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6525 TRI-PORT INTERFACE

CONCEPT .

The 6525 TRI-PORT Interface (TPI) is designed to simplify the Implementation of complex UD
operations in microcomputer systems. It combines two dedicated 8-bit 11O ports with a third 8-bit port
programmable for either normal /O operation or oriority interrupt/handshaking control. Depending on
the mode selected, the 6525 can provide 24 individually programmable /O lines or 16 1/Q lines, 2
handshake lines and 5 priorily interfupt inputs.
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I' | 6525 REGISTERS

FEATURES: — - — ; —
* 24 individually programmable (1O lines or 000 0 PRA— Poct Realster A
) — Port Register
16 /O I!nes 2 handshake lines and 5 in- 001 Ay PRE — Port Reister B
terrupt inputs. 010 R2  PRC—Port Register C
e Priority or non-priority inlerrupts 011 R3 DORA — Cata Direction Register A
e« Automatic handshaking 100 R4 DDARB —- Dala Direction Aegister B
» Completely static operation | }% | Eg BEHCC;E?;? F?Eifgeig:';?rn Register C
) Tw{? TTL Drive Capability . 111 R7 AlIR — Active Interrupt Register
« B directly addressable registers i |
« 1 MHz 2MHz and 3MHz operation ; "NOTE: RS2, RS1, RSO respectively
| _ . L e
ORDER NUMBER: |
6525 PIN CONFIGURATION | |
MXS 6525 | |
r' ! 1 Vgsg 1 40 M b
PAD | 2 39 | DBS i
1 g | | PAY 3 38 pas
PA2 ‘ 7 | oB4
PA) 5 3 | DB3
| | PA4 & 35 DB2
FAS 7 M 081
L—- SPEED RANGE . PAS B 33 | pBo
NQ SUFFIX =450 ns PA7 9 32 | PCT
I | A = 225 ns PBO 10 31 PCS
— | PB 11 0 | PCS
B=155ns | PB2 12 29 | pPC4
| PACKAGE DESIGNATOR Aol I 2 res
C=CERAMIC PBS 18 2% | PCH
P =PLASTIC PB& 16 25 | pCO
PBY 17 24 | RSO
CS 18 23 | RSt
R/W 19 2 | RS2
Yoo 20 21 "RES
L
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MAXIMUM RATINGS COMMENT

Supply Voltage, VCC —03Vio+70V  Stresses above those listed under “Absolute Maximum
Inpuy/Cutput Voltage, VIN —03vice+7.0¢V  Ratings" may cause permanen! damage 1o h+ device.
Operating Temperature, TOp 0°C1o70°C  These are stress ratings only. Functional ope-ation of
Storage Temperature, TSTG —~55°Ct0 150°C  this device atthese or any other conditions abg e those

indicated in the operationa! sections of this s; «=cifica-
lion is not implied and exposure 10 absolule m-ximum
raling conditions for extended periods ma, aftecl
device refiabitity.

All inputs contain protection circuitry {0 prevent damage
due to high static discharges. Care should be exer-
cised to prevent unnecessary application of voltages in
excess of the aliowable limits.

CHARACTERISTICS (VCC = 5.0 V £ 5%, Vgg = OV, TA = 0° to 70°C)

CHARACTERISTIC SYMBOL MINM TYP ;l
input High Voltage (Normal Operating Levels) VIH + 20 1.5
Inpul Low Voliage (Normal Qperaling Levels) VIL ~03 1.2
, -t . — ;
tinpul Leakage Current N 0 + 1.0 1
Vin - 0 o) 5_]_3__‘#'____ .
WRITE, RES, CS, RS2-RS0
Three-State {Off State) Input Cumrent TS| 0 { + 20 [
Nin=041024 VYV = maxy
00-07,. PAD-P7. PBO-PBT, PCO-PCY ]
Quipul High Voltage VOr .4 35 | :
{Vce = min, Load = 200 uA) '
Output Low Vollage VoL Vgg 02 . |
(VoC = min, Load = 32 mA)
Quiput High Current (Sourcing) )4 -200 i: ~ 1000
Vo =24 .
1 S
Oulput Low Current (Sinking} . oIt 12 —
VoL =04 V)
Supply Current lec — 50
input Capacitance Cin — 7
Vin OV, Ta = 25°C, 1 = { 0 MH2)
DO-D7, PAD-PAT, PBO-FB7, PCO-PC?
WRITE, RES, RS2-RS0.C5 - [ .
Qutiput Capacitance Coul — 7 10 for

(Vin = OV, T = 25°C, { ~ 1.0 MH2) ] |

Note: Negative sign indicates outward current tlow, positive indicates inward flow.
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READ CYCLE TIMING
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WRITE CYCLE TIMING

Note: All imings referenced 10 Vi max Vi min on inpuls ang Vo max, Vo min on Quipu's.
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READ CYCLE TIMING
| 8525 | _ _e525A | 65258

Symbal |  Characteristic MIN j‘r MAX MIN ’1 MAX | MIN [ MAX
TRC | Read Cycle 450 — 225 |~ 165 -

{ TACC | Access Time! — 450 | — | 225 ' v {55
‘ TCO CS to Quiput Valid — | 270 ~—— 120 - l 70
| TACS RS to C_S SetUp I 0 | —_ ] 0 _ — | 0 -
| TacH | RS to CS Hoid 0 | - 1| 0 S —
| TReg | B/WhightoCSSellp 0 — 0 ' — 0 | _
TRcH | R/W high to CS Hold 0 | - | # —_— 0 —
TOTD L CS 1o Cutpul off Delay 20 120 20 | 120 20 100
| TPDS Pont Input Sel Up | 120 — g0 e | 40 —
l TeDH Porl Input Hold 150 — | 150 — | 150 | —

NOTE 1 — Access lime measured from later of R/W high or RS stable.

WRITE CYCLE TIMING

| i ) rL__ 6525 ‘{ aszsAm —% 65258
Symbol Chsracteristic MIH*T MAX JMIN—_l MAX MIN "FE!

TwC Writ; Cycle : 450 — 226 | - | 165 ~
TACS | RS to CS Set Up 0 o 0 | - 0 | —
TACH RS to CS Hola | 0 | — l C l —_ ] C .

| TwCs AW low lo CS SelUp | 9 | — 0 — 0 -

| Twen | BW low to €S Hold o | - 0 - 0 —
DS Data Bus 1o CS Set Up 150 — ' 100 - 50 —

t  TDH : Data Bus to CS Hold e | — | 0 I C | -
Tcpo | CS 1o Port Out Delay - | 1000 — 500 — 330 |

l TCSP ‘ CS Pulse Width l 420 § - L 200 — i 150 i - )
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T B 1:
ADDRESS REGISTER B(TS REGISTER NAME COMMENT }
RS2 R5Y RSO MO o7 Do E___Ei____m D2 1 Do _ t | _ _ _ ————
0 0 0 X | PAy PAg PAg PAy PA3 Pas PAy; PAg | Port Register A {PRA} |
0 { I X PBy PBg PBg PBy PB3y PBy PB; PBg | Fort Register B (PRB)
¢ | 0 0 PCy PCg PCg PC4 PCy PCo PCy PCg | Pon Register C (PRC)
0 1 0 I C8 CA (RO L4 g Il g Iug | Pon Regster C({PAC Mandshake and InterruptLaiches IMGDE 1)
O l 1 X DA7; DAg DAg DAy DAy LAs DAy DAg | Dala Qirechon Q=input; 1 =0ulput
Regisler A (DDRA) r
I 0 9, X 0By DBg DBg DBg DBa 08p DB, DBp | Data Cirecuon O=tnpul; | =Culput ’
Regisler B (DDRB)
1 0 | Q0 | OCy DCg DCg DCy DC3 DCy DC) OCo | Data Direchion O=Inpoul. 1=Cutput sMOQE O
| Regisier C (DORC)
l 0 1 l - — = Mg M3 M3 My Mg | Interrupt Mask Regisier (=Mask. t=Enable IMOLE 1)
| ! Q x 1CBy CBy CAy CAp Eg 1E£E7 (P ML | Conwol Register I(CH) Mode Selecled by MC
1 1 1 i - —— —= Alg AIJ Ala Al ﬁ.lﬂ ‘; Aclwe Interrupl Register iAlR}
i oo . 1 ‘ - —

6525 INTERNAL REGISTERS
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6525 FUNCTIONAL DESCRIPTION

Control Register (CR)

The bits ol the conlrol register selectthe various cperaling
modes of the 8525. Although the exactlunchion ol each bitis
explained throughout the functional descrnpiion, the func-
lions are summarnzed here lor convenience.

COHTROL REGISTER BIT 7 6

5

J

Z

il

I

FUNCTIONAL DESIGNATION|CB) CBg CA; Cap €4 HEj

CA e Conlrol

P MC

0 |

renien

CA Ling Conugl  «=

14 Aclive £dge Select ——

13 Active £dge Selec! -

inlerrupl Prigrdy e
Enacie

Mode Conliod

MODE 0 — {MC=0)

In Mode 0. Ihree 8 D bi-directional ports (A, B. C) are
available on the B525. Each pant has two associaled read/
wrle reqisters:

Data Direction Registers (DORA, DDRB, DDRC)

Each it of the data direclion registers controls the
corresponding pin of the associated port as follows:

Directton af port oin

Pl i ———

I.I"‘LLJ-L,[ [Ou'.ﬂ'_.pl dre et d'ﬁh[}ir}ijj
I O anulZOutput dreser emal tadd)

Port Registers {PRA, PRB, PRC)

Reading the Par Register returns Ihe logic stales ol the
associaled port pins. The pin vollage levels must meet the
ViH and Vj_ specilication hmits 1o ensure valid data. {Exces-
sive 1oading of the culput dnver may cause the dala read 1o
diller from the expected oulpul} I the pot pin is pro-
grammed as an ouipul by the DORK. the output driveris set to
the 1ast data wrilten 10 the corresponding PR bil.

MODE t — (MC=1)

InMode 1, the 8525 provides 2 B-bilbi-directional ports (A
and B} as in Mode 0. By wriing MC=1 Port C is automat-
cally converted 10 a S level pncrty inlerrupt controlier with
interrupl cutputl (1RQ) and a handshake contro! fine lor each
part (CA and CBJ.

—— e

PC7 PCE PC5 PCa PC3 PC2 PC1_PCO
ca Ca 1RO 4 13 12N 10

MODE O PIN NAMES
MODE | PIN NAMES

t

Port Register C — PRC (Mode 1)

All bits ol the PRC can be read as in Mode Q but the stalte
of the wnlerrupl latches, rather than he inlerrupl pins, 1S
returned in the five low order bits of PRC. Wnting "0" 1o a PRC
bil clears the corresponding interrupt latch but has no eflect
onthe CA CB, or IRQ outputs. Writling “1" to a PRC bithas no
ellect on Mode 1.

MODE 0 8IT NAMES 1PCy PCg PCg PCy PCy PCor PCy PCg
MODE ! BIT NAMES |[CB CA T 1Ly 1Lz g 14  Ig
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CA and CB Outputs — (PC8 and PC7)

CA and CB may be used as general purpese oulpuls or
as data transfer signals for ports A and B. The operation of
CA and CB is selecled as {ollows:

CBg| C8 QUTPUT MODE

DESCRIPTION OF PRIORITY INTERRUPT OPEFATION

No Priority Operation Selected — (1P=Q)

when an actlive transition occurs on an inlerre: 1 input
(see [4-10), the corresponding interrupt {atch is set !t this

CA, CAg1CA OUTPUT MODE
0 §Sel high by active | O
' fransilion of 13. Resel iow

Dy reading PRA |
1 | Pulses!lowltoratieast 500 ©
ns after reading PRA.

0
0

CA high

Sel low by M-i;lrrg PRB.
Resel high by active
Irans:bon of j4.

Pulses lowloralleast 500 |

ns afte: writing PRAB.
CB iow
CB high

IRQ Output — (PCS5)

The interrupt Request is sel low when an unmasked
inlerrupt [see below) is activaled. 1RQ is reset_high by
reading the Aclive Interrupt Register (AlR). The 1RO output
has an open drain to allow wire AND tying of multiple
Culputs,

14, 13, 12, 11, 10 Inputs — {PC4-PCOQ)

The five low order pins of Port C are interrupt inputs in
Mode 1. A negative (high 10 low) transition on 12 11 or 10 sets
Ihe corresponding lalch in PRC 1o indicate an interrupt,
while either lransition of 13 or |4 can be selecled 10 set s
latch as {ollows:

(3 EDGE SELECTICN

O 13 sets IL3 latich on negative
(hi—low} Iransition.

1 |13 sets iLg laich as positive
{low—h] transihon.

14 EOGE SELECTION

14 sels JLy 1alch on negalive
ransibon.
I4 sels L4 I3tCh on positive
ranstion,

Interrupt Mask Reglster (DDRC In Moda 1)

in Mode 1, the five iow order bits of the DDRC are utilized
as interrupl mask bils of the five corresponding interruplt
lalches. Writing a 1" 10, the mask register enables the
corresponding interrupt lalch to initiate an interrup! while a
“0" masks the interrupt latch outpul. Masking does nolt
prevent the inlerrupt latch from being set by an active input
ransilion, The interrupl mask reqgister can be reagd and
writlen.

Actlve Interrupt Register {AIR)

The five low order bils of the AIR contain the present
interrupt status of the 6525, A “1"in a bit of the AIR indicates
thal the corresponding interrupt is active. Reading the AIR
clears all AIR bits and resets any interrupt {atch which had
set a bitinthe AIR. READING AND WRITING OF THE AIR
AFFECTS THE INTERRUPT PRIORITY STACK. Therelore,
the AIR should be accessed only in strict accordance to the
lollowing rules:

1. READTHEAIRONLYTOINDICATE BEGINNING OF
INTERRUPT SERVICE.

2. WRITETHE AIRONLYTO INDICATE CONCLUSION
OF INTERRUPT SERVICE.

lalch is not masked, the cormesponding bit of the AlR is set,
IRQ (PC5) is activated tow, and other interrupt lalcies are
prevenled from setling new bits in the AIR. Aher reariing the
AR, the interrupt latch corresponding with the bit s« 4 in the
AIR is cleared to await new input and IRQ is rese! Rheah, Any
interrupt latches remaining sel will now restan this iniemypl
sequence. If mulliple inlerrupls have been receive:.' in the
interim, multiple bils will be setinthe AIR and all corre: Hond-
ing interrupt latches will be cleared when the AIR . read.
Therefore, soltware must recognize the occurrence . multi-
ple inlerrupls when no priofity gperation is selecler:

Priority Operation Selected — {IP=1)

The live inlerrupl inputs have a fixed 1 wonty:
14>13> 12 > 11> 10. When priority operalion is s -ted. |
only the highest pnority interrupt is placed in tt-- AIR,

ensuring only one bit sel in the AIR al any time. ¥+!.cn an
inlerrupt occurs, the corresponding interrypt laich i+ »at as
belore but is then compared with the presentactive it rrupt,
the new bit in the AlR is set and IRQ is actlivated lov *“/hen
AlR isread, the conlenls of the AlR are pushed onlo .. ' ievel
stack for comparison with subsequent interrupts ana AR IS
cleared.

Alter servicing the new inlerrupt, the processor mu | wrile
0 the AIR (clearing the AIR) to instruct the 6525 1'- ! this
interrupt service is complete. The previous interrupt &' 1us IS
then recatled (popped) to the top of the stack 1o be v =d for
evalualing new interrupt inputs. Interrupts of lesser ;:iority
than the active interrupt are masked until all high:: ievel
interrupls are acknowledged and completed by . pro-
cessor {as indicaled by AIR reads and writes). W..n all
higher priority interrupts have been serviced, the 85 % will
allow a lower priority interrupt 10 indicate a new ir...:rrypt
sequence.

The tollowing examples illusirale the priority in rup!
opearalion:

A. Single Interrupt
1. Interrupl received by negative transition on
2. Interrupt laich 1 (ILy) I1s sel.
3. Bit Ay selin AIR.
4. 1RQ activated low.
5. Processor responds by reading AIR to del-- . iine
which interrup! occurred.

6. AIR is pushed onto interrupt stack and latc. 1 is
Cleareg. o

/. AIR is cleared and IRQ rese! high.

8. Uponcompletion of service, processor writes ' - 4R,

8. Interrupt stack is popped, resloring previous ' iler-

npt status.
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B. Lower priority interrupt received during actlive interrupt

|1 received and latched.

A1 is set and IRA activated low.

Processor reads AlR lo determine |1 is aclive.

AlIR pushed onlo stack and |Ly cleared.

AIR cieared and IRQ reset high.

Processor is servicing |11 while 10 occurs and sels

ILg.

7. Interrupt stack prevents lower priority (Lo from
initiating a new intarrupt.

8. Upcen completion of 11 service, processor writes 1o
AlIR, popping (1 inlerrupt oul of slack.

9. {tp is now permitted tc initiate a new Interrupt
service.

C. Higher pricrity interrupt received during active internupl

Interrupt 11 received and laiched.

A1 is sel and |IRQ actlivated tow.

Processor reads AlR to determine 11 s active.

AlR is pushed onlo stack and iLy cleared.

AIR cleared and IRQ reset high.

Processor is servicing 11 when 12 occurs and sels

L2 _

Az is sel and IRQ aclivaled low because IL2 has

higher priority than 11 in stack.

8. Processor recognizes interrupt request and calls
interrupt service routine,
9. Processor reads AiR o determine 12 is active,

10. New AIR is pushed onto interrupt stack and iLp
cleared. .

11. AIR cleared and [RQ reset high.

12. Processor services 12

13. Upon completion ot 12 service, processor wriles 1o
AIR popping 12 inlerrupt lrom slack, restonng |1
status to top of stack {still preventing an IC inlerrupt),

14. Processor return from inlernupt resumes services of
suspended |1 routine,

15. Upon completion of 11, processor wrtes o AIR,
popeing 11 interrupt rom stack, leaving no aclive
inlerrupls.

2R o
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8525 INTERFACE AND CONTROL

initiailzation

A low on the RES pin clears all 6525 internal registers.
This puts the 6525 1n Mode 0 with all three ports selecCled as
inputs {floating), prevenling any contlicls on the bi-directional
pod lines. For port pins 10 be used as outputs, the desied
outpu! data may be written 10 the port register belore
enabling the oulput driver. This sequence can eiminale
undesired oulput conditions when the oulpuls are enatled
via the DDR.

6525

When selecting Mode 1, all interrupt inpuls and iE3, IE4
must be stable belore writing MC bitto *1." If this can notbe
ensured, the intemupl lalchaes (PRC4-PRCp) shouid be
cleared by writing 0 1o PRC alter MC=1 and before unmask-
ing the interrupt latches. Similarly, it CA and CB are 1o be
used as datatransfer handshake lines, no PRA reads or PRB
wriles should occur after RES or belore actual data transters
are lo begin.

Processor Inlerfaca'

The §525 is a fully static device with interface charac-
teristics similar 10 a static HAM. To read, the RS and R/W
lines are stabilized anc then CS is swilched low, gating the
desired register onto the system data bus. (In 650X systems,
CS may be gated with 82). The system timing must accom-
modate both the TACC (address) and TCO (chip select)
delays before requiring valid data. To write 10 the 6525,
similar tming is required, wilh the processor proviging vahd
write data atieast s belfore CS swilches high.To guarantes
proper operalion of the 6525, THE R/W LINE MUST BE
STABLE ANY TIME CS IS LOW.

COMMODORE SEMICONDUCTOR GROUP reserves the nght to make changes 1o any producls herein 1o
improve reliability, lunction or design, COMMODORE SEMICONDUCTOR GROUP does not assume any
liability arising ot of the application or use of any product or circu! described herein: neither does it convey
any license under its palent nghis nor the nghts of others.




