ertek. $Y6500

8-Bit Microprocessor
Family

Features
® Single 5 V 5% power supply ® |nstruction decoding and control
® N channel, silicon gate, depletion load technology ® Addressable memory range of up to 65 K bytes
® Eight bit parallel processing ® ““Ready” input
® 56 Instructions ® Direct memory access capability
® Decimal and binary arithmetic ® Bus compatible with MC6800
® Thirteen addressing modes ® Choice of external or on-board clocks
® True indexing capability ® 1 MHz, 2 MHz, 3 MHz and 4 MHz operation
® Programmable stack pointer ® On-chip clock options
® Variable length stack * External singie clock input
® [nterrupt capability * Crystal time base input
® Non-maskable interrupt ® 40 and 28 pin package versions
® Use with any type or speed memory ® Pipeline architecture
® Bi-directional Data Bus
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Description

PROCESSORS

The SY6500 Series Microprocessors represent the first totally software compatible microprocessor family. This family of
products includes a range of software compatible microprocessors which provide a selection of addressable memory range,
interrupt input options and on-chip clock oscillators and drivers. All of the microprocessors in the SY650Q family are
software compatible within the group and are bus compatible with the MC6800 product offering.

The family includes six microprocessors with on-board clock oscillators and drivers and four microprocessors driven by
external clocks. The on-chip clock versions are aimed at high performance, low cost applications where single phase inputs
or crystals provide the time base. The external clock versions are geared for the multi-processor system applications where
maximum timing control is mandatory. All versions of the microprocessors are available in 1 MHz, 2 MHz, 3 MHz and
4 MHz maximum operating frequencies.

Members of the Family Ordering information
PART SY PB502A
NUMBERS|CLOCKS|PINS |TRG | NMI | RYD|ADDRESSING T
SY6502 [On-Chip| 40 | vV | vV | V 64 K SYNERTEK INC P
SY6503 - 28 | vV | V 4K ' S ,Efgumx =1 MHz
svesoa | v |28 | v/ 8 K NO PREFIX A=2 MHz
SY6505 28 | V v 4K 0°C to 70°C B =3 MHz
SY6506 " 28 | v 4K C=4 MHz
SY6507 ” 28 N 8 K PACKAGE TYPE
SY6512 [External| 40 | v | v | 64 K P = Plastic
SY6513 " 28 | V 4K D = CERDIP
SY6514 5 28 | Vv 8K C = Ceramic L— SPECIFIC TYPE
SY6515 - 28 | V N 4K 02-07
65XX FAMILY ————— 12-15

Only 6502 and 6512 are available in 3 and 4 MHz
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Comments on the Data Sheet
The data sheet is constructed to review first the basic “Common Characteristics”’ — those features which are common to
the general family of microprocessors. Subsequent to a review of the family characteristics will be sections devoted to each
member of the group with specific features of each.
§Y6500 Internal Architecture
REGISTER SECTION CONTROL SECTION
RES IRG WM
ABD -—] INDEX < :> INTERRUPT
REG;STER LoGIC
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AB2 «—- INDEX @ 1 l l
REGISTER
x oo ROY
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AB4 -—— _ POINTER
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ag6 -] K
ALU INSTRUCTION
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AB10 =— PCL <:> e, SYB51X
8, (N
AB11 ~-—f < > PCH
@ PROCESSOR
ABH <: STATUS cLOCK CLocK ] svesox
AB12 REGISTER GENERATOR [*~ INpPUT
C: INPUT DATA
LATCH
AB13 ~—] < oL <: L L. @, ouT
02 ouT
AB14 ~-—1 <:> RW
DATA 8US INSTRUCTION Dee
AB15 +—] BUFFER REGISTER
- L} L_J
[ 1 DBO
LEGEND: ba1
[:> =8 BITLINE D82
DB3
DATA BUS
—— =1BiIT LINE DB4
DBS
DB6
D87
NOTE:
1. CLOCK GENERATOR IS NOT {INCLUDED ON SY6571X.
2. ADDRESSING CAPABILITY AND CONTROL OPTIONS VARY WITH
EACH OF THE SY6500 PRODUCTS.
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Absolute Maximum Ratings* Comment*
. R This device contains input protection against damage due to high
Ratlng Symbol Value Unit static voltages or electric fields; however, precautions shouid be
Supply Voltage Vee ~-0.3t0+7.0 \"J takén to avoid application of voltages higher than the maximum
Input Voltage Vin | -03t0+70] Vv rating.
Operating Temperature Ty 0 to +70 °c
Storage Temperature Tsrg | -B5to+160 | °C
D.C. Characteristics (V¢ = 5.0V 5%, T, = 0-70°C)
(01, @2 applies to SY651X, @, (in) applies to SYE50X)
Symbol Characteristic Min. Max. Unit
VIH Input High Voltage
Logic and @, (in) for { 1,2,3MHz +2.0 Vee v
all 650X devices 4 MHz +3.3 Vce v
@, and @, only for
all 651X devices. Logic All Speeds Vee -0.5 Vce +0.25 A%
as 650X o)
o
ViL Input Low Voltage g 2
Logic, @, ;) (650X) -0.3 +0.8 =g
X (651X) -0.3 +0.2 \% =
I”_ Input Loading
Vi, =0V, Ve =625V) -10 -300 MA
RDY, S.0.
b Input Leakage Current
Vi, =0105.25V, V.. =0)
Logic (Excl. RDY, S.0.} - 25 MA
9,. 02 (651X) - 100 HA
b (in) (650X} - 10.0 HA
fTSI Three-State {Off State) Input Current
(V;,=041024V, VvV, =525V)
DBO-DB7 — +10 uA
VOH Output High Voltage
(t oap = ~100uAdc, V.. =4.75V) 1,2,3 ViHz 2.4 — v
SYNC, DBO-DB7, A0-A15, R/W 4 MHz 2.0 - \%
VOL Output Low Voltage
(I oap = 1-6MAdc, Vi = 4.76 V) 1,2,3MHz - 0.4 v
SYNC, DBO-DB7, A0-A15, R/W 4 MHz — 0.8 \'
Pp Power Dissipation 1 MHz and 2 MHz - 700 mwW
(Ve = 5.25V) 3 MHz - 800 mwW
4 MHz — 900 mWw
C Capacitance
{V,, =0, T, = 25°C, f= 1 MHz)
Cin RES, NMI, RDY, TRQ, S.0., DBE - 10
DBO-DB7 — 15
Cout A0-A15, R/W, SYNC - 12 pF
C%(m) O)Dﬁnl (650X) — 15
C01 2, (651X) - 50
sz o, (651X) - 80
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Synertek, SY6500

Dynamic Operating Characteristics
(Ve = 5.0+ 5%, Tp = 0° to 70°C)
1 MHz 2 MHz 3 MHz 4 MHz
Parameter Symbol Min. Max. Min. Max. Min. Max. Min. Max. | Units
651X
Cycle Time Tcye 1.00 40 0.50 40 0.33 40 0.25 40 us
@, Pulse Width Trwro, 430 - 215 = 150 — ns
@, Puise Width TPWHﬂz 470 — 235 — 160 — ns
Delay Between 9, and @, To ] - 0o — Q — ns
@, and @; Rise and Fall Times(}) Ta Tk %] 25 0 20 [¢] 15 ns
650X
Cycle Time Teve 1.00 40 0.50 40 0.33 40 0.25 40 us
By Low Timet2! Tis, 480 — 240 — 160 — 110 — ns
By High Timel2) Tho, 460 — 240 — 160 — 118 — ns
@, Neg to @, Pos Delay!S! To1+ 10 70 10 70 10 70 10 70 ns
@, Neg to @, Neg Delayl!s! Toz— 5 65 5 65 5 65 5 65 ns
@, Pos to @; Neg Delayl5 Tor— 5 65 5 65 5 65 5 65 ns
8, Pos to @, Pos Delay'®! Toz+ 15 75 15 75 15 75 15 75 ns
Do Rise and Fall Timel'! Tro Tro 0 30 0 20 o 15 ¢} 10 ns
@,10uT) Pulse Width Tewho, Tip,-20 Tia, Tie,-20 Tie, Tig,-20 Tio, Tio,-20 Tie, ns
B40u) Pulse Width Tewno, {Tio, 20 | Tio-10 | Tig -40 | Tig -10 | Tig -40 | Tig -10 | Tyg -40 {Tig 10| ns
Delay Between 8, and 8, To 5 — 5 — 5 — 5 — ns
2, and @, Rise and Fall Times('3] | T, T — 25 — 25 — 15 — 15 ns
650X, 651X
R/W Setup Time Taws — 225 - 140 — 110 — 80 ns
R/W Hold Time Tawn 30 — 30 — 15 - 10 — ns
Address Setup Time Taps — 225 — 140 —_ 110 — 90 ns
Address Hold Time Taon 30 — 30 - 15 - 10 — ns
Read Access Time Tace — 650 — 310 — 170 — 110 ns
Read Data Setup Time Tosu 100 — 50 — 50 — 50 - ns
Read Data Hold Time Tur 10 — 10 — 10 - 10 — ns
Write Data Setup Time Tmos 20 175 20 100 20 75 - 70 ns
Write Data Hold Time Tuw 80 150 60 150 30 130 20 — ns
Sync Setup Time Tsys — 350 — 175 — 100 - 80 ns
Sync Hold Time Tsyn 30 — 30 - 15 — 15 — ns
RDY Setup Timel4l Tas 200 — 200 — 180 - 120 — ns
NOTES:
1.  Measured between 10% and 90% points. 6. The 2 MHz devices are identified by an “A’*
2. Measured at 50% points. suffix.
3. Load =1 TTL load +30 pF. 7. The' 3 MHz devices are identified by a “B”
4. RDY must never switch states within T¢ to 8 suffbx. . ) - v
end of 02 3 The‘4 MH2z devices are identified by a “’C
suffix.
5. Load = 100 pF,
TIMING DIAGRAM NOTE:
Because the clock generation for the SYB50X and SY651X is different, the two clock timing sections are referenced to the
main timing diagram by three reference lines marked REF ‘A’, REF ‘B’ and REF ‘C’. Reference between the two sets of
clock timings is without meaning. Timing parameters are referred to these lines and scale variations in the diagrams are of
no consequence.
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Pin Functlions

Clocks (d,, @,)

The SY651X requires a two phase non-overlapping clock
that runs at the V. voltage level.

The SYE50X clocks are supplied with an internal clock
generator. The frequency of these clocks is externally con-
trolled. Clock generator circuits are shown elsewhere in this
data sheet.

Address Bus (AO-A15) (See sections on each micro for
respective address lines on those devices.)

These outputs are TTL compatible, capable of driving one
standard TTL load and 130 pF.

Data Bus lDBo-DB.I)

Eight pins are used for the data bus. This s a bi-directional
bus, transferring datato and from the device and peripherals.
The outputs are three-state buffers, capable of driving one
standard TTL load and 130 pF.

Data Bus Enable (DBE)

This TTL compatible input allows external control of the
three-state data output buffers and will enable the micro-
processor bus driver when in the high state. in normal
operation DBE would be driven by the phase two (02) clock,
thus allowing data output from microprocessor only during
@,. During the read cycle, the data bus drivers are internally
dfsabled, becoming essentially an open circuit. To disable
data bus drivers externally, DBE should be held low. This
signal is available on the SY6512, only.

Ready (RDY}

This input signal allows the user to halt the microprocessor
on all cycles except write cycles. A negative transition to
the low state during or coincident with phase one (@) will
halt the microprocessor with the output address lines
reflecting the current address being fetched. This condition
will remain through a subsequent phase two (@;) in which
the Ready signal is low. This feature allows microprocessor
interfacing with low speed PROMS as well as fast (max. 2
cycle) Direct Memary Access (DMA). If ready is low during
a write cycle, it is ignored until the following read opera-
tion. Ready transitions must not be permitted during (Az
time.

interrupt Request (IRQ)

This TTL level input requests that an interrupt sequence
begin within the microprocessor. The microprocessor will
complete the current instruction being executed before
recognizing the request. At that time, the interrupt mask
bit in the Status Code Register will be examined. If the
interrupt mask flag is not set, the microprocessor will begin
an interrupt sequence. The Program Counter and Processor
Status Register are stored in the stack. The microprocessor
will then set the interrupt mask flag high so that no further
interrupts may occur. At the end of this cycle, the program
counter low will be loaded from address FFFE, and program
counter high from location FFFF, therefore transferring
program control to the memory vector located at these
addresses. The RDY signal must be in the high state for any
interrupt to be recognized. A 3K$2 external resistor should
be used for proper wire-OR operation.

Non-Maskable Interrupt (NM1}

A negative going transition on this input requests that a
non-maskable interrupt sequence be generated within the
microprocessor.

WM is an unconditional interrupt. Following completion of
the current instruction, the sequence of operations defined
far TRQ will be performed, regardless of the state interrupt
mask flag. The vestor address loaded into the program
counter, low and high, are locations FFFA and FFFB
respectively, thereby transferring program control to the
memory vector located at these addresses. The instructions
loaded at these locations cause the microprocessor to
branch to a non-maskable interrupt routine in memory.

NMI also requires an external 3K$) resistor to Vg for
proper wire-OR operations.

Inputs TRQ and NMI are hardware interrupts lines that are
sampled during @, (phase 2) and will begin the appropriate
interrupt routine on the 01 (phase 1} following the comple-
tion of the current instruction.

Set Overflow Flag (S.0.)

A NEGATIVE going edge on this input sets the overflow
bit in the Status Code Register. This signal is sampled on
the trailing edge of @, .

SYNC

This output line is provided to identify those cycles in
which the microprocessor is doing an OP CODE fetch. The
SYNC line goes high during @; of an OP CODE fetch and
stays high for the remainder of that cycle. If the RDY line
is pulled low during the @, clock puise in which SYNC went
high, the processor will stop in its current state and will
remain in the state unti! the RDY line goes high. In this
manner, the SYNC signal can be used to control RDY to
cause single instruction execution.

Reset (RES)

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 micro-
processor will immediately begin the reset sequence.

After a system initialization time of six clock cycles, the
mask interrupt flag will be set and the microprocessor will
load the program counter from the memary vector locations
FFFC and FFFD. This is the start location for program
control.

After V. 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 and SYNC signal will become valid.

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

Read/Write (R/W)

This output signat is used to control the direction of data
transfers between the processor and other circuits on the
data bus. A high level on R/W signifies data into the pro-
cessor; a low is for data transfer out of the processor.
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Programming Characteristics

INSTRUCTION SET — ALPHABETIC SEQUENCE

ADC Add Memory to Accumulator with Carry
AND “AND” Memory with Accumulator
ASL Shift left One Bit (Memory or Accumulator)

BCC Branch on Carry Clear

BCS Branch on Carry Set

BEQ Branch on Result Zero

BIT Test Bits in Memory with Accumulator
BMI Branch on Result Minus

BNE Branch on Result not Zero

BPL Branch on Result Plus

BRK Force Break

BVC Branch on Overflow Clear

BVS Branch on Overflow Set

CLC Clear Carry Flag

CLD Clear Decimal Mode

CLI Clear Interrupt Disable Bit

CLV Clear Overflow Flag

CMP Compare Memory and Accumulator
CPX Compare Memory and Index X

CPY Compare Memory and Index Y

DEC Decrement Memory by One
DEX Decrement Index X by One
DEY Decrement Index Y by One

EOR “Exclusive-or’* Memory with Accumulator

INC Increment Memory by One
INX Increment Index X by One
INY Increment Index Y by One

JMP Jump to New Location
JSR Jump to New Location Saving Return Address

LDA Load Accumulator with Memory

LDX Load Index X with Memory

LDY Load index Y with Memory

LSR Shift One Bit Right (Memory or Accumulator)

NOP No Operation
ORA “OR"” Memory with Accumulator

PHA Push Accumulator on Stack
PHP Push Processor Status on Stack
PLA Pull Accumulator from Stack
PLP Pull Processor Status from Stack

ROL Rotate One Bit Left (Memaory or Accumulator)
ROR Rotate One Bit Right (Memory or Accumulator)
RTi  Return from Interrupt

RTS Return from Subroutine

SBC Subtract Memory from Accumulator
with Borrow
SEC Set Carry Flag

SED Set Decimal Mode

SEl Set Interrupt Disable Status
STA Store Accumulator in Memory
STX Store Index X in Memory

STY Store Index Y in Memory

TAX Transfer Accumulator to Index X
TAY Transfer Accumulator to Index Y
TSX Transfer Stack Pointer to Index X
TXA Transfer Index X to Accumulator
TXS Transfer Index X to Stack Pointer
TYA Transfer Index Y to Accumulator

ADDRESSING MODES

Accumulator Addressing

This form of addressing is represented with a one byte
instruction, implying an operation on the accumuilator.

Immediate Addressing

In immediate addressing, the operand is contained in the
second byte of the instruction, with no further memory
addressing required.

Absolute Addressing

In absolute addressing, the second byte of the instruction
specifies the eight low order bits of the effective address
while the third byte specifies the eight high order bits.
Thus, the absolute addressing mode allows access to the
entire 65K bytes of addressable memory.

Zero page Addressing

The zero page instructions allow for shorter code and
execution times by only fetching the second byte of the
instruction and assuming a zero high address byte. Careful
use of the zero page can result in significant increase in
code efficiency.

Indexed Zero Page Addressing — (X, Y indexing)

This form of addressing is used in conjunction with the
index register and is referred te 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 “Zero Page™ addressing, the content of the
second byte references a location in page zero. Additionally
due to the “"Zero Page’ addressing nature of this mode, no
carry is added to the high order 8 bits of memory and
crossing of page boundaries does not occur.

Indexed Absolute Addressing — (X, Y indexing)

This form of addressing is used in conjunction with X and Y
index register and is referred to as “Absolute, X,” and
“Absolute, Y.” The effective address is formed by adding
the contents of X or Y to the address contained in the
second and third bytes of the instruction. This mode allows
the index register to contain the index or count value and
the instruction to contain the base address. This type of
indexing allows any location referencing and the index to
modify multiple fields resuiting in reduced coding and
execution time.

Implied Addressing

Inthe implied addressing mode, the address containing the
operand is implicitly stated in the operation code of the
instruction.

This Materi al
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Relative Addressing

Relative addressing is used only with branch instructions
and establishes a destination for the conditional branch.

The second byte of the instruction becomes the operand
which is an “Offset” added to the contents of the lower
eight bits of the program counter when the counter is
set at the next instruction. The range of the offset is
—-128 to +127 bytes from the next instruction.

indexed Indirect Addressing

In indexed indirect addressing (referred to as {Indir-
ect,X)}, the second byte of the instruction is added to
the contents of the X index register, discarding the
carry. The result of this addition points to a memory
location on page zero whose contents is the low order
eight bits of the effective address. The next memory
location in page zero contains the high order eight bits
of the effective address. Both memory locations specify-
ing the high and low order bytes of the effective address
must be in page zero.

Programming Characteristics

PROGRAMMING MODEL

tndirect indexed Addressing

In indirect indexed addressing {referred to as {Indir-
ect),Y), the second byte of the instruction points to a
memory location in page zero. The contents of this
memory location is added to the contents of the Y index
register, the result being the low order eight bits of the
effective address. The carry from this addition is added
to the contents of the next page zero memory location,
the result being the high order eight bits of the effective
address.

Absolute Indirect

The second byte of the instruction contains the low
order eight bits of a memory location. The high order
eight bits of that memory location is contained in the
third byte of the instruction. The contents of the fully
specified memory location is the low order byte of the
effective address. The next memory location contains
the high order byte of the effective address which is
loaded into the sixteen bits of the program counter.

This Materi al

N[v] |8]D]1]Z]C] PROCESSOR STATUS REG ‘"
7 2
:::l ACCUMULATOR A L CARRY 1= TRUE
7 g L—— zeRo 1= RESULT ZERO
L IRQDISABLE 1= DISABLE
7 g
L = DECIMALMODE  1=TRUE
L« BRKCOMMAND  1=8RK
15 7 g N
[ PCH [ PCL "] PROGRAMCQUNTER  "PC”
7 2 L . OVERFLOW  1=TRUE
L+~ NEGATIVE  1=NEG.

Copyrighted By Its Respective Manufacturer




ynertek, SY6500

INSTRUCTION SET — OP CODES, EXECUTION TIME, MEMORY REQUIREMENTS
INSTRUC TIONS WSMEDIATE] ABSOLUTE ZEMO PALE] ACCUM WPLIED "o x) 01 ¥ 2 PAGE X ARS. X AR Y MELATIVE | +MOIRECT Z PAGE Y CONOITION CODES
[— orénaTioNn op[n [ or[n] < op[n] =|orn [ op]n ] A or[n] =Jor]n] Jor[n] =lop|n] =[or]n T =] opn] =Jor]n] =|or[N |8 z ¢ « o v
apc| a+m+c~a @ nesfz|z[sols[3]esf3|2 61(6[ 2|71 [s|2|75[a2[7la [3[7ala 3] | -
AND| AAM-A f29(2|2|20(a [3f2s5|3 ]2 21|6| 2|31 |s|2|3s |4 [2{30|a |3[39[a |3 PR
ast | cafl__ o]awo i o€ |6 3|06 [s | 2ea|z 1 166 [2[1€{7|3 i s
BCC | BRANCH ON C=9 ] 1 9|22 | L [ -
BCS | BRANCHONC-1 (2 @ Bo{2 2 -
BEQ | BRANCH ON Z=1 @ T : Fej2 (2] - -
BIT | AAMm : 2c|a 3|24 (3|2 : ™M, s - ™,
BMI | BRANCHONN-1 (2| i w22 - -
BNE | BRANCHONZ-¢ @ @ : 002 (2] : - - -
BPL | BRANCHONN=B  (2) w22 ! - - - - -
BRK | ISee Fig 1! %71 f’ ' LTI,
8V C | BRANCHON V=B  (2) | i 5|2 |2 i -
BVS | BRANCHON V-1 (2) : ! (2|2 e
cLe | o-c ] 18l2 1 B H - - e -
€LOD | 8-~D 08;2 |1 i H - - - -
CLl e~ T Tsa]271] I ! i ° - -
cLvV | @-vV 882 |1 : i -~ .-
CMP | A-M ifce|z{2]coja |3fcs|s|2 i |ci|e}2|p1is]2{os|a 2]o0 al3|Delals ! PR
CPX | XM eelz |2{ec|s |3|eaf3 |2 i i VR
cpy | vm cof2 [2{cc|a|3|cala]2 i
DEC | M1=Mm cele[3|cels |2 T D66 |2|0E|7 |3 i - - - <
DEX | X-1—=X cal2 . ¢/ o- - - -
DEY | va1~v 88|21 ' . $ s - - -
EOR| AyM—A thfas (2 |2[ap|a |3]as|3 ]2 41l6(2[51(5|2[55|a |2[s0ja|3[s59(a |3 fyo-
INC [ Me1=-m EE|6,3]€6]5|2 1 _|rsle [2]rej7 |3 P A
INX | Xe1=x esl2 |1 7 ;7 - P
INY | Ye1—y cs8jz | oo - - - g
JMP | JUMP TO NEW LOC aci3|3 6C|s |3 I g%
JSR | 1See Fig. 2) JUMP SUB 20(6]3 - =re
LDA M- A (1jA9|2 [2|AD(4 | 3] AB{3 | 2 All6| 2|B1|5|2i85(4 | 2|8D|4|3|BI{4 |3 7 - - - EE
&
WIMEDIATE | ASSOLUTE | ZEMD PAGE| ACCUN LD me. Xi e Y T.PAGE X AN X AR ¥ RELATIVE | WeBiAECT AL CONDITION COOES
orenntion op[n [ #]or[n | #[opin | #|or|n |#|or|n | dop|n| #lopIn| «|op(n | #for|n] «lop|n [ #lor[n | #jor|n] elop[n]sln 2 c 1 0 v
LOX | M—x m]az[2[2ae[a[a]a6]3]2 BE(4 3 e6[a2| v v - - - -
LOY [ M~Y (]ag|2 | 2|ac|a[a]asla]2 B4la|2|8C|a|3 - - -
Lsr| el _o»c 4e(6|346s|2]|aalz |1 56 (6| 2|s€[7 {3 e vy - - -
NOP | NOOPERATION €al2 {1 oo -
ORA| AVM=A 992 |2[ep|a|3jes (3|2 e1j6|2|11|s| 2f+5|4|2|tD|a|3{19|a ]3] v v -
PHA | A—Ms R a8[3 1 [
PHP P - Ms §-1 8§ @83 (1 - - - - - =
PLA |S+1-5 M~ A 68(a |1 ¢ - . -
PLP | S+1~5 P 284 {1 {RESTORED
ROL - C ] 2€(6;3[26|5)2]2a(2 |1 36(6|2|3€|7|3 R
ROR =P 6E[6[3[66]5 | 2[6A[2 |1 766 | 2| 7E[7]3 R
RT1 | (See Fig. 1) RTAN INT a6 |1 RESTORED)
RTS | (Ses Fig. 2} RTRN 5UB 686 |1 - -
s8C | AML—a m]es|2 | 2eofa|3]esi3 |2 e1l6| 2fF1ls| 2|Fs|a|2|Fo|a|3lFala|3 P )
sec | 1-c 38(2 |1 [
SED | 1~D £8[2 |1 e
SEI 1=1 821 - _ = - -
STA | A=M 8p|a|3[8s (3|2 816 2|91|6: 2[95 (4| 2]|9D|s|3[9s|5]|3 R
STX | X=M 8€(a|3l86 (3|2 L : s6jal2l- - - - - -
STY [ Yy=m 8c(a]alsala2 | . |[s4a|ai2 ! ; - - - - =
Tax | A=x aal2 |1 i | s~ - - =
TAY [ A=Y ag(2 1 ; 7 - =-- ¢
Tsx | s—x BAl2 |1 i Gov e = = -
TXA| x—~A 8Al21 v v - = = =
TXS | x=5§ 9a|21 —— - - - -
TYa|v-a 982 |1 | v — - -
(1) ADD 1 TO "N’ If PAGE BOUNCARY IS CROSSED X INDEX X + ADD - NOT MODIFIED
2} ADD 1 TO "N IF BRANCH OCCURS TO SAME PAGE ¥ OINDEX Y -~ SUBTRACT M, MEMDRY BIT 7
ADD 2 TO "N IF BRANCH OCCURS TO DIFFERENT PAGE A ACCUMULATOR A AND My MEMORY BIT 6
:i: ICFARNR;EPEOT = BELOW M MEMORY PER EFFECTIVE ADDRESS v OR N NO CYCLES
H IMAL MODE 2 FLAG IS INVALID o
ACCUMULATOR MUST BE CHECKED FOR ZERO RESULT Ms MEMORY PER STACK POINTER : ;’;‘;‘,’?E';E o8 # NO BYTES
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Synertek, SY6500

$§Y6502 — 40 Pin Package
—
Ves £ 40 [ RES
rov([]2 38 [18, (OUT) Features
#,loun s s []so.
maf] s 37 £18, 0N}
:-; E 5 = 3:2 e 65K Addressable Bytes of Memory
8 3% .C. — —
syncf 7 34 ORW + IRQ Interrupt o NMI Interrupt
::[é : :: gz:‘: e On-the-chip Clock
aei] 10 a1 Pos2 / TTL Level Single Phase Input
:::E ‘; : 32:43 / Crystal Time Base Input
1
ase(] 13 28[jo86 o SYNC Signal
aBs(] 14 27 [Qoee {can be used for single instruction execution)
Aass(] 15 26 [ 3087 .
a7 e 2 |7 Ams e RDY Signal ) .
aesd] 17 24 |7 as16 {can be used for single cycle execution)
ans(] 18 23[J aei3 e Two Phase Output Clock for Timing of Support Chips
AB10[] 10 22 ] aB12
as11(] 20 21 Ves
i
SY6503 — 28 Pin Package
RESCY 1 1%, ©OUD Features
Ve[ 2 4, (N
mil]a rW
ML} e [] oBo
veed s . e 4K Addressable Bytes of Memory (AB0O-AB11)
o= D oo « On-the-chip Clock
::; : 33:: o IRQ Interrupt
AB4 g":‘ o NMI Interrupt
ABS pe7
ABB [ As11 o 8 Bit Bi-Directional Data Bus

AB10
ABY

SY6504 & SY6507 — 28 Pin Package

%

5 7u [ 28 |19, (OUT) Features
ves[] 2 27 19, ™)

*RGor ROY [] 3 26 [JRW —_
Ve 3 8 2 [JoBo ¢ |IRQ Interrupt {6504 only)
8o[]6 24 [JoB1 .
:NC . 23 o2 e RDY Signal {6507 only}
:::E ’ z gg: o 8K Addressable Bytes of Memory (ABOO-AB12)
::E > » gg::  On-the-chip Clock
A“E n 18 gi:z « 8 Bit Bi-Directional Data Bus
ag7 (] 12 7
As8[]13 16 [JaB11
ass (]} 14 15 [] a0

3-44

This Material Copyrighted By Its Respective Manufacturer



This Materi al

Synertek.

S$Y6500

SY6505 — 28 Pin Package

AES[]
ves ]
ROY[]
RG]
VCCC
aso[]}
AB1[]
aB2[]
AB3[]
asa] 10
aBs[] 11
aBs[] 12
AB7[] 13
ABs[] 14

© W N A WN =

C

e, ouT)
18, 08)
R
[]oBO
D81
oB2

[ oB3

[ 1DB2
[1Des
86

[ 1DB?
[JaB11
[]aB10

[1AB9

Features

e 4K Addressable Bytes of Memory (ABOO-AB11)
e On-the-chip Clock

« IRQ Interrupt

e RDY Signal

e 8 Bit Bi-Directional Data Bus

SY6506 — 28 Pin Package

i

Vss

#, ©oun ]
rRa
VCCE
ABo ]
aB1[]
As2[]
AB3[]
Asa[] 10
Ass[} 11
ABs[] 12
AB7[] 13
aBs[] 14

© PN oW os W N =

C

8, ouT)
g, an)
[ R/
Foso
mpldl
[1oB2
1083
[JoBa
[Jp8s
D88
[oa7
[as11
[1aB10
[ 1B

Features

¢ 4K Addressable Bytes of Memory {AB0O-AB11)
o On-the-chip Clock

« IRQ Interrupt

o Two phases off

e 8 Bit Bi-Directional Data Bus

VSSE
rOY ]

5,0
ma
VSSE
o [
syne [
Vee
Ago [}
AB1[] 10
as2{n
aB3[] 12
ABa[]13
aBs ({14
aBs [] 15
AB7[] 16
ABg[] 17
as9[] 18
asi0] 19
a811[] 20

© BN DA s W N

%

39

S$Y6512 — 40 Pin Package

HAES
18, (ouT)
[so.
19,

M DBE
FINC.
[IRW

[ JoBO
[JoB1
[oB2
[JoB3
HoBa
[oBs
[ose
[JoB?
[]AB1S
[1AB14
[]AB13

M ABT2

{1 Vss

Features

e 65K Addressable Bytes of Memory
e IRQ Interrupt

o NMI interrupt

e RDY Signal

o B Bit Bi-Directional Data Bus

e SYNC Signal

e Two phase input

e Data Bus Enable
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Synertek, $Y6500

S$Y6513 — 28 Pin Package

T\ s
VssH] 1 28 [IRES
g Iy 27 1% Features
mal]3 26 R/
"] 4 25 [1DBO
Vee[] s 24 [Joe1 e 4K Addressable Bytes of Memory (ABOO-AB11}
::E : zi gz:i e Two phase ciock input
:ZE : 22; gﬁ: e IRQ iInterrupt
oot I o pose o NMI interrupt
aBs[] 1 18 [1o87
Aseg 12 7 psen « 8 Bit Bi-Directional Data Bus
AB7(] 13 16 [J Am10
A8} 14 15 [ ABe

S$Y6514 — 28 Pin Package

: Vs 3 []RES

‘ ! s Features
| 9,002 27 {18,
i mal}s 26 (IR
! Vee [ 2 2511080
asol] 5 24 [J0B1 e 8K Addressable Bytes of Memory (ABOO-AB12)
AB1[] 6 23 [JpB2
aB2[]7 22[]pB3 e Two phase clock input
AB3[] s 21| ]DB4
asslfo 20 Joss « iRQ Interrupt
As5[] 10 19 { JDB6
ase ] 11 18 []DB7
a7[]12 17 {1AB12 e 8 Bit Bi-Directional Data Bus
ABs[]13 16 ;]ABH
ABs[f 1a 15 [1AB10

SY6515 — 28 Pin Package

V]t ™~ 2s[ORES Features
RDY[] 2 27 [18,
%03 26 R/
ralf] s 25 [JoBO e 4K Addressable Bytes of Memory (AB0O0O-AB11)
Vec [ 5 24 [JDB1
aso[] 6 23 [JpB2 i
ae1] 7 22[oB3 e Two phase clock input
AB2[] 8 21[]oB4
as3[] s 20 [JDBS o IRQ Interrupt
as4[]10 19 []DB6
:ZE :; : gZ:1 e 8 Bit Bi-Directional Data Bus
AB7[]13 16 [JAB1I0
ABs[] 14 15 [JABS
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Synertek; SY6500

Clock Generation Circuits* *For further details refer to Synertek SYB500 Applications Information Note AN2.
Crystals used are CTS Knight MP Series or equivalents. {Series Mode)

r——— 7 osatoncmeor T T 7 “owmesvaomscmcur |
| (ONE TTL PACKAGE REQUIRED) [ (ONE TTL PACKAGE REQUIRED) i
| 0.05 4F ] ey |
1 l A3
| I R | g, @500
| ‘,'A;;' | ° T I o? (651%)
2.2 22K ‘ l
| AP A 12 741574
| 741504 XTAL 741504 741504 | |
} a 1
| 5 6 _{ Dl—_ 3 R z ° s Oprte e
' I 10 |
! ! !
| | !
| | I
| !

CRYSTAL OUTPUT FREQUENCY
FREQUENCY -2 -4
3.5795465 MHz | 1.7897 MHz | 0.894886 MHz
4.194304 MHz | 2.097152 MHz | 1.048576 MHz

o
=
=
(72}
o>
ol
[
I=]
o
o

SY650X
1.8K 1.8K
AAA AAA
VWA VA
74L504 741504
1
2 3 4 o
a3k 5,
ITTE |— sysTem
- ' I CLOCK
XTAL
SY850X 74LS04 74L504
1 2 3 4 8,
0, SYSTEm
CLOCK
10pF 5

330K

o ANA

= XTAL

+5V
347
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