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6525 TRI-PORT INTERFACE

CONCEPT ...

The 6525 TRI-PORT Interface (TPI) is designed to simplify the implementation of complex 110
operations in microcomputer systems. it combines two dedicated 8-bit /O ports with a third 8-bit port
programmabile for either normal /0 operation or priority interrupt/handshaking control. Depending on
the mode selected, the 6525 can provide 24 individually programmablie 1/0 lines or 16 1/O lines, 2

handshake lines and S priority interrupt inputs.

FEATURES:

¢ 24 individually programmabie 1/0 lines or
16 11O lines, 2 handshake lines and 5 in-
terrupt inputs.

Priority or non-priority interrupts
Automatic handshaking

Completely static operation

Two TTL Drive Capability

8 directly addressable registers

1 MHz, 2MHz and 3MH2 operation
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001
010
011
100
101
110
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*NOTE: RS2, RS1. RSO respectively

R?

PRA - Port Register A

PRB = Port Register B

PRC - Port Register C
ODRA - Data Dirbction Register A
OORB - Data Direction Register 8
DDRC — Data Direction Regisier C
CR - Controt Register

AIR = Active interrupt Register

ORDER NUMBER:
MXS 6525 __

p—

— SPEED RANGE

NO SUFFIX =450 ns
A=225ns
B=135ns

PACKAGE DESIGNATOR
C =CERAMIC
P=PLASTIC

6525

Vsg
PAD
PAY
PA2
PA3
PA4
PAS
PAS
PA7
P8O
P81
P82
P83
PB4
Pas
Pos
P87
(o
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PIN CONFIGURATION
1 40 [°1 }4
2 k] ose
3 » oes
4 7 o84
s » [e] }]
[ ] 38 082
4 M (] ]]
] b4 080
[ ] n PC?
10 N PCS
1" 0 PCS
12 2 PCs
13 fe | PCI
14 7 PC2
18 2 PC1
16 285 PCO
17 24 ASO
18 b o] RSt
19 2 RS2
2 2 | @S
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6528 INTERNAL ARCHITECTURE
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Note: All imings referenced 10 Vi max, Vi Min 0N inputs and VO max, VoKX Min on outpuls.
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MAXIMUM RATINGS COMMENT

Supply Voltage, Ve =03Vio +70V  Stresses above those listed under “Absoiute Maximum
InputOutput Voltage, Viny  *# =03Vl +70V  Ratings” may cause permanent damage 10 the device.
Operating Temperature, Top 0°Cto70°C  These are stress ratings only. Functional operation of
Storage Temperature, TSTG =S5°C10150°C  this device atthese or any other conditions above those

Allinputs contain protection circuitry to prevent dam indicated in the operational sections of this specifica-
due o high static discharges. C"ayro should be 0;2: tion is not implied and exposure to absolute maximum

cised lo prevent unnecessary appiication of vottagesin  1aling conditions lor extended periods may attect
excess of the aliowabie limits. device reliability. _

CHARACTERISTICS (VCC = 5.0 V + 5%, Vag = OV, TA = 0" to 70°C)

CHARACTERISTIC SYMBOL MmN TP MAX uNIY
input High Vortage (Normal Operabng Levets) ViN +20 15 vee v
Input Low Vortage (Normal Operating Levets) viL -03 12 +08 v
Input Leakage Current N 0 =10 +28 MA
Vin=010 §_.2_V :
WRITE. RES.CS, RS2-RS0
Three-State (OfF Staie) Input Curent Irsi 0 20 =10 MA

Vin = 041024V Vep = man
00-07. PAO-P7. PBO-PR?. PCO-PC?

Oulput High Voltage VOH 24 35 vee DoV
{(VCC = min, Load = 200 uA)

Oulpul Low Voitage vou vss 02 04 v
(VCC = min. Load = 32 ma)

Outout Hign Current (Souremg) oM =200 -1000 - A
VoM =24 WV

Outout Low Current (Sinking) oL 32 - - mA
VoL =04w

Supply Current 'ce - 50 100 mA

Input Capacitance Cin - 7 10 pF

Min 0; Ta=25C.l=m10MHD
00-07 PAQ-PA7, PBO-P87, PCO-PCT
wm%, AES As2.As0, &%

. Outout Caoacitance Couwt - 4 10 pF
: Vin = QV. T4 ® 25°C, 1 = 1 0 MHZ

Note: Negatve sign ingicates Quiwarg current iow, positive Indicales inward How.
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6328 INTERNAL REGISTERS
A00NE S8 . r) .m-m REGSTER naME COMMENT

ass ngy mee. wc | or o8 o8 04 O3 og Ot 08

o] [+] 0 x | Pay Pag PAg PAg PAy Pag PAy PAg Port Aeguier A (PRA}

0 Q ' x | pa; Pag PSg P8, P83 ey PO, P8 Son Reguier 8 (PAG)

0 ! 0 0 | PCy PCq P;:a PCy PCy PCy PCi PCo Pon Regraier C (PAC)

0 ! 9 ' c8 CAa ! e 3 N2 1 o Pon Aegrair C (PAC) HanCInane 3na imerruotLacres (MQOE 1)

0 1 x | OAy OAg OAq OAq 0A3 0A2 OA OAg | Oawa Owecuon Qeinout | =Quiout -
flegraier A IOORA)

! o 0 x | oeay O8g O8g 08, 083 082 08, 08g | Caw Owecvon Gminout. ! =Ouiout
Regrsier B (OORM

' 0o o0 | cc; oceg ocy 0Ca CCy OC2 0C; 0Cq | Oaw Owecnon Quinput 1 *Quiut MOOE O
Regrswr C (00A0)

1 0 ! ' - = = Mg M3 M2 My Mg Inerrunt Mase Regrsier G=mash. | =€nsoie IMOOE 1.

1 1 Q x | cB) CBp Cay Cag IEg €3 P MC Conrol Regisier (CM Voce $9C180 Dy MC

' 1 1 1 - = = Alg Alj Al Al Alg Aciive intgeny0t Aegrater AIR)

8525 FUNCTIONAL DESCRIPTION

Control Register (CR) Port Registers (PRA, PRS, PAC)

The Dits o the control register select the vanous operaing Reading (ne Port Regisier returns the logic siates of the
mades of (ne 6525. Althougn the exact function of each Dit 13 associaled port ping. The D vORAQE levels must meel the
explained througnout (he functional descnolon. ihe func- ViH anga Vi soeciication hmits 10 ensure vaia data. (Exces-
lions are summanzed nere 'or convenience. sive 10aaing of Ime oulput dnver May cause ine calareac o

gilter from ine =2xpecled outpul) It the pont pin 1S pro-
grammed as an oulpul Dy tne DOR. the output anver s setto
ine last data written 10 ihe corresponding PR it

ICONTROL REGISTER 81T r 6 § ¢+ 3 2 0
FUNCTIONAL DESIGNATIONICS, C8g CAy Cag '€y €5 P MC

S e
C3 Line Contrai

CA Line Control

MODE 1 — (MC=1)

InMode !.the 6525 provides 2 8-oit bi-directional pors (A
and B) as in Mode Q. By wring MCat, Port C 18 automat-

14 Active Eage Setect

13 Active € g
ve €990 Saect cally converied 10 3 5 level prionty interrupt controller with
Interruat Pranity interrupt output (1AQ) ana a handshake control ine for each
Enace pont (CA angd CB).
Moge Controt
VOOE O PIN NAMES [PC7 PC8 9CS_PC4 PCI pc2 PC1_PCO
" MODE ! PIN NAMES |8 CA | e 13 12 n 0
MODE 0 — (MC=0) ’ Port Register C — PAC (Mode 1)
n M All buts of the PRC can be read as in Mode Q Dut the state
ode O, three 8 bit bi-directional ports (A. B, C) are of the interrupt latches, rather than (ne interuot pIns. is
B e 8525 Eacn port ras two associated read/ ratumed in the five iow order Dits of PRC. Writing “0" 103 PRC
igl | R . .
egisiers bit clears the corresponding interrupt 1atch but has no effect
Data Direction Registers (DORA, DORS, DDRC) g;""et:te g:ﬁ:d:f‘iﬁ oulputs. Wnting 1" toa PRC bithas no
Cach bit of the data directon registers controis the i
carrespanding pin of tne associatea con as loliows: WODE O 81T NAMES |PC; PCg PCs PCa ac ACy PCi PCh
COR O Oirecuon of oort 2N VOOE | 81T NAMES T8 CA RO Ly L3 N2 b )
5] inpul ICuULDUL Srrvee T 3a0iea)

1 ColoutiOuiDut Irver enraoiedh

2-81



READ CYCLE TIMING
i 4
“ﬂm 8828A 85258
Symbol Characteristic | WMIN | MiN | MAX | MIN | MAX | UNITS
Tac | Read Cycle 450 - 225 - 168 - ns
TACC Access Time! - 450 - 225 - 155 ns
Tco CS to Output Valid - 270 - 120 - 70 ns
Tacs. | RS 10CS SetUp 0 - 0 - 0 - ns
TACH RS to CS Hoid 0 - 0 - 0 - ns
TacS R/WhightoCS SetUp 0 - 0 - 0 - ns
TRCH' R/W hign to CS Hoid 0 - 0 - 0 - ns
ToTD CS to Output of Delay 20 120 20 ' 120 20 100 ns
TPOS Port input Set Up 120 - 60 - 40 - ns
TPOM Port input Hold 150 - 150 - + 150 — ns
NOTE 1 — Access lime measured from later of R/W nigh or RS siable.
WRITE CYCLE TIMING
Symbol Charscteristic ﬂﬂﬂ—"nmgé%'sém Mmoszsam__ UNITS
TWC write Cycle 450 - 225 - 169 - ns
Tacs | RS10CS Setup 0 - 0 - 0 - ns
TacH | RS 1o CS How 0 - 0 - 0 - ns
TWCS AW Iowto TS Setus |- 0 - 0 - o} - ns
TWCH | RW iow 1o CS Hoid 0 - 0 - 0 - ns
Tos DataBustoCSSetup | 150 - 100 - 50 - ns
TOH Data Bus to CS Hod 0 - 0 - 0 - ns
Tcpo | €S to Port Out Delay - 1000 - | so00 - 330 ns
Tesp | €5 Puise wietn ¢20 - 200 - 150 - rs
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CA and CB Outputs — (PCS end PCT)

CA and CB may be used as general PUrDOSe Outputs of
as data ranster signais for ports A and B. The operation of
CA and CH is selected as foilows:

CA¢ [Cag|Ca QuTPUT MOOE klv CBgj €8 OUTPUT MOOE
T [ Sel won Oy acwe G| O ] Set iow Oy weng PR, |

tranwton of 13. Reset Resst Mg Dy actve
Dy reading PRA ransion of 14,

0 | 1 |PusesiowiorstieastSOO] O | 1 | Putsesiow loratieast 300
ns aer reading PRA, ng aher wnang PRS

1 |0 |CAlow 110 |[|CBilow

1 J 1 JCAMgN 1 1 [C8 gn

IRG Output — (PCS)

The interrupt Request is set low when an unmasked
interrupt (see below) 18 actvated. TRQ is reset high by
reading the Active Interrupt Register (AIR). The IRQ output
has an open drain (0 aliow wire AND tying of muitipie -
outputs.

14, 13, 12, 11, 10 Inputs — (PC4-PCO)

The five low order pins of Port C are interrupt inputs in
Mode 1. A negative (nigh to low) transition on 12, 11 or |0 sets
the corresponding latch in PRC to indicate an nterrupt,
while aither transition of 13 or 14 can be selected 10 set its
latch as follows:

1€3{13 EDGE SELECTION 1€4] 14 EDGE SELECTION

0 |13 sets IL3 121cN On Negatve 0 | 14 sets 14 la1Ch ON Negave
(P1=10W) ranson. ransibon. |

1 113 sets L3 laich a8 DOSANG 1 ] 14 se1s IL4 lalCh ON OOBAVE

{Iow="n) ITANBILON. transhon.

Interrupt Mask Register (DDRC In Mode 1)

In Mode 1, the five low orcer bits of the DORC are utilized
as interrupt mask dDits of the five coresponding interrupt
latcnes. Wnting a “1” to the mask register enables the
corresponding Interrupt latch 10 imtiate an intemupt while a
"0" masks the Interupt lateh outpul Masking coes not
prevent the nterrupt laich from being set Dy an active input
transition. The interrupt Mask regQister can be read and
written.

Active interrupt Register (AIR)

The five low order bits of the AIR contain the present
interrupt status of the 6525. A “1”in a it of tne AIR indicates
that the coresponding intemupt 1s active. Reading the AIR
c'ears ail AIR bits and rasets any interrupt latch which had
setabitinthe AIR. READING AND WRITING OF THE AIR
AFFECTS THE INTERRUPT PRICRITY STACK Therefore,
tne AIR snould be accessed onty in sinct accordance to the
following rules:

1. READTHEAIRONLYTOINCICATE 3EGINNINGOF
INTZRRUPT SERVICE.

2. WRITETHE AIR ONLY TO INDICATE CONCLUSION
OF INTERRUPT SERVICE.

DESCRIPTION OF PRIORITY INTERRUPT OPERATION

No Priority Operstion Selected — (IP=0)’

When an active transition occurs on an interrupt input
(see 14-i0), the comesponding interrupt laich is set It this
laich is not masked, the comresponding bit of the AIR is set,
iFQ (PCS) is activated iow, and other interrupt laiches are
prevenied from setting new dits in the AIR. After reading the
AIR, the interupt latch comesponding with the bit set in the
AlR is cleared 10 await new input and | AT is reset gh. Any
interrupt laiches remaining 3ot will now restart ihis interrupt
sequence. |f multipie imerrupts Nave been received In the
intenm, Muitiple bits will De s8tin the AIR and all corespond-
ing inlerrupt laiches will be cleared when the AIR is read.
Therelore, soltware must recognize the occurrence of muiti-
pl@ intemupts when nO Profity OPeration is selected.

Priority Operation Selected — (IP=1)

The five interrupt inpuls have a fixed pronty.
14>13> 12> 11> 10. When priority operation is seleclted,
only the highest priority interrupt is placed in e AlR,
ensuring only one bit set jn the AIR at any time. When an
iNtemupt OCCUrS, the COmesPonding interrupt laich is set as
belore but is then compared with 1hg present active iNemuot,
the new bit in the AIR is set and |RQ is actvated low. When
AlRis read, the contents of the AIR are pushed onto a S ievel
stack for comparison with subsequent interrupts and AIR is
cleared.

Alter servicing the new intermupt, the Processor Must wnie
10 the AIR (cleaning the AIR) 10 instruct he 6523 that tvs
interrupt service 1S compiets. The Previous IMerTupl status is
then recalled (popped) 10 the top of the stack (0 be used lor
evaluatng new interrupt INPuts. interrupts of lesser pnonty
than the active interrupt are masked until ali highaer level
interrupts are acknowiedged and compieted by the pro-
cessor (as indicaled Dy AIR reads and wnies). When all
higher prionty interrupts have been serced, the 6525 will
allow a lower pnonty interrupt 10 INCICAIE @ New intermupt
sequence.

The following examples illustrate the pnority interrupt

operation:

A. Single Interrupt

. Inlerrupt recerved by negative transition on 11.

Interrupt fatch 1 (IL1) 18 set

Bit Ay setin AIR.

1RQ activaled low.

Processor responds Dy reading AIR 10 determine

which interrunt occurred.

. AIR is pushed onto interrupt stack and latch 1.8
cleared. —

. AlR is cleared ang IRQ reset high.

. Upon completion of service, Drocessor wrtes 10 AlR.

. Interrupt siack 1S popped, reslonng previous inier-
rupt status.

o nswN-
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8. Lower pnonty interrupt received dunng active ntermuot
. 11 receved and latched.

Ay 1s set ana IRQ activated low. A
Processor reads AlR 10 determune |1 is actuve.
AIR pushed oMo stack and IL Cleared.

AlR cleared ang IRG reset Mgh.
Processor i serncing |11 wiuie 10 occurs and seis
!

La

7. Interrupt -stack pfevents ‘ower pnonty ILg from
iNMaling a new interrupt.

8. Upon compieton of |1 service. processor writes 10
AIR, popping 11 interrupt Out Of stack.

9. ILp 1S NOw permitted !0 inMLate a new interrupt
service.

C. Higher pnonty interrupt receved during aclive interrupt

. Interrupt i1 recenvea and ialched.

Aj 18 set and IRQ acuvaled low.

Processor reads AlR (0 determuine 11 is active.

AIR is pushea onlo stack and IL; cleared.

AlIR cleared and IRQ reset nign.

Processor is servicing |1 when 12 occurs ana sets

iL2. —

A28 set and [RQ activated low because IL2 has

higher pnorty than |1 in stack.

8. Processor recognizes interupt request and calls
interrupt semce routine.
9. Processor reads AIR to determine 12 is active.

10. New AIR i3 pushed onto interrupt stack and IL2
cleared. —

11. AIR cleared and IRQ reset high.

12. Processor services 12,

13. Upon ‘compieticn of 12 service. processor wnies (o
AIR popping 12 interrupt from stack, restonng |1
status ta top of stack (sull prevenung an 1Q interrupt).

14. Processor return from interrupt resumes semvices of
suspended |1 rouline.

15. Upon compietion of |1, processor writes 10 AR,
popoing 11 interupt from stack, leaving N active
interrupts.

L YL Ry
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8523 INTERPFACE AND CONTROL

Initislization

A low on the AES pin clears all 6525 intemal registers.
This puts the 6525 in Moce O with all ihree pons selected as
inputs (floaung), preventing any conflicts an the bi-directional
port lines. For port pins 1o e used as outouls, the desired
oulput data may be wntten (o the port regisier Defore
enabling the output driver. This sequence can eliminate
uncesired oulput conditions when the outputs are enabled
via the DOR.

When seiecting Mode 1. 8 interrupt inputs and 163, )84
Must De stabie before wnting MC B4 10 °1." If thig €an note
ensured. ine nterrupt laiches (PRC4-PRCy $houid be
Cleared by wnung Q 10 PRC after MC=1 and belore unmeg.
Ing the interupt atches. Similarly, it CA ana CB are 1o be
used as datatranster nandsnake lines.no PRA reads or PRS
wnies snouid occuwr aher RES or before actual caia ransfery

are to begn.

Processor Interface

The 6525 13 a lully SIatic device with interface charac-
tensucs simeiar 10 a stabc RAM. To read, the RS and R/W
lines are stabuized and then CS is swilched low, gaung the
desved regiswer onto the Sysiem data bus. (In 650X systems,

may be gated with £2). The system uming must accom-
modate both he TACC (address) and Tco (chip select
Gelays Delore requiring vaiid data. To wnte to the 6525,
SiImilar ming 18 required. with the processor providing vaid
wnie daw atleast pg delore CS swiches hign. To guarantee
proper operation of the 6525, THE R/W LUNE MUST 8E
STABLE ANY TIME &3 IS LOW.

COMMOOQRE SEMICONOUCTOR GROUP reserves the nght 1o make changes g any products heren to
improve reliabiiity, function or design. COMMOOORE SEMICONDOUCTOR GROUP does not assume any
habidity ansing ot of the appiicalion or use of any product or Circuit described herein: neither does it convey
any icense under IS patent rignts nor tre ngnts of others.
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