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DESCRIPTION

The 7501 is a low-cost microcomputer system capable of solving a broa
and peripheral-control problems at minimum cost to the user.

An7-bit Bi-Directional /O Portis located on-chip with the Output
the Data-Direction Register at Address 0 0 0 0. The 1/O Portis bit-

The Thres-State sixteen-bit Address Bus allows Direct
processor systems sharing 2 common memary. . .
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FEATURES OF THE 7501 ... \\\ ‘\> PIN CONFIGURATION
ONON
VS i go(INf @ |RES,

« 7.Bit Bi-Directional VO Pork .~ .2 RDY 2 39 | A

Single +5 volt suppbs_". 7D W | 3 18 | OB

N channel, silicorf gate, deplett 0ad technology See | o« 37 | o8,
. Eight bit paraifel pfocessiaq " Voo | s 1 | o8,
« 56 Instruction® - -\M} A s s | 08,
. Decima}-dnd bioary afithmsy A 7 u | oce.
* Thirteen daressing mades A, 8 11 | oa
e Truei ing capabhly’ A, 9 12 | OB
« Programmable stack pointer A, 10 7501 3t | os.
e Variable lpg™ stack PYR Y w0 |e
o Interrupt cah;hity A 12 3| e
« 8 Bit Bi-Directional Data Bus A 13 28 | P,
« Addressable memory range of up to 65K byles A, 14 7 | e
« Direct memory access capability A 15 28 | P
o Bus compatible with M6800 A 16 25 P6
« Pipeline architecture A 17 P
e 1 MHz and 2MHz operation A, |18 3 TE IN
o Use with any type or speed memory Av | 19 22 A

Vss 20 21 | A
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MAXIMUM RATINGS

7501 CHARACTERISTICS

RATING SYMBOL VALUE UNIT
SUPPLY VOLTAGE vee -0310 +70 vde
INPUT YOLTAGE vin -0310 +7.0 vde
OPERATING TEMPERATURE Ta Oto +70 c
STORAGE TEMPERATURE Tsta ~5510 +150 c

This Gevice contains Irput protaction agalnet
damage dus (o high static voitages or
stectric laica; however, precautions shoukd
De taken to avoid application of voitages
higher than the maximum ratiag.

ELECTRICAL CHARACTERISTICS (Ve = S0V = 5%, Vss = 0,TA = 0° 1o + 70°C)

CHARACTERISTIC SYMBOL MIN, TYP. MAX UNIT
Input High Voitage
¢O(in) ViH Vss + 2.4 - Vece
Input High Yoitage

AES, P, PR Cata Vs 42 2 - - vee

Input Low Voltage
¢O(in) viL Vss - 03 - vas + 0. 5 vae

AES, P, 1AQ, Data - - Vis + 08 Vec
Input Leakage Cumrent

Via = 0 to .25V, Yee = 5.23Y)

Logie iin - - 25 »A

2y in) - - 10.0 -
Thewe Slats (Otf State} Input Cument
(Vin = 0.4 10 2.4V, Yee = 5.23Y)

Oata tines ITsi -— — 10 wA

Jutput High Yoitage
UOH = -100pAde, Voo = 4.75V)

Dats, AO-A1S, PAW, P,P, YOM Vs + 24 -_ -— Vde

Out Low Voitage
(IOL = 1.86mMAge, Veo = 4.75V)

Oata, AOA1S, P, PP, voL - - vss + 0.5 Véc
Power Suppty Current 1cC — 125 mA
Capacitance C pF

Vin = O0.Tp = 25°C.f = IMHD)

Logic, P,-P, Cin - - 10

Cata -_ —_ 15

AQ-A1S, PAW Cout - - 12

2. Co, - 0 %0

2, Ca, - 5 o




SIGNAL DESCRIPTION

Clocks (B) , .
The 7501requiresa single low voltage input clock.

Addrass Bus (A-A,,)
These outputs are TTL compatible, capable of driving one standard TTL load and 130 pf.

Data Bus (D,-Dy) )
Eight pins are used for the data bus. This Is a Bi-Directlonal bus, transferring data to and from the device anc

peripherals. The outputs are tri-state buffers capable of driving one standard TTL load and
130 pf.

Resat
This input Is used to reset or start the microprocessor from a power down condition. During the time that this line

is held low, writing to or from the microprocessor is inhibited. When a positive edge Is detected on the input, the
microprocessor will immediately begin the reset sequence.

After a system Initialization time of six clock cycles, the mask interrupt flag will be set and the microprocessc:

load the program counter from the memory vector locations FFFC and FFFD. This is the start location for prc-

Jram control.

After Vcc reaches 4.75 volts in a power up routine, reset must be held low for at least two clock cycles. At this
time the R/W signal will become valid.

When the reset signal goes high following these two clock cycles, the microprocessor will proceed with the ncr-
mal reset procedure detailed above.

Interrupt Request (IRQ)

This TTL level input requests that an interrupt sequences begin within the microprocessor. The microprocesscr
will complete the current instructicn being executed before recognizing the request. At that time, the interrupt mask
bit in the Status Code Register will be examined. lf the interrupt mask flag is not set, the microprocessor will begir
an interrupt sequence. The Program Counter and Processor Status Register are stored in the stack. The
microprocessor will then set the interrupt mask fiag high so that no further interrupts may occur. At the end of this
cycle, the program counter low will be loaced from address FFFE, and pregram counter high from location FFFF.
therefore transferring program control to the memory vector located at thesa addresses.

Address Enable Control (AEC)
The Address Bus is valid only when the Address Enable Control line is high When low, the Address Busis in =z
high-impedance state. This feature allows easy DMA and multiprocessor systems.

1 Port (Py-P;)

Eight pins are used for the peripheral port, which can transfer data to or from peripheral devices. The Outpu:
Register is located in RAM at Address 0001, and the Data Direction Register is at Address 0000. The outputs ars
capable at driving one standard TTL load and 130 pf.

Read/Write (R/W)
This signal is generated by the microprocessor to control the direction of data transfers on the Data Bus. This line
is high except when the microprocessor is writing to memory or a peripheral device.
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7501 Electrical Characteristics Voc = Sv + 5% Vss = Ov TA = 0°C - 70°C
Characteristics Symbol Min Typ Max Units

Mux inout high T™MH 60 110 ns
AEC setup time TABC 25 60 ns
Mux to RW setup or Tri-state TMRWS 70 ns
Mux to RW hold TMRWH 30
Up data setup fram PHO T™DS 130 ns
Up write data hold THW 60
Up data setup fram MUX TMXDS 120 ns
Data bus in tri-state from MUX T™MXDT 30
Data bus to tri-state from AEC TAEDT 120 ns
Read data stable TDSU 40
Read data hold THR 40
Address setup from PH¢ TADS 40 150 ns
AdAress hold THA Lo
Address setuo fram AEC TAADS 75 ns
Address tri-state from AEC TAEAT 120 ns
port input setup TPDSU 105 ns
port input half TPDH RS ns
Port output data valid TPCW 195 ns
Cycle Time TCYC 500
#o(in) Pulse width PWHPO 250 275
(measured at 15v)
folin) rise, fall time ’I'P,bo, T’Eyiﬂ 10
RDY setup time TRDY 80



7501 Clock Timing
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ADDRESSING MODES

ACCUMULATOR ADDRESSING—This torm of
addressing is represented with a one byte
instruction, Impiying am operation on the
accumulatot,

IMMEDIATE ADDRESSING-—In immediate ad-
dressing, the operand is contained in the second
byts of the Instruction, with no further memory
addressing required.

ABSOLUTE ADDRESSING-In absolute ad-
drassing, the second byte of the instruction
specities the eight low order bits of the effective
adaress while the third byte specities the sight
high order bits. Thus, the absolute addressing
mode aliows accass to the antire 85K bytes of ad-
cdressable memory.

ZERQO PAGE ADDRESSING—The 28roc page in.
structions aiflow for shortar code and execution
times by only fstching the sacond byte of the in-
struction and assuming a zero high address byta.
Careful use of the z8ro page can result in signifi-
cant increase in code efticiency.

INDEXED ZERO PAGE ADDRESSING~—(X, Y In-
dexing)—This lorm of addrassing Is used in con-
junction with the index register and is referred to
as “Zero Page, X" or “Zero Page, Y.” The effective
address is calculated by adding the second byte
to the contents of the index register. Since this is
a form of "Zsro Page” addressing, the content of
the second byte referances a location In page
zero. Additlonally, due to the “Zero Page" ad-
cressing nature of this mode, no carry is added to
the hign order 8 bits of memory and cressing of
page boundaries coes not occur.

INDEXED ABSQLUTE ADDRESSING—(X, Y in-
dexing)—This form of acddressing Is used in con-
junction with X and Y index register and is re-
ferred 10 a3 “Absolute, X,” and “Absolute, Y." The
affective address is formed by sdding the con-
tents of X anc Y o the address contained in the
second anc third bytes of the Instruction. This
moce allows the incex register to contain the in-
cex or count value and the instruction to contain
the base address. This type of indexing allows
any location reterencing and lhe index to modity
muitiple fields resulting in reduced coding awnd
execytion time.

IMPLIED ADODRESSING—In the implied ad-
dreising mode, the address ceontaining the
operand is implicitly stated In tha operation code
of the instruction,

RELATIVE ADDRESSING~Relative addressing
Is used only with branch Instructions ang estab-
lishes a destination tor the conditional branch.,

The second byte of the instruction becomes the
operand which is an “Offsst” added to the con-
tents of the lower eight bdits of the program
counter when the counter is sst at the next in.
struction. The rangs of the offset is -128 to
+ 127 bytes from the next Instruction,

INDEXED INDIRECT ADDRESSING—In indaxed
Indirect addressing (referred to as (Indirect, X},
the second byte of the instruction is added to the
contents of the X index registsr, discarcing the
carry. The result of this addition points to a
memory location on page zero whose contents is
the iow order eight bits of the effactive address.
Tha next memory location In page zero contains
the high order sight bits of the eftective address.
Both memory locatlions specitying the high and
low order bytes of the elfective address must be
in page 2sro.

INDIRECT INDEXED ADORESSING—In Indirect
indexed addressing (referred to as {Indirect, Y.
the second byte of the Instruction points to a
memory location in page zero. The ccntents of
this memory location is added to the contants of
the Y index register, the result being the low order
eight bits of the stfective address. Tha carry from
this addition Is added to the contents of the next
page 2ero memory location, the result being the
high order sight bits of the effective address.

ABSOLUTE INDIRECT —The second byte of the
Instruction contains the low order sight bits of a
memory location, The high order sight bits of that
memory location Is contalned in the third byts of
the Instruction, The contents of the fuily
specitied memory location is the low order byte
ct the etfective address. The next memory koca-
tion contains the high order byte of the affective
acdress which is loaded Intc the sixteen bits of
the program counter,

INSTRUCTION SET—ALPHABETIC SEQUENCE

ACC  AdQ Memary 10 Accumuiator with Carry
ARD  “AND” Memory with Accumuiator
ASL Shitt lgtt One 8it (Memory or Accumuylalan

8CC  8ranch on Carry Clear

8cCs Sranch on Carry Set

BEQ Branch on Result Zero

:13 4 Tast Bits in Memary with Accumulator
Bai Branch on Resyit Minys

SNE  Branch on Result not Zero

arPL 8ranch ona Resvit Plus

BAX  Focce Break

8vC  Branch on Overtiow Clear,

8vs 8ranch on Cverflow Set

CcLC Clear Carry Flag

CLO  Clear Decimal Mocde

cur Ciear tnterruot Disadie BIY

CLy Cisar Overflow Flag

CMP  Compare Memory and Accumulator
cPX Comgpare Memory and Indes X

CPY  Compare Memory and Index ¥

DEC  Oecrement Memory by One

DEX  Oecrement Ingdez X 0y One
QEY Cecrament index Y by One

EOR  “Eaclusive-or™ Memory with Accumulator
INC Inczament Memary By One
INX Increment tngez X by One

INY Ingrsmaent index Y 3y One

IMP Jump to New Localion
JSR Jump 10 New Location Saving Retum Acdress

LOA Load Accumulator with Memory

LOx Load ingex X with Memary

LOY Losd Indax Y with Memory

LSR Shitt One Bit Atght (Memory or Accumuliaton

NOP  No QOparation
ORA  “OR" Memory with Accumulator

PHA Puih Agccumulator on Stack
PHP  Pyan Processcor Siatus on Stack
PLA Pull Accumulator from Stack
PLP Pull Processor Status lrem Stack

AROL Rotate One Bit Loft (Memory or Accumuiaton
ROR  Rotats One Bit Rignt (Memory or Accumulaton
AT! Retuen lrom Interrupt

RTS Relurn from Subroutine

SBC  Sudtract Memory Irom Accumulator with Borrow
SEC Sat Carry Flag

SED Sat Decimat Mode

SEl Sat tnterrupt Disadle Status

STA Slore Accumwiator in Memory

STX Store index X in Memory

STY Store Index Y in Memory

TAX Teanster Accumulator to Index X
TAY Transter Accumulator (o Index Y
TSX Transise Stack Pointer to incex X
TXA Transler Index X to Accumuiator
XS Transtse Indez X to Slack Register
TYA Transter index Y to Accumuiatoe
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PROGRAMMING MODEL
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X ] INDEXREGISTER X CARRY 1 = TRUE
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3 e DECIMAL MOOE 1 = TRUE
S | STACK POINTER -5 > BRK COMMAND
» OVERFLOW 1 = TRUE
P~ NEGATIVE 1 = NEG

INSTRUCTION SET — OP CODES, Execution Time, Memory Requirements
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Note: Commodore Semiconductor Group cannot assume liabillty for the use of undefined OP Coces
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7501 MEMORY MAP

APPLICATIONS NOTES

Locating the Output Register at the internal I/O Port in Page Zero enhances the powerful Zero Pz_
Addressing instructions of the 7501,

By assigning the /O Pins as inputs {using the Data Direction Register) the user has the ability to change the con-
tents of address 0001 (the Output Register) using peripheral devices. The ability to change these contents using
peripheral inputs, together with Zero Pa2ge Indirect Addressing instructions, allows novel and versatile programming
techniques not possible earlier.

COMMODORE SEMICONDUCTOR GROUP reserves the right to make changes to any products herein to
improve reliability, function or design. COMMODORE SEMICONDUCTOR GROUP does not assume any
liability arising ot of the application or use of any product or circuit described herein; neither does it convey
any license under its patent rights nor the rights of others.




