlON SET r 

Bytes Cycles 
MOV r„ r, 

MOVr.M 

MOVM, r 

MVIr 
<Bj> 
MVIM 

1 

1 

1 

2 

2 

1 

2 

2 

3 

Description of O p w t f t e 
> ' 

(r,) «- (r2) Load register r, with the contentot r*. The content of r2 
remains unchanged. 
(r) «-(M) Load register r with the content of the memory location 
addressed by the contents of registers H and L. 
(M) *- (r) Load the memory location addressed by the contents of 
registers H and L with the content of register r. 

2 (r)«- <B,> Load byte two of the instruction into register r. 

<B2> Load memory 
and L 



• > 

INfl r 1 t 

o e t f p t t 

AOQr 1 t 

ADCr 
i 

1 " 
» 

1 

r 

• * 

M + 1 

M ~( r ) - "I The 
Of the condition 

rate. All 
by the resultT 

s ' 

by one. All 
by the result. 

(A) + (r) Add the content of register r to the content of 
and place theresult into register A. (All flags affected 

1 

1 

(A)«—(A) + (r) -t- (carry) Add the content of register 
contents of the carry flip-flop to the content of the A re 

result into . % 

1 (A) *-(A) - (r) 
of register A and 
subtraction is used. (AW flags 

from the content 
s complement 

^ < 

f (A) - (A) - (r) -
the content of the 

the result into register A. 

register r and 
of register A and 
.) 4 • 

ANAr 
\ 

1 1 (A) «- (A) A (r) Place the togicaf pro< 
register r into register A. (Resets carr^ 

fact of the register A and 
f.) 

s 

• • • 

XRAr 
• 

* 

• • 4 ' 

1 1 (A) «- (A) V (r) Place the "exclusive 
and register r into register A. (Resets 

- or" ofthe content of register A 
carry.) 

• • • » • 4 ' 

OftAr 
• * 

t t (A)«— (A) V (r) Place the "inclusive -
and register rinto register A (Resets 

or" of the content of register A 
carry.) 

CMP r t 1 (A) — (r) Compare the content of re gister A with the content of 

ADO M 1 
* 

ADCM 1 
SUB M 1 

t t 

S8BM 1 
ANAM 1 
XRAM 1 
ORAM 1 
CMP M 

* • 

1 
ADI 2 
<Bj> 
ACI 2 
<B2> 
SUI 2 
<b 2 > 1 

SBI 2 
<B2> 
ANI 2 
<B,> 
XRI *2 
<B,> 

? • 

4 • • • 

ORI 2 
<Bj> 
CPI 2 
<Bj> 
RLC 

• 

* 

1 
9

 < 

RRC 1 

register r. The content of register A remains uncha 
flip-flops are set by the result of the subtraction. Ei 
indicated by the zero flip-flop set to " 1 L e s s than 
Indicated by the.carry. flip-flop, set to "1." 

2 (A) - (A) + (M) ADD 
2 (A) «-(A) + (M) + (carry) ADD with carry 

* « 

r) is 

2 (A) — (A) — (M) SUBTRACT 
2 (A) «- (A) — (M) - (borrow) SUBTRACT with borrow 
2 (A) — (A) A (M) Logical AND 
2 (A) - (A) V (M) Exclusive OR 
2 (A)-(A)V(M) Inclusive OR 
2 (A) - (M) COMPARE 
2 (A) * 

ADD 
(A) + <B2> 

(M) addressed 
by the contents 
of registers H and L 

• « • • « • 

Flags affected are 
sameasARr. 

2 (A) • - (A) + <B2> + (carry) 
ADO with carry 

S 

2 (A) - (A) -
SUBTRACT 

2 

2 

2 

2 

(A)*-(A) - <B2> - (borrow) 
SUBTRACT with borrow 
(A)-(A)A<B2> 
Logical AND 
(A)«- (A) <B2> 
Exclusive OR 

2 > 

2 

(A) - (A) 
Inclusive OR 
(A) - <B2> 
COMPARE 

/ 

•J 

1 A»+, — Am> Ao — A7, (carry) «- A7 
Rotate the content of register A left one biL 
Rotate Aj into Aq and into the carry flip-flop. 

1 A- A. + i, A,«-A0, (carry) «-Ao 
Rotate the content of register A right one bit 
Rotate Ag into Ar and into the carry flip-flop. 



* 

* • 

i 

< B » > 

< B J > 

Byte* Cycles Description of Operation 
RAL 1 1 A.+ ,«- Am, A*, «- (carry), (carry) *- A, 

Rotate the content of Register A left one bit 
Rotate the content of the carry flip-flop into A* 
Rotate A, into the carry flip-flop. 

v. RAR 1 1 A. « - A „ + L , A 7 —(carry), (carry) —AO . 
Rotate the content of register A right one bit 
Rotate the content of the carry flip-flop into i 
Rotate An into the carry flip-flop. 

JMP 3 3 (PC) <- <B3> <B2> Jump unconditionally to the instruction located 
location addressed by byte two and byte three. 

JC 3 3 If (Carry) « 1 (PC) *- <Bj> <B,> 

* Otherwise (PC) = (PC) + 3 
JNC 3 3 If (Carry) = 0 (PC) — <B,> <B,> 
< B , > 
< B J > Otherwise (PC) = (PC) + 3 
JZ 3 3 If (Zero) = 1 (PC)«- <B,> <B,> 
<Bj> 
<B,> Otherwise (PC) = (PC) + 3 
JNZ 3 3 If (Zero) = 0 (PC) «- <B,> <B2> 
< B 2 > • 

Otherwise (PC) = (PC) + 3 

• A 

JP 3 3 If (Sign) = 0 (PC) - <B3> <B2> 
< B 2 > 
<B,> Otherwise (PC) = (PC) + 3 
JM 3 3 If (Sign) - 1 (PC) - <B,> <B2> 

. . . 

< b | > ' Otherwise (PC) = (PC) + 3 
• * 4 

JPE 3 3 If (Parity) = 1 (PC) - < B , X B , > 

< B J > Otherwise (PC) = (PC) + 3 
JPO 3 3 If (Parity) = 0 (PC) - <B,> <B2> 
< B 2 > 
< B J > Otherwise (PC) = (PC) + 3 
HLT 1 1 On receipt of the Halt Instruction, the activity of the processor is 

immediately suspended in the STOPPED state. The content of all 
registers and memory is unchanged and the PC has been updated. 

CALL 3 5 ISP - 11 [SP - 2] - (PC), (SP) = (SP) - 2 
<B,> (PC) - <B3> <Bj> 

Transfer the content of PC to the pushdown stack in memory 
addressed by the register SP. 

t > 

The content of SP is decremented by two. Jump unconditionally to 
the instruction located m memory location addressed by byte two and 
byte three of the instruction. 

CC 3 3/5 If (carry) = 1 [SP - i f fSP - 2] - PC, 
< B , > (SP) = (SP) — 2, (PC) <BJ> <B2>; 

otherwise (PC) = (PC) + 3 
CNC 3 3/5 If (carry) = 0 [SP - 1] [SP - 2] — PC, 
< B 2 > (SP) = (SP) - 2, (PC) - <B3> <B2>; 
< B 3 > otherwise (PC) = (PC) + 3 
CZ 3 ' 3/5 If (zero) = 1 [SP - 1] [SP - 2] - PC, 
< B J > (SP) • - (SP) - 2, (PC) - <Bj> <B2>; 
< B J > . otherwise (PC) = (PC) + 3 

CNZ 3 3/5 If (zero) = 0 [SP - 1 ] [SP - 2] - PC, 
< B 2 > (SP) = (SP) - 2, (PC) - <B3> <B2>; 
<B,> otherwise (PC) = (PC) + 3 
CP 3 3/5 If (sign) « 0 [SP - 1J [SP - 2] - PC, 
< B 2 > (SP) = (SP) - 2, (PC) - <B3> < B 2 > ; 
<B,> otherwise (PC) = (PC) + 3 

9 



4 

% 

4 

f-

UNC 

RZ 

RP 

i 
< 

npo 

RST 

IN 

OUT 
<B2> 

3 a#s 

3 

3 

1 

1 

1 

1 

1 

t 

1 

t 

1 

1 

2 

. 2 

LX1B 
<B,> 

3 

• 
\ 

LXID 
<B2> 
<B,> 
LXIH 

3 

3 

3 

T/3 

t /3 

1/3 

3 

3 

3 

3 

3 

3 

* V 

• • • v \ 
v 

Til* content of SP is incremented toy two. 
If (carry) 

(SP) -
1 - ISP), ISP +11, 

+ 2; 
• (PCJ + 1 

IJ. « t . 

otherwise (PC) = 
If (zero) - 1 (PC) *-

(SP) - ( S P ) + 2; 
otherwise (PC) = 

+ 1 
+ 11. * 

If (zero) * 
(SP) -

flihmwm* 

0 (PC)— 
+ 2; 

+ 1 
, ISP 4-11, 

. r 

v * 

* • 

(SP) 2; 

(SP) 

• 0 (PC) 
(SP) + 
(PC) «• 
1 (PC) -

(SP) + 2; 

+ • t 

A v 

+ 1 
, JSP + 1 ) . 

+ 1 
If (parity) « 1 (PC) - [SP], {SP + 11. 

(SP) « (SP) + 2; 
otherwise (PC) = 

\ 

+ 1 
t / 3 If (parity) » 0 

+ 1 
11 [SP - 2] - (PC), 
(SP) - 2 
(00000000 00AAA0Q0) 

+ 
(SP) - (SP) + 2; 

otherwise (PC) 
I S P -
(SP)« 
(PC) • 
(A) — (Input data) 
At Tt time of third cycle, 
the I/O device number, is sent to the I/O device through the address , 
lines', and the INP status information, instead of MEMR, is sent out 
at sync time. New data for the accumulator is loaded from the data 
bus when DBIN control signal is active. Die condition flip-flops are not affected. 

• > 

(Output data) — (A) 
At T, time of the third cycle, byte two of the instruction, which 
denotes the I/O device number, is sent to 
the address lines', and the OUT status information is sent out at 
sync time. The content of the accumulator is made available on the 
data bus when the WR control signal is 0. 
(C) «- <B2>; (B) <B3> 
Load byte two of the instruction into C. Load byte three of the 
instruction into B. 

4 I 

(E) — <B2>, (D) — <Bj> 
Load byte two of the instruction into E. Load byte 3 of the instruction 
into D. 
(L) - <B2>, (H) - <B}> 
Load byte two of the instruction into 
instruction into H. 

'The device address appears on and A» 
« 4 

• I • 

10 



PUSfPSW 

P U S H B 

PUSH D 
PUSHH 
POPPSW 

P O P B 

P O P O 

POPH 
S T A 

LDA 
<B,> 
<Bj> 
XCHG 

XTHL 

S P H L 

P C H L 

DAD S P 

D A D B 

D A D H 

DAD D 

STAX B 

S T A X D 

LDAXB 

Byte* CydK 
3 

1 

1 
1 
1 
1 

1 
1 
1 
3 

3 

1 

1 

1 

1 
1 

1 
1 

1 
1 

1 

1 

3 

3 

3 

3 

3 
3 

S • 

3 

3 
3 
4 

4 

1 

S 

1 

1 
3 

3 

3 

3 

2 

2 

2 

Description of Operation 
(SP),. - < B J > , (SP)H - <®3> 
Load byte two of the instruction into the lower order 8-bit of the 

pointer and byte three into the higher order 8-bit of the stack 
pointer. 

i * 

ISP — 1] - (A), (SP - 2J (F), (SP) - (SP) — 2 
Save the contents of A and F (5-flags) into the pushdown stack 
addressed by the SP register. The content of SP is decremented by 

The flag word will appear as follows: 
D„: CY, (Carry) 
D,: 1 
D2: Parity (even) 
D,: 0 
D«: CY, 
D,: 0 
D4: Zero 
D,: MSB (sign) 

[SP - 11 —(B) {SP - 21 —(C), (SP) - (SP) - 2 
^ , 

[SP - 1J - (D) (SP - 21 - (E). (SP) - (SP) - 2 
[SP - 1J «-(H) [SP - 21 - (L), ( S P ) ( S P » - 2 " 
(F) - [SP1, (A) - [SP + I], (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. 

• ' ' • » • t • 

(C) - [SP], (B) *- [SP + 11, (SP) - (SP) + 2 
(E) - [SP], (D) - ISP + 11, (SP) « (SP) + 2 
(L) «" [SP], (H) - [SP + 1], (SP) - (SP) •+ 2 
[ < B J > <B2>J <- (A) 
Store the accumulator content into the memory location addressed by 
byte two and byte three of the instruction. 

• « 

(A) «- [ < B J > < B 2 > ] 
Load the accumulator with the content of the memocy location 
addressed by byte two and byte three of the instruction. 
(H) *—•» (D) (E) (L) 
Exchange the contents of registers H and L and registers D and E. 
(L)«—•» [SP], (H) «—»[SP + 1] 
Exchange 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) 
(SP) - (H) (L) 
Transfer the contents of registers H and L into register SP. 

4 • 

(PC)«- (H) (L) JUMP INDIRECT 
(H) (L) *- (H) (L) + (SP) -
Add the contentofregister SP to the content ofregisters H and L • . 
and place the result into registers H and L If the overflow is 
generated, the carry flip-flop is set; otherwise, the carry flip-flop is 
reset. The other condition flip-flops 9re not affected. This is useful 
for addressing data in the stack. 
(H) (L)«- (H) (L) + (B) (C) 
(H) (L) - (H) (L) + (H) (L) 
(double precision shift left H and L) 
(H) (L) - (H) (L) + (D) (E) 
[(B) (C)l - (A) 
Store the accumulator content in the memory location addressed by 
the content of registers B and C. 
[(D) (E)] - (A) 
Store the accumulator content into the memory location addressed by 
the content of register D and E. 
(A) - [(B) (C)J 
Load the accumulator with the content of the memory location 
addressed by the content of registers B and C. 

11 



— • « V*t — HWJ ICJJ 
Load the accumulator with the content of memory location addressed 
^ l iweonten t of register O ami E. j i 

MR& 1 1 + 1 
The content of register pair B and C is incremented by one. All of the 

ftip-flops are not affected. 
mmm t t <hml>—(«) (U + 1 

The content of register H and L is incremented by one. All of the 
condition ftip-flops are not affected. 

WXO t 1 ® (D) (E) + 1 
9fXSP 1 1 (SP»-(SP) + 1 
OCXB 1 t (8MQ - (B) (C) - 1 
OCXH 1 1 (H*(LM-(H)(L) - t 
OCXD 1 1 (D) © *- (D) (E) — 1 
OCXSP 1 t (SP)«-(SP) - 1 
CMA 1 1 (A) • - (A) 

• • • ^ W 9 ^ W . < • • ' * * * « • « « v 

The content of accumulator is complemented. Thecondition 
fftp-flops are not affected. 

STG 1 1 (Carry) *-1 
Set the carry flip-flop to 1. The other condition flip-flops are not mM1m ri > • rl SRVC10Q* 

s ' 

CMC 1 1 (carry) «- (carry) 
The content of carry is complemented. The other condition 
fUp»flaps are not affected. v 

DAA 1 1 Decimal Adjust Accumulator -
s 

The 8-bit value in the accumulator containing the result from an 
arithmetic operation on decimal operandsis adjusted to contain two 
valid BCD digits by adding a value according to the following rules: 

Accumulator 
0 

If (V £ 10) or (carry from bit 3) then Y = Y + 6 with carry to X digit. 
If (X £ 10) or (carry from bit 7) or. l(Y > 10) and (X = 9)] then 
X « X + 6 (which sets the carry flip-flopj. 
Two carry flip-flops are used for this instruction. CY, represents the 
carry from bit 3 (the fourth bit) and is accessible as a fifth flag. CY2 is 
the cany from bit 7 and is the usual carry bit -

• ( • 

AH condition flip-flops are affected bythisinstruction. — • 
SHLD 3 5 [<Bj> <B2>] (4), {<B,> <Bj> + 1J —(H) 
<B2> Store the contents of registers H and L into the memory location 
<B,> . addressed by byte two and byte three of the instructions. 

s 

LHLD 3 5 (L) - {<B}> <B2>I, (H) - [<B,> <B2> + 1] 
<B2> Load the registers H and L with the contents of the memory location 
<B,> addressed by byte two and byte three of the instruction. 
El - 1 1 interrupt System Enable 
Dl 1 1 Interrupt System Disable 

The interrupt Enable flip-flop (INTE) can be set or reset by using the 
above mentioned instructions. The INT signal will be accepted if the 
INTE is set. When the INT signal is accepted by the CPU, the INTE 
will be reset immediately: During interrupt enable or disable 
instruction executions, an interrupt will not be accepted. 

INR M 1 3 [MJ *- [M] + 1. The content of memory designated by registers 
H mid L is incremented by one. All of the condition flip-flops except 
carry are affected by the result. 

s 

DCR M 1 3 [M] — [M] — 1. The content of memory designated by registers 
H and L is decremented by one. All of the condition flip-flops except 
carry are affected by the result. 

12 
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• % • ' V 

i : ; 
• • u 

> . 

a , 0^ 0^ O. Q, D, O, D0 
t 

' • V 

instructions may be dm, two, or throabytea 
in successive words in program memory. 

pxtiealar operation executed. 

Dt 0 , P, P3 D, D, Dp i OP CODE t « 

Instructions « * 

t * • • * 

Byte Instructions 
V 

A 

J 

, memory refer-
or logical, rotate 

1 • * 

Par the 8080 a logic "1" is defined a s a higtj level and a logic "0" is defined as a tow level. 

: ' ? 

Or IV D. p« IV Of 
MOV r„ r, 0 1 0 D D s 
MOV M, r 0 1 1 1 0 s 
MOV r, M 0 1 0 D D 1 

1 HLT 0 1 1 1 0 
1 
1 

MVIr 0 0 D D D 1 
1 MViM 0 0 1 1 0 
1 
1 

INRr 0 0 D D D 1 
OCR r 0 0 D D D 1 
ADD r 1 0 0 0 0 s 
ADC r 1 0 0 0 1 s 
SUB r 1 0 0 1 O s 
SBBr 1 0 0 1 1 s 
ANA r 1 0 1 0 0 s 
XRA r 1 0 1 0 1 s 

s ORAr 1 0 1 1 0 
s 
s 

CMP r 1 0 1 1 1 S 
ADD M 1 0 0 0 0 1 
ADC M 1 0 0 0 1 1 
SUB M 1 0 0 1 0 1 
SBBM 1 0 0 1 1 1 
ANAM 1 t 0 1 0 0 1 
XRA M 1 - 0 1 0 1 t 
ORAM 1 0 1 1 0 1 
CMP M 1 0 • 1 1 1 1 
ADI 1 1 0 0 0 1 
ACI 1 0 0 1 1 
SUI 1 1 0 1 0 1 
SBI 1 1 0 1 

s 1 1 
NDI • 1 1 1 0 0 1 
XRI 1 1 1 0 1 1 
ORI 1 1 1 1 0 1 
CPI 1 1 1 1 1 1 
RLC 0 0 0 0 

• 

0 1 
RRC 0 0 0 0 1 1 
RAL 0 0 0 1 0 1 
RAR 0 0 . 0 1 1 » •• ' 

1 
JMP 1 1 0 0 0 0 
JC 1 1 0 1 1 0 
JNC 1 1 0 1 0 0 
JZ 1 1 0 0 1 0 
JNZ 1 1 0 0 0 . 0 
JP 1 1 1 1 0 0 
JM 1 1 1 1 1 0 

/ % 

s 
s 
1 
1 
1 
1 
0 
0 
s 
s 
s 
s 
s 
s 
s 
t 
t 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 1 
1 

s 
& 
0 
0 
0 
0 
0 
1 
s 
s 
S 
s 
s 
s 
s 
s 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 0 
0 
0 
0 
t 
1 
1 
t 
1 
0 
0 
0 
0 
0 
0 

• • . > * 

5 
7 
7 
7 

10 
5 
5 
4 • 

4 
4 
4 
4 

) 

4 
4 
7 
7 
7 
7 
.7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
4 
4 
4 
4 

10 
10 
10 
10 
10 
10 
10 

1 
DDD or SSS 
000 B 
001 C 
010 D 
011 E 
100H 
101 L 
110 Memory 
111ACC 

Z 
1 Time State = 
1 Clock Period 

13 



> « 

VI 
I 

(/ 

LXIH 
LXISP 
PUSHB 
PUSH O 
PUSH H 
PUSHPSW 
POP B 
POP D 
POPH 
POPPSW 
STA 
LDA 
XCHG 
XTHL 
8PHL 
PCHL 
DAD B 
DADD 
DADH 
OADSP 
STAXB 
STAXD 
LDAXB 
LDAXD 
INX B 
INXD 
INXH 
INXSP 
DXCB 
DXCD 
OCX H 
DCXSP 
CMA 
STC 
CMC 
DAA 
SHLD 
LHLD 
El 
Dl 
NOP 

0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
t) 
0 
0 
0 
0 
0 
1 
1 
0 

0 
0 
0 
0 
T 
1 
1 
1 
t 
1 
1 
t 
0 
0 
1 
t 
1 
t 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 

«V e , % 
t 0 t e. 
t 0 9 0 
0 © 1 • ' • . * 

0 f 1 ': f ; 

0 1 0 1 
0 0 1 f 
0 0 0 '• -f 
1 t 0 t 
1 1 1 t 
1 0 t t 
1 0 Q t 
0 0 1 0 
0 t 1 0 
& 1 0 0 
e 0 t 0 
0 0 0 0 
t t 0 0 
i 1 1 0 
•» 0 r 0 
1 0 0 0 
A 

% 
A A t 

0 t 1 0 
0 1 0 0 
0 0 0 0 
0 1 0 0 
1 0 0 0 
1 t 0 0 
0 0 0 t 
0 1 * 
t 0 0 • • t t 
1 1 0 t 
0 0 0 0 
0 1 0 0 
1 0 0 0 
1 1 0 0 
1 1 0 0 
1 1 1 0 
t 0 . « « 1 0 
1 0 0 0 
1 1 1 0 
1 0 1 0 
0 0 1 0 
0 1 0 
1 0 1 0 
1 1 1 0 
0 0 0 0 
0 1 0 0 
0 0 1 0 
0 1 1 0 
0 0 0 0 
0 1 0 0 
1 0 0 0 

• 1 1 0 0 
0 0 1 0 
0 1 1 0 
1 0 1 0 
1 1 1 0 
1 0 1 t 
1 1 0 1 
1 1 1 

« • • 
t 

1 0 0 1 
1 0 0 0 
1 0 1 0 
1 1 1 0 
1 1 0 0 
0 0 0 0 

* ^ ^ 

t 

a 
8 • * 

0 
* I * 

ft 

0 
9 
0 
0 
0 
0 
t 
t 

T • 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
t 
t 
1 
0 
0 

0 
0 
0 

• 

9 
0 
1 
a 

' I 

0 
0 
a 
0 
0 
0 

* . » 

s > 

• . 1 • • 0 
0 
0 
0 

0 
0 
0 
t 
1 
1 

»< • 

• r 

t 
•ft 
t 
1 
t 
t 
t 
t 
1 
t 
t 
0 
0 
t 
1 
1 
1 
1 

0 

t 
t 
0 
0 
0 
0 
t 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
0 

i t 

> t V 

« V 

*v • :v . A 

S * V ' 

7" 
. 7 
'7 
7 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 

- 4 
4 

16 
• 
4 
4 

<4 

i ' . ' • 

A* 

S * 
) 4 % . 

i 

' * • 

s 

it , •* 

I * s 

• • 4 4 V 

• f ' • 

i 

C 

* 

4 
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APPENDIX I 
HOW TO USE THE PUSHDOWN STACK 

« • 
• . 1 

N - 1 

N + 1 

INSTR. N - 1 
iNSTR. N 

PC Canton!* 
N 

S + n 

PUSH H 
El 

POPH 
S + n + 1 RET 

S + 1 

S + n + 1 
N 

SP Contents 
SP 

(1) SP - 2 

SUBROUTINE FOR HANDLING INTERRUPT 
( 2 ) S P - 4 

- - - - (3) SP - 2 
(4)SP 

• 4 

<- (INTERRUPT ARRIVES HERE) 
• i i • 

Restart instruction inserted here 
* « . 

Save PC value N in stack using 
restart instruction to jump to S. 

Save HL in stack if desired 
• • • • 

Enable further interrupts if 
desired. 
Restore HL from stack 
Return PC from stack 

CONTENTS 
(1) 

5 M Q rw N 
X 

Saved H&L 

TOS 
Saved PC 

LOW MEMORY 
(2) 

L 
H 

w x 

TOS 

Saved PC 
X 

TOS 

Old top 
of stack 
(TOS) 

(4) 

X 

NOTE: The user can initialize the stack point SP register with a LXI SP instruction to use any 
section of read-write memory as a stack. The SP is decremented when data is pushed onto the 
stack, and incremented when data is popped (that is the stack grows "downward"). 



APPENDIX II 

fPwrtnirt operation) 

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

LOOP 

LXI 
LX! 
MVI 
XRA 
LDAX 
ADC 
DAA 
STAX 
I NX 
INX 
DCR 
JNZ 

Operand Explanation 
D, ALPHA 
H,BETA 
C, 8 

D 
M 

D 
H 
D 
C 
LOOP 

Load O and E immediate 
Load H and L immediate 
Load C with "8" 
Exclusive or A with A 
Load A with (DE) 
Add M to A (HL) 
Decimal Adjust 
Store A to (DE) 
Increment HL 
Increment OE 
Decrement C 
If not zero go to loop 

Calculation time (16 digits) — 230 /isec 

3 
3 

1 
1 
1 
1 
1 
1 
1 
1 
3 

Comment 
Sat address to DE 
Sal address to HL 

d e a r Carry 
Load Augend to Acc 
Add Addend to Augend 

Replace Result 
Renew address HL 
Renew address DE 
Check end of calculation 

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

Mnemonic Operand Explanation Bytes Comment 
• • • . 

LXI D, ALPHA Load D and E Immediate 
t t 

3 Set address to DE 
LXI H, BETA Load H and L immediate 3 Set address to HL 
MVI C, 8 Load C with "8" 2 

* 

STC 
* 

• Set Carry 1 
LOOP: MVI A.99H Load A with 99 HEX 

* 
2 99,6 + 1 = 9 A, t 

ACI 0 Add with carry 2 
99,6 + 1 = 9 A, t 

SUB M Subtracted from A 1 • 

XCHG Exchange DE and HL 1 Actual ly 
ADD M Add M to A 1 

t 

• • 

DAA 
• 

Decimal Adjust 1 3 - 2 = 1 0 - 2 + 3 = 
MOV M, A Load A to M 1 % 

XCHG Exchange DE and HL 1 No borrow occurs here 
INX D Increment DE 1 
INX H Increment HL 1 
DCR C Decrement C 1 
JNZ LOOP • * 3 

Calculation time (16 digits) — 330 /tsec 

16 



Multiplier, Q and E Is A -

( 
S 

LXI 
MVt 

: DAD 
RAL 
JNC 
DAD 
ACI 
DCR 
JNZ 

H, 0 
B, 8 
H 

DEC 
D 
0 
B 

Initialize Partial 
8 -* B to control 

T k 

t 
• < 

• . « \ 

IIUUUO bit to carry 

- t 
l/B6IWfl8fu o 
Test to see if B 

counter 
iterate a times 4 

V * 

Bytes 
3 
2 
1 
1 
3 
1 
1 

t 

3 

Calculation time for 8 x 16 multiply ~ 230 psec 

% 

MOV 
MVI 
LDA 
MOV 
LDAX 
LDAX 
LHLD 
MOV 
POP 
IN 

Operand 
A, B 
A, 2 3 
4 0 9 8 
A, 
B 
D 
4088 
A, M 
A 
10 

• • • 

i 

Load A with Registers 
Load A with Data Immediate "23" 
Load A with contents of memory LQC 4 0 9 8 
Load A using H and L as address 
Load A using B and C as address 
Load A using D and E as address 
Load A indirect using IjOC 4 0 8 8 

Load A with data from stack 
Load A with data from Device 

Bytes 
1 
2 
3 
1 
1 
1 
4 

1 
2 

t » 

17 



APPENDIX ffl 
K 

H C A O V 

W A I T 

/ 

i . 

FTEAOY 

W A I T 

A I M 

R E A D Y 

W A I T 

• » 

DATA SHOULD 
BE STABLE 

/ 



6 

> 4 

I t 

• • 

' ' • . 1 

i • 

•> I 

4 

4 

b. 
. • <• 

UNKNOWN 

STATUS 
WFOFTMATTON 

• « > * 

R E A D Y 

19 



nOlWW Hkm 

* 

M* M* 
* j 'h 1 -h 1 Xi 1 % Ti 1 * 1 * n f 

m 1 

* 
* 

PC3 UNKNOWN PC*2 PC-1 
Wh 

BYTE 
ONE 

FLOATING BYTE BYTE THREE 

M Q M t 

STATUS T10N 

(L Input Instruction 



a 4 H P B T tMSTfHJCTlOfi 

WAIT 

STATUS 
TTON 

, 
^ * 

• • 

t t 
t 

4 

MEMR 

ft 

I 
• • 

ft 

« 

MEMR WO OUT 

ft HOLD OPE RATI ON (READ MODE) 

#i 

* 

o» 
HOLD 

HOLO 

READY 

HOLD F/F 
INTERNAL 

HLOA 
WHOLD SIGNAL CAN BE SYNCHRONIZED 

« Y THE RISING EDGE OF 01 OR o j . 
ATTACHED ELECTRICAL CHARACTERISTICS 

*T4 AND % OPERATION CAN BE 
DONE INTERNALLY. 



I V . 

I » 

H O L O F / F 
M T C R N A L 

HOLO Operation (DAD) 

* 

H O L D 
R E O U E S T 

H O L D 

H E A D Y 

H O L D O F F 

**DAD" INSTRUCTION 
< 1 l R£ADY SIGNAL WILL NOT BE REQUIRED ( 2 )ONLY ONE SYNC SIGNAL <3>HLOASK2NAL APPEARS AT ONE CLOCK 

PERIOD FOLLOWING T3 TIME 
1 • • 1 1 



4 

\ 

M T F / F 
(1NTERNAU 

• • • 

mUMT STORE 
| C t | ) INTERNAL 

$ ^ 

STATUS 
MFOMIATION 

» 

% 

V 

* 
* • * . * 

«* 

Pw 

SVMC 

091N 

HOLD 

MOTOF/F 
(INTERNAL) 

HLOA 

M T t 

i 
INT 

»NTF/F 
(INTERNAL) 

STATUS 
INFORMATION 

FLOATING 



L MALT Instruction 

«• 

$ 

• 
• r 

STATUS 
INFORMATION 

J.-RESET 

INTERNAL 
RESET 

STATUS 
INFORMATION 

MEMR 
Mi 
WO 

LFLWHCN RESET SIGNAL IS ACTIVE, ALL OF CONTROL OUTPUT SIGNALS WILL BE RESET IMMEDIATELY OR SOME 
CLOCK PERIODS LATER. THE RESET SIGNAL MUST BE ACTIVE FOR A MINIMUM OF THREE CLOCK CYCLES. IN 
THE ABOVE DIAGRAM N AND I MAY BE ANY INTEGER. 

I I _ L 1 ; I ; I 



BASIC 
APPENDIX IV 

DIAGRAM 
* i \m ; ; v - -r 

i 4 

V A * 

f̂t «% 

t 

• 

•WIUT momnifusutcH 
STATUS 
LATCH r DATA BUS 

OUT 

/ • • 
i , • 

* I H * ' 

• * i * • V. ' . ' t t ' *' 

T _ * » • * 

^ . 
« \ • » • 1 

* v / w: . * * < r 
« 

i * • . » V* 
4 ¥ 

4 

* 

• N* • » i 

MEMORY 
DATA IN 

PROCESSOR 
STATUS 

M T E i m U f T 
— W U L I I O N 

POUT 

• * 4 

Typical 8080 System Block Diagram 
¥ 



APPENDIX V • 9 
' * 

* / 

NOTE This electrical and timing specification is only preliminary.. 
wilf not occur during the engineering 

mil be released in late May, J974. 

No « t 

be given at this time that 
The final specifica* 

,+ 

Absolute Maximum Ratings* 
Under Bias 0 * C t o 7 l f C 

Temperature —65rCto+150°C 
AH Input or Output Voltages with respect to the most negative 

voltage, VB B +25V to -0 .3V 
Voltages Vqd and Vs$ 

with respect to \ ^ s +20V to - & 3 V 
Dissipation tOW 

•COMMENT: StmwafaoMethose listed under "Absolute 
Maximum Ratings" may r»»iii permanen t damage to the device. 
This is a stress rating only and functional operation of the de-
vice at these or any other conditions above those indicated in 
the operational sections of this specification is not implied. Ex-
posure to absolute maximum rating conditions for extended 
periods may affect device nN^ittty. 

D.C. Characteristics 
T A » 0°C to +7CfC, VDO = +12V ± 5%, V c c = +5V ± 5%, VBB = - 5 V ± 5%, VSS= OV. unless otherwise noted. 

Symbol Parameter Min. I Typ, Ma*. I Unit 

V,LC Clock Input Low Voltage Vss-1.0 
4 % 

0.6 V 

V|MC Clock Input High Voltage 
* • 

10.4 • • * 

• • ' . ' V 

V|L Input Low Voltage Vss as V 4 
V|H Input High Voltage 3.3 \ • ' VCC V 

Vol Output Low Voltage • • » 0.45 V 
VOH Output High Voltage 2.4 V 

' d o i Power Supply Current ( V q d ) during H O L D 
s 

60 mA 

>002 Power Supply Current (Vqd > during HOLD 
• 

• 67 | mA 

•cci Power Supply Current (Vcc) during HOLD # • • • 75 mA 

'CC2 Power Supply Current (Vcc ) during HOLD t 73 mA 

Ibb | Power Supply Current 1 mA 

Test Conditions 

4 « 

l o t * 1.7mA 
On Data Bus 

4 

lot ." 0.75mA 
On All Others 

I OH® 100/xA 

Continuous 
Operation 
T A= 25°C 
T c y = 480ns 

^ d 

Timing Diagram 

. 9 

28 



•t 

i 

T * « t f C t o 7(fC# VDO =+12V ± 5%, Vec* +5V 

t**r 

*OA 

t o o 
toe 

Hft 

Mi*. 
Dock Period 
Clock Rise and Fail Times 
Pulse Width of 0 

• « 

Pulse Width of 0 2 
4 

Clock Delay between 0<j and 02 
Clock Delay between 4*2 and 0^ 
Address Output Delay from 02 
Data Output Delay from 02 
Control Signal Output Delay from 0 j 
or 0 2 (SYNC, WE, WAIT and HLOA) 
DBIN Output Delay from 0 2 

Clock Delay 0 t to 0 2 

Data Setup Time to 0 t during 
Data Hold Time from 02during 
Ready Reset Time during 0 2 

Ready Setup Time during 0 2 

Hold Reset Time during 0 2 

Hold Setup Time during 02 
Address Delay to Enter Hold State 
Data Delay to Enter Hold State 

130 

120 

LA • Test Conditions 
• 2 * ! 

J 
, MS 

i > 

. 

50 ns 
* 

, / 
4 

1 t ns 
! ^ 4 ns 

200 

120 

«s 

% . 

I T Land 
CL=50pF 

Capacitance T A = 25°C; Unmeasured Pins Grounded 

n * 
Limit (pF) 

SymftK>l Test Typ. Max. 
4 

c * i Clock 1 Capacitance 10 20 

C*2 Clock 2 Capacitance 
4 

10 20 
« 

9 

C|N Input Capacitance . 4 8 
* 

• / 

• * • . • 

• • • 
t 

* 

COUT Output Capacitance (Address In High Impedance State) 5 10 

27 



APPENDIX VI 
MEMORY AND 

1024 BIT FULLY DECODED STATIC MOS 
RANDOM 

256 x 4 Organization to Meet Needs 
for Small System Memories 

f 

» Access Time 850ns Max. 
Single +5V Supply Voltage 
Directly TTL Compati ble — All Inputs 
and Output 
Static MOS — No Clocks or 
Refreshing Required 

* 4 • • • • » • 

Simple Memory Expansion 
Input 

AH Inputs Have 
Protection Against Static Charge 

* Low Cost 22 Pin Plastic 

» Low Power mW 
OR-Tie 

The Intel 8101 is a 256 word by 4 bit static random access memory element using normally off N-channel 
MOS devices integrated on a monolithic array. It uses fully DC stable circuitry and therefore requires 
no clocks or refreshing to operate. The data is read out nondestructiveiy and has the same polarity as the 

4 s i 

input data. « 
The 8T01 is designed for memory applications where high performance, low cost, large bit storage, and sim-
ple interfacing aTre important design objectives. -
It is directly TTL compatible in ail respects: inputs, outputs, and a single+5V supply. A separate chip en-
able (££) lead allows easy selection of an individual package when outputsareOR-tied. 

• ' 4 

The Intel 8101 is fabricated with N-channel silicon gate technology. This technology allows the design and 
production of high performance, easy-to-use MOS circuits and provides a higher functional density on a mon-
olithic chip than either conventional MOS technology or P-channel silicon gate technology. 

\ 

Intel'ssilicon gate technology also provides excellent protection against contamination. This permits the use 
of low cost silicone packaging. 

PIN CONFIGURATION LOGIC SYMBOL 

PIN NAMES 
| Dh-OI« OAT A INPUTS !« CHIP ENABLE 
1 A * Ay ADDRESS INPUTS || DO 1-OO4 DATA OUTPUTS 
M M * READ/WRITE INPUT !l Vcc POWER (+SV) 

BLOCK DIAGRAM 



1024 BIT FULLY MOSRANDOM 
DATA I/O 

Organization 256 Words by 4 Bits 
• • 

Common Data input and Output 
Single 4~5V Supply Voltage 
Directly TTL Compatible — Ail inputs 
and Output 

On Chip Address 

All Inputs Have 
Charge 

* Low Cost Packaging —18 Pin Plastic 
Static MOS No Clocks or 
Refreshing Required 
Access Time 850ns Max. 
Simple Memory Expansion 
ESnable Input 

Typically 150 mW 
OR-Tie 

The Intel 8111 is a 256 word by 4 bit static random access memory element using normally off N-channel 
MOS devices integrated on a monolithic array. It uses fully DC stable (static! circuitry and therefore requires 
no docks or refreshing to operate. The data is read out nondestructive^ and has the same polarity as the 
input data. Common input/output pins are provided. 
The8111 is designed for microcomputer memory applications in small systems where high performance, low 
oast, large bit storage, and simple interfacing are important design objectives. 

. A separate chip en-
-tied. 

It is directly TTL compatible in all respects: inputs, outputs, and a 
able (CE) lead allows easy selection of an individual package when 

• 

The Intel 8111 is fabricated with N-channel silicon gate technology. This technology allows the design and 
production of high performance, easy-to-use MOS circuits and provides a higher functional density on a mon-
olithic chip than either conventional MOS technology or P-channel silicon^ate technology. 

* 

Intel's silicon gate technology also provides excellent protection against contamination. This permits the use 
of low cost silicone packaging. 

N CONFIGURATION 

R/W 

Z | L / 0 « 

• , / 0 ' 

Z3 ' / ° I 

l/Ot 

PIN NAMES 

Ao-A i ADDRESS INPUTS 
OO OUTPUT DISABLE 
R/W READ/WRITE INPUT 
CE, CHIP ENABLE 1 
CE2 CHIP ENABLE 2 
L/OV I/O4 INPUT/OUTPUT 

ENABLE 

OUTPUT: 00 • CEt • CE? WRITE: W«CEi • £E2 

BLOCK DIAGRAM 

Q • PIN NUMBERS 
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1024 BIT FULLY 
RANDOM 

• 9 J '* • * ^ 

# A 

< » 

Single + 5 Volts Supply Voltage 

Output 
Static MOS 

Ail Inputs 

No Clocks or 
^ 

1 ' 

. i 

Low Power—Typically 150 mW 
t 

850ns Max. 
Three-State Output — OR-Tie 
Capability 

rave 
Static Charge 

16 Pin Plastic 
* • 

The Intel 8102 is a 1024 word by one bit static 
MOS devices integrated on a monol rthic array, 
no clocks or refreshing to operate. The data 
input data. 

uses' 
react 

stable 
normally off N-chanhel 

and therefore requires 
the same polarity as the 

The 8102 is designed for microcomputer memory 
storage, and simple interfacing are important 
It is directly TTL compatible in-all respects 

, low cost, large bit 

output, and A separate chip 
enable (CE) lead allows easy selection of an individual package when outputs are OR-tied. 
The Intel 8102 is fabricated with N-channel silicon gate technology; allows the design and 
production of high performance, easy-to-use MOS circuits and providesahigher functional density on a mon-
olithic chip than either conventional MOS technology or P-channel 

* s 

Intel's silicon gate technology also provides excellent protection against contamination. This permits the use 
of low cost silicone packaging. 

PtN CONFIGURATION 

DATA OUT 

DATA IN 

GND 

PIN NAMES 

LOGIC SYMBOL 

DATA 

BLOCK DIAGRAM 

| DIM DATA INPUT 
4 

CE CHIP ENABLE 

ADDRESS INPUTS DOUT DATA OUTPUT 
| ft/W READ/WRITE INPUT • S Vcc POWER (+5V) Q'WIWUMKM 
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^ * • 
• 1 • 

FULLY DECODED RANDOM 
4 0 9 6 BIT DYNAMIC 

• Low Cost Per Bit 
• Low Standby Power — Typical 

7 /iW/Bit 
• Easy System Interface 

Only One High Voltage Input Signal 
Chip Enable 
All Other Inputs are TTL Compatible 

Address Registers Incorporated on 
the Chip 

Chip 
Select Input Lead 
Fully Decoded — On Chip Address 
Decode 
Output Is Three State arid Compatible 
with Low Power TTL Gates 
Ceramic 22-Pin DIP 

The8107A is a 4096 word by 1 bit dynamic RAM. It was designed for microcomputer memory applications 
where very low cost and large bit storage are important design objectives. The 8107A uses dynamic circuitry 
which reduces the operating and standby power dissipation. . 
Reading information from the memory is non-destructive. Refreshing is accomplished by performing one 
read cycle on each of the 64 row addresses. Each row address must be refreshed every one millisecond. The 
memory is refreshed whether Chip Select is a logic one or a logic zero. 
The 8107A is fabricated with N-channel silicon gate technology. 

* • * 

manufacture of devices using minimum size transistors that have the same 
larger transistors. 

allows the design and 
as devices using much 

PIN 
CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM 

*• 

A F 
A | 

A* 

ROW DECODE 
and BUFFER 
REGISTER 

CE 
TIMING 

CONTROL 
GENERATOR 

I/O 

MEMORY 
ARRAY 

64x64 

COLUMN 
AMPLIFIERS 

64 

COLUMN DECODE 
and 

BUFFER REGISTER 

VCC 

MB 

PIN NAMES 

v . . 

DATA INPUT CE CHIP ENABLE 
AFT-AII ADDRESS INPUTS DOUT DATA OUTPUT 

WRITE' ENABLE . YCC POWER <+5V) 
S CHIP SELECT NC NOT CONNECTED 

O M I T A. A, A, A, AW A)j 
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2 0 4 8 BIT 
READ 

* Fully Decoded, 256 x 8 
• Inputs and Outputs TTL Compatible 

s 

» Three-State Output—OR-Tie 
Capability 

' 1 

* • • 

"The Intel 8302 is a fully decoded 256 word by 8 bit metal mask ROM. it is ideal for large volume produc-
tion runs of microcomputer systems initially using the 8702A erasable and electrically programmable ROM. 
The 8302 has the same pinning as the 8702A. 

* 

The 8302 is entirely static — no clocks are required. Inputs and outputs of 
The output is three-state for OR-tie capability. A separate 
The 8302 is packaged in a 24 pin dual-in-line hermetically sealed ceramic package; 

4 ^ 

The 8302 is fabricated with p-channel silicon gate technology. This low threshold allows the design and 

are TTL compatible. 
easy memory expansion. 

production of higher performance MOS circuits and provides a 
chip than conventional MOS technologies. 

functional density on a monolithic 

n t i CONFIGURATION 

DATA OUT 1 

DATA OUT 2 

DATA OUT 3 

DATA OUT 4 

DATA OUT 5 

OATA OUT 6 

DATA OUT 7 

OATA OUT 8 

DIAGRAM 

M M t f T 1 DATA OUT 9 

A*A| A? 

PtN NAMES * 

A<r A7 ADDRESS INPUTS 
Q CHIP SELECT INPUT 

DOvDOa DATA OUTPUTS 

« * 



8192 BIT STATIC MOS READ ONLY MEMORY 
Organization-1024 Words x 8 Bits 

Fast Access 450 ns Maximum 
Directly Compatible with 8080 CPU 
st Maximum Processor Speed 
Two Chip Select Inputs for Easy 
Memory Expansion 
Directly TTL Compatible — All Inputs 
and Outputs 

OR-Tie 

On Chip Decode 
i » , 

Inputs Protected — All Have 
Protection Against Static Charge 

4 

The Intel 8308 is an 8,192 bit static MOS Read Only Memory organized as 1024 words by 8 bits. This ROM 
is designed for 8080 microcomputer system applications where high performance, large bit storage, and sim-
ple interfacing are important design objectives. The inputs and outputs are fully TTL compatible. 

_ ' • • • * \ 

The8308 read only memory is fabricated with N-channel silicon gate technology. This technology provides 
the designer with high performance, easy-to-use MOS circuits. 

PIN CONFIGURATION 

VFEFOV) 

Vcc <+5V) 

BLOCK DIAGRAM 
FMOFTOIM DATA OUT 8 

M>0 (+12V) 

•192 BIT 
ROM MATRIX 

(1024X8) 

A • \ 

> • / 

PIN NAMES 

AO-A® ADDRESS INPUTS 
Or DATA OUTPUTS 
CS,. CS2 CHIP SELECT INPUTS 



16,384 BIT MOS READ ONLY MEMORY 
2048 Words x 8 Bits 

Single 4- 5 Volts Power Supply Voltage 

and Outputs 
4 > 

Low Power Dissipation of 10.7 ju.W/Bit 
Maximum 
Three Programmable Chip Select 
inputs for Easy Memory Expansion 

OR-Tie 
• 

• Fully Decoded — On Chip Address 
Decode 

• ' ' A . 

Inputs Protected — All Inputs Have 
Protection Against Static Charge 

The Intel 8316 is a 16,384 bit static MOS read only memory organized as 2048 words by 8 bits. This ROM 
is designed for microcomputer memory applications where high performance, large bit storage, and simple 
interfacing are important design objectives. 

^ • • • • • 

The inputs and outputs are fully TTL compatible. This device operates with a single +5V power supply. The 
chip select inputs are programmable. Any combination of active high or low level chip select inputs 

can be defined and the desired chip select code is fixed during the masking process. These three program-
mable chip select inputs, as well as QR-tie compatibility on the outputs, facilitate easy memory expansion. 

• * 

The 8316 read only memory is fabricated with N-channel silicon gate technology. This technology provides 
the designer with high performance, easy-to-use MOS circuits. Only a single +5V power supply is needed 
and all devices are directly TTL compatible. * 

* • 

BLOCK DIAGRAM 
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• * 

2 0 4 8 BIT AND 
READ MEMORY 

/ • 

0 

» R a t Programming—2 Minutes for 
2048 Bits 

^ 4 

Fully Decoded, 256 x 8 Organization 
Static MOS —No Clocks Required 

OR-Tie 

Simple Memory Expansion Chip 
* i 

The 8702A is a 256 word by 8 bit electrically programmable ROM ideally suited for microcomputer system 
development where fast turn-around and pattern experimentation are important. The 8702A undergoes 
complete programming and functional testing on each bit position prior to shipment, thus insuring 100% 
programmability. 
The8702A is packaged in a 24 pin dual-in line package with a transparent quartz lid. The transparent quartz 
Kd allows the user to expose the chip to ultraviolet light to erase the bit pattern. A new pattern can then be 
written into the device. This procedure can be repeated as many times as required. 
The circuitry of the 8702A is entirely static; no clocks are. required. 

for large volume 
systems ii 
The 8702 
productic 
chip than 

threshold technology allows the design and 
density on a monolithic 

— 

PIN CONFIGURATION 

DATA OUT 1 

•DATA OUT 2 

•OATA OUT 3 

•OATA OUT 4 

•OATA OUT 5 

•OATA OUT 6 

•OATA OUT 7 

•OATA OUTS 

BLOCK DIAGRAM 
OftXAOUT1 OATA OUT 8 

PROGRAM 

PROGRAM A* At A? 
> 

•THIS PIN IS THE DATA INPUT LfrAD DURING PROGRAMMING. 

PIN NAMES 

A0-A7 ADDRESS INPUTS | 
5 CHIP SELECT INPUT 
D 0 v D 0 2 DATA OUTPUTS 
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y i i ^ u rtiun 

4 0 9 6 BIT READ 

• FuMf a m e n d e d — O n Chip A d d r m 
System Program Storage < I . 

Decode andBuffer 

The 8604 is a 512 x 8 electrically programmable ROM ideally suited for high performance microcomputer 
systems where fast turnaround is important for system program development and for small volumes of iden-
tical programs in production systems. 

m 

PIN CONFIGURATION 

QND 

D I A G R A M 

DATA OUT • 

PIN NAMES 
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• ' • 

f \ 
V , 

* 

; >*> 4 0 9 6 BIT ERASABLE 
REPROGRAMMABLE READ ONLY MEMORY 

. . -> 
i 

4 » f 

4 
t / 

li 

Fast Programming with 
Voltage Pulse per Bit 
Low Power During Programming 
Fully Decoded, 512x8 Organization 

500 ns 

Compatible 

OR-Tie 

suited for microcompu-Thc 8704 is a high speed 512 word by 8 bit electrically programmable ROM i 
• • • 

ter system development where fast access and low power are required. 
The8704 is packaged in a 24 pin dual-in-line package wittrtransparent quartz lid. The transparent 

user to expose the chip to ultraviolet light to erase new pattern 
into 

PtN CONFIGURATION 

PROGRAM 

BLOCK DIAGRAM 
DATA OUT t DATA OUTS 

moanAM 
4 % 

A«At At 

PIN NAMES 

A o - A c ADDRESS INPUTS | 

O r O . DATA OUTPUTS 
R/W READ/WRITE 
S CHIP SELECT INPUTS 

* t 
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HIGHSPEED DECODER 

I/O Port or Memory Selector .25 mA 
Enable inputs 

Technology 
* • * 

Directly Compatible with TTL Logic 
Circuits 

min. 
Ceramic or 

The 8205 decoder can be used for expansion of systems which utilize input ports, output ports, and mem-
ory components with active low chip select input. When the 8205 is enabled, one of its eight outputs goes 
"tow", thus a single row of a memory system is selected. The 3 chip enable inputs on the 8205 allow easy 
system expansion. For very large systems, 8205 decoders can be cascaded such that each decoder can drive 
eight other decoders for arbitrary memory expansions. 
The Intel 8205 is packaged in a standard 16 pin dual-in-line package; and its performance is specified over 
the temperature range of 0°C to +75°C, ambient. The use of Schottky barrier diode clamped transistors to 
obtain fast switching speeds results in higher performance than equivalent devices made with a gold diffu-
sion Drocess. 

PIN CONFIGURATION 

*0 

i 
*2 
E, 
Ej 

E3 

07 

GRD 

PIN NAMES 

A©- A J AOORESS INPUTS 
r I ) ENABLE INPUTS 

DECODED OUTPUTS 

LOGIC SYMBOL 

-lAt 

-J At o, 

4 * 1 Oi 
4 

1 12 
O, 

06 • 9m 
04 

olii 

o|E2 o< 

463 07 

ADDRESS ENABLE OUTPUTS 
A# A t A j E, *2 *3 0 1 2 3 4 5 6 1 
L L L L L H L H H H H H H H 
H L L L L H H L H H H H H H 
L H •L L L M H H L H H H H H 
H H L L L M H H H L H H H H 
L L H L L H H H H H L H H H 
H ' L H L L H H . H H H H L H M 
L H M L L H M H H H H H L H 
H H H L L H H H H H H H M L 
X X X L L L H H H H H H H H 
X X X H L L H H H H H H H H 
X X X L H 1 H H H H H H H M 
X X X H H I H H H M H M H H 
X X X H L H H H H H H H H H 
X X X L H H H H H H H H H H 
X X X H H H H H H H H M H H 
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Schottky Bipolar 821 

TTL-TO-MOS LEVEL SHIFTER AND 
HIGH VOLTAGE CLOCK DRIVER 

• Four Low Voltage Drivers 
* One High Voltage Driver 
« TTL and DTL 
m Outputs Compatible with 

ftt07A MOS Memories 

• Operates from Standard Bipolar and 
MOB PowerSuppiie# 

* Maximum MOS Device Protection 
Output Clamp Diodes 

I 

The Intel 8210 is a Bipolar-to-MOS level shifter and High voltage driver which accepts TTL and DTL inputs. 
It contains four (4) low voltage drivers and one high voltage driver, each with current driving capabilities 
suitable for driving N-channel MOS memory devices. The 8210 is particularly suitable for driving the 8107 A 
N-channel MOS memory chips. The 8210 operates from the 5 volt and 12 velt power supplies used to bias 
the memory devices. 
The four low voltage drivers feature two common enable inputs per pair of driver? which permits address or 

The high voltage driver swings tht 12 volts required to drive the chip enable (clock) input decoding. The high 
#orthe8107A. 

t • 

The 8210 high voltage driver requires an externally connected PNP transistor. The PNP base is connected 
to pin 1 2 , the collector to pin 1 1 , and the emitter to pin 1 0 or V D Q • The U!*Of • fait switching, high vol-

, high current gain P N P , like the 2 N 5 7 0 7 is recommended. 

X . 
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Ŝ BRR INPUT/OUTPUT 

j 

» Fully Parallel 8-Bit Data Register 
or Buffer 

• Lew Input Load Current—.25 mA 
Max. 

• Three State Outputs 

3.5V Output High Voltage for Direct 
Interface to 8080 CPU 

4 9 

Replaces Buffers, Latches and Multi-
plexers in Systems 

Outputs Sink 15 mA 
Reduces System Package Count 

• Asynchronous Register Clear 
/ ft 

I I 

The8212 is a multi-mode tatch/buffer device designed for use in microcomputer systems. 
i 

• 

The device consists of an 8-bit latch with tri-state output buffers, along with control logic, and a service re-
quest flip-flop. 

AH of the principal peripheral and input/output-functions of a microcomputer system can be implemented 
with this device. 

i « 

$ 

PIN CONFIGURATION BLOCK DIAGRAM 

\ 

O O l 

O O s 

O O s 

0 0 4 

ACK 

GNO 

R E O 

oo» 

007 

00« 

oo5 

CONTROL 
LOGIC 

F • F 

TRISTATE 
BUFFER 

DO, 

DO, 
DO 3 

4 

oo4 
4 

DPS 
DO« 
DO 7 
DO, 

4 y 

PIN NAMES 

DIvDIs DATA IN 
OOv 0 0 | DATA OUT 
DSi* OS 2 DEVICE SELECT 
MO MODE 
ACK 

4 

ACKNOWLEDGE (CLK) 
ST STATUS F-F 

CLEAA (ACTIVE LOW) 

FUNCTIONAL LOGIC DESCRIPTION 
WR 
(Write Enable) 

HT, • OS2 • MO + ACK • 
(Data it latched after WR it removed) 

EN 
(Output EnaMs) 

DSt ' OS2 • MO • MO 

S 
(SR Flip-Flop Set) 

b s , * DS2 (Asynchronous. Set 
overrides Resell 

R 
(SR Flip-Flop Reaat) 

ACK (Synchronous, negative edge 
triggered) 

ST 
(Status Out) 

Ogg * S (Output inhibited during 
Set, when set by DSj and OS* only) 

CR 
(Clear) 

Reaats all latches to "0" and sets 
*»S.R. Flip-Flop to "1" 
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i n t e l Bipolar 8216 

4 BIT PARALLEL BIDIRECTIONAL BUS DRIVER 

Data Bus Buffer Driver for 8080 CPU 
Low Input Load Current — .25 mA 
Maximum 
High Output Drive Capability for 
Driving System Data Bus 

3.5V Output High Voltage for Direct 
Interface to 8080 CPU 
Three State Outputs 

• 

Reduces System Package Count 

The 8216 is a 4-bit bi-directional bus driver/receiver. 

All Inputs are low power TTL compatible. For driving MOS, the O outputs provide VOH ( 3 . 5 V ) , and for 
high capacitance terminated bus structures, the I/O outputs, provide a higher IQL (25 mA) capability. 

PIN CONFIGURATION 

S 

Oo 

l/Oo 
>0 

o , 

l/Ot 

h 

GND 

LOGIC DIAGRAM 

Ol/Oo 

O l / O t 

O I/O 2 

ol/o3 

o cs 
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* 4 

f 

Silicon 

UNIVERSAL COM 

: 

4 • 

^ * 

• ' • 

•
m A j i A jfciiii oiiiiMfci jjj syncnronous ana A sy ncn TO nous 

Operation 
Synchronous; 

5-ft Bit Characters 
Internal or Externa] Character 

Synchronization 
Automatic Sync Insertion/Deletion 

Asynchronous: 
5*8 Bit Characters 
Clock Rale —16, 32 or 64 Times 

Baud Rate 
Break Character Generation 
t , 1%, or 2 Stop Bits 

Bit Detection 

* Baud Rate—-DC to 50 k Baud 
• . 

* Fun Duplex, Double Buffered, 

m 
9 

Parity, Overrun, 
Overflow, and Framing 

» Fully Compatible with 8080 CPU 

• AH Inputs and Outputs Are 
TTL Compatible 

• Single $ Volt Supply 

The 8201 is a universal communication interface device used for data communication in 8080 microproces-
systems. This device is used as an 8080 peripheral device and 4t can be programmed by the 8080 to op-

I t accepts data characters from 
i V using virtually any serial data transmission technique presently in 

the 8080 in parallel format and then converts them into a continuous serial data stream for transmission. 
Simultaneously, it can receive serial data streams and convert them into parallel data characters for the 8080. 
This communication interface will interrupt the 8080 wherever it can accept a new character for transmis-
sion, or whenever it has received a character for the 8080. In addition, i t will also interrupt the 8080 if any 

transmission error occurs (i.e., parity error, framing error, overrun error or underrun error). 
, 9 

Pin Name 

C/D 
READ 
WRITE 

TxC 
TxD 
RxC 
RxD 
RxRDY 
TxRDY 

FE/SYNC 

> 

V 

RTS 
CTS 
TxE 

Pin Function 
Data Bus (8 bits) 
Control or Data is to be Written or 
Read Data Command 
Write Data or Control Command 
Chip Enable 
Clock Pulse (TTL) 
Reset 

• * 

Transmitter Clock 
» • * , » 

Transmitter Data 
Receiver Clock 
Receiver Data 
Receiver Ready (has character for 8080) 
Transmitter Ready (ready for char, from 8080) 
Parity Error 
Overrun Error 
Framing Error (Asyn Mode) 

Sync Detect (Sync Mode) 
Request to Send Data 
Clear to Send Data 
Transmitter Empty 
+5 Volt Supply 
Ground 

4 • 
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APPENDIX VII 
LIBRARY 

PL/M Compiler —A High Level Systems 
Language 

'It's easy to program the MCS-80 Microcomputer 
tnmg PL/M, a new high level language concept 
developed to meet the special needs of micro-
computer systems programming. Programmers can 
now utilize a true high level language to efficiently 
program microcomputers. PL/M is an assembly 
language replacement that can fully command the 
8080 CPU and future processors to produce efficient 
run-time object code. PL/M was designed to pro-
vide additional developmental software support for 
the MCS-80 microcomputer system, permitting the 
programmer to concentrate more on his problem 
and less on the actual task of programming than is 
possible with assembly language. 
Programming time and costs are drastically re-
duced, and training, documentation and program 
maintenance are simplified. User application pro-
grams and standard systems programs may be 
ransferred to future computer systems that sup-

port PL/M with little or no reprogramming. These 
are advantages of high-level language programming 
that have been proven in the large computer field 
and are now available to the microcomputer user. 
PL/M is derived from IBM's PL/I, a very extensive 
and sophisticated language which promises to be-* 
come the most widely known and used language in 
the near future. PL/M is a subset of PL/1 with 
emphasis on those features that accurately reflect 
the nature of systems programming requirements. 
PL/M IS AN EFFICIENT LANGUAGE 
Tests on sample programs indicate that a PL/M pro-

% • 

gram can be written in less than 10% of the time it 
takes to write the same program in assembly Ian-

« • 

guage with little efficiency loss. The main reason 
for this savings in time is the fact that PL/M allows 
the programmer to define his problem in terms 
natural to him, not in the computer's terms. Con-
sider the following sample program which selects 
the largest of two numbers. In PL/M, the program-
mer might write: If A > B, then C = A; else C 
Meaning: 

B; 

"If variable A is greater than Variable B, then as-
sign A to Variable C; otherwise, assign B to C " 

* 
$ 

A corresponding program in assembly language is 
twelve separate machine instructions, and conveys 
little of original intent of the program. 
Because of the and conciseness with which 
programs can be written and the error free transla-
tion into machine language achieved by the com-
piler, the time to program a given system is reduced 

over assembly language. 
Debug and checkout time of a PL/M program is also 
much less than that of an assembly language pro-
gram, partly because of the inherent clarity of PL/M, 
but also because writing a program in PL/M encour-
ages good programming techniques. Furthermore, 

of the PL/M language enables the the 
PL/M compiler to detect error conditions that would 
slip by an assembler. The PL/M compiler is written 
in Standard FORTRAN IV and will execute on most 
large machineswith little alteration. 
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MCS-80 Cross Assembler Software 
1 , 1 I, P8CX0O6 

• 9 * 

The MCS-80 cross assembler translates a symbolic 
^presentation of the instructions and data into a 

,orm which can be loaded and executed by the 
MCS-80. By cross assembler, we mean an assembler 
executing on a machine other than the MCS-80 
which generates code for the MCS-80. Initial de-
velopment time can be significantly reduced by 
taking advantage of a large scale computer's pro-
cessing, editing and high speed peripheral capa-
bility. Programs are written in the assembly language 
using mnemonic symbols both for 8080 instruction 
and for special assembler operations. Symbolic ad-
resses can be used in the source program; how-
ever, the assembled program will use absolute ad-
dress. 
The Assembler, designed to operate interactively 
from a terminal, is written in standard FORTRAN IV 
and can be modified to run on most large scale 
machines. 

MCS-80 Simulator Software Package 
The MCS-80 Simulator is a computer program writ-

ten in FORTRAN IV language and called INTERP/80 
TMs program provides a software simulation of the 
trite* 8080 CPU, along with execution monitoring 

• • » 

commands to aid program development for the 
MCS-80. 

INTERP/80 accepts machine code produced by the 
8080 Assembler, along with execution commands 
from a time sharing terminal, card reader, or disk 
file. The execution commands allow manipulation 
of the simulated MCS-80 memory and the 8080 CPU 
registers. In addition,operand and instruction break-
points may be set to stop execution at crucial points 
in the program. Tracing features are aiso available 
which allow the CPU operation to be monitored. 
INTERP/80 also accepts symbol tables from either 
the PL/M compiler or MCS-80 cross assembler to 
allow debugging, tracing and braking, and display-
ing of program using symbolic names. 

4 

• * * * 
• 

4 • 

The PL/M compiler, MCS-80 assembler and MCS-80 
simulator software packages may be procured from 
Intel on magnetic tape, or alternatively, from nation-
wide Computer time sharing services. Contact Intel 
for details. 

, 4 
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APPENDIX VIII 
MCS-80 DEVELOPMENT SYSTEMS 

tnteHec 8 With 8080 CPU 

FEATURES 
• Ideal for developing MCS-80 systems. 

4 

• The Intellec 8 microcomputer system hasfOK bytes 
of memory (expandable to 16K, I/O, TTY Interface, 
standard software, control panel, power supplies, 
and a compact finished cabinet (less than 0.8 ft.3). 

• The heart of the Intellec 8 is Intel's eight-bit "com-
puter-on-a-chip," the 8080. This is an 8-bit paral-
lel CPU with a repertoire of 78 instructions, seven 
working registers, stack architecture, interrupt 
capability, and it directly addresses 64K bytes of 
memory. 
Direct access to memory via control console. 
Standard software provided with the Intellec 8 in-
cludes a system monitor (loader, hex memory 
dump, instruction editor), a resident assembler, 
and a text editor. 
With this system, all program development may 
be done in RAM memory. 
A complete PROM programmer is provided. After 
he program is firm, it may be committed to non-

volatile storage in Intel's 1702A programmable 
* 

and erasable Read-Only-Memory. 
• t 

Complete system control and hardware debug-
ging aids are provided via the control panel. 
Crystal clocks are used for system stability. 
System is expandable to 16 microcomputer mod-
ules in a single chassis. 

< • • 

SPECIFICATIONS 
Word Size: 

Memory Size: 

instruction Set: 
^ \ 

• ' i 

Data: 8 bits 
Instruction: 8,16, or 24 bits 
8K RAM, 2K ROM bytes 
expandable to 16K bytes 
78, including: conditional 
branching, decimal binary 
arithmetic, logical, register-
to-register and memory 
reference operations 

Machine Cycle Time: 2/*s - 3#ts 
System Clock: 
I/O Channels: 

Crystal controlled 
4 expandable to 
8 input ports 
4 expandable to 
24 output ports _ 
Single level 

TTL 
Compatible 

Interrupt: 
Direct Memory Access: Standard via the control 

panel 
Operating Temperature: 0°C to 55°C 
Power Supplies +5V ± 5% 9V ±5 °/< 

' 1 

Physical Size: 

Weight: 
Standard Software: 

> A 

• < 

« • ' + 

Support Software 

12 amps* 1.8 amps* 
'Larger power supplies may be 
. required for expanded systems 
intellec 8:7"x17ye "x12'/4 " 
(table top only) 
301b. 
System Monitor 
Resident Assembler 
Text Editor 
P L / M Compiler "1 written 
Cross Assembler - J T o r t r a n 
Simulator J iv 
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HCfELLBC 8 (imnrS-64). Standard System includes 
the following modules: 
• Central Processor Module with 8080 CPU 
• Input/Output Module 

s 

« PHOM Memory Module 
Two RAM Memory Modules 

• PROM Programmer Module 
• Chassis with Mother Board 
• Power Supplies 
• Control and Display Panel 
• Finished Cabinet 
• Standard Software 

System Monitor 
Resident Assembler 
Text Editor 

OPTIONAL MODULES available for the Intellec 8: 
» • 

• 

• Additional I/O or Output Modules 
• Additional RAM Memory Modules 
• Universal Prototype Module 
• Module Extender 

Drawer Slides and Extenders for Rack Mounting 

Software 

STANDARD. AH peripheral interface to Intellec 8 
standard software is via TTY, model ASR33. The 

* 

tandard software includes a System Monitor, Resi-
dent'Assembler and Text Editor. 
A. Monitor 
1. Contained in eight 1702A PROMs located on the 

PROM memory module. 
2. Program assigned to upper 2K bytes of memory. 
3. Remaining 14K of memory may then be used for 

either program or data storage. 
4. Intellec 8 modular computer systems have a con-

trol program called a Resident Monitor in PROM 
* 

so that no "bootstrap" operation need ever be 
performed. The monitor functions are as follows: 
a. Load RAM memory from paper tape, either in 

BNPF format or hexadecimal format. 
b. Display the contents of RAM memory on a 

printer. 
c. Modify Individual bytes of RAM memory, move 

blocks of RAM memory, fill blocks of RAM 
v • 

memory with constant data. 
d. Write contents of RAM memory to paper tape 

in either BNPF or hexadecimal format. 
B. Resident Assembler 

* 

t . Translates the mnemonic code to binary machine 
• • 

code. 
2. Loaded Into system RAM memory via paper tape. 
3. 8K of memory storage is required for both the 

resident assembler and the symbol table. 
4. three pass assembler generates program 

tape 

1. Loaded to system via paper tape. 
program during program devel-

. - < . 

AS 
andSimulator 
available with 

cross assembler, and simulator 

V * 

FORTRAN 
scale computer 

from in 
contact 

* > • ' ' • 

PL/M COMPILER. PL/M is a high level procedure-
oriented systems language for programming the 
Intel MCS-80 microcomputer. The language con-
tains the features of a high-level language, without 

4 

sacrificing the efficiencies of assembly language. 
• » * 

A significant advantage of this language is that 
PL/M programs can be compiled for either the Intel 
80Q8or8080. 

* 

' » * 

ASSEMBLER. The MCS-80 Assembler generates 
Object codes from symbolic assembly language in-
structions. 

s 

It is designed to operate on a large scale computer 
with input by paper tape, directly from a terminal 

, or 
4% 

SIMULATOR. The MCS-80 Simulator, called IN-
TERP/8, provides a software simulation of the Intel 
8080 CPU, along with execution monitoring com-
mands to aid program development for the MCS-80. 

t i 

Microcomputer Module Description 
. All modules are 

8" wide, 6.18" high and use standard 100-pin con-

imm8-83 Central Processor Module 
, * 

•• Intel's 8080 eight-bit parallel single chip 
CPU—n-channel silicon gate MOS. 
Accumulator and six 8-bit working reg-
isters. 
Unlimited subroutine nesting. 
Interface to 64K 8-bit bytes of PROM, 
ROM, or RAM via the PROM Memory 
Module and RAM Memory Module. 
Interface for expansion to 256.8-bit input 
ports and 256 8-bit output ports, via the 
I/O and Output Modules. 

Interrupt capability. 
Two phase crystal clock. 
All module interfaces are TTL compat-

9 * < 
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