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6525 TRI-PORT INTERFACE
C O N CEPT...

The 6525 TRI-PORT Interface (TPI) is designed to simplify the Implementation of complex I/O 
operations in microcomputer systems. It combines two dedicated 8-bit I/O ports with a third 6-bit port 
programmable for either normal I/O operation or priority interrupt/handshaking control. Depending on 
the mode selected, the 6525 can provide 24 individually programmable I/O lines or 16 I/O lines, 2 
handshake lines and 5 priority interrupt inputs.

FEATURES:
• 24 individually programmable I/O lines or

16 I/O 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, 2WHz and 3MHz operation

6525 REGISTERS

000 R0 PRA—Port Register A
001 R1 P R 3 - Pori Register B
010 R2 PRC —Port Register C
o n R3 DORA—Data Direction Register A
100 R4 DORB —Data Direction Register B
101 R5 D D R C -D ata  Direction Register C
110 R6 C R -C on tro l Register
111 R7 A IR -A c tive  Interrupt Register

"NOTE: RS2, RSI, RSO respectively

ORDER NUMBER:

M XS 6525

------ SPEED RANGE
NO SUFFIX =  450 ns

A =  225 ns
B =  155 ns

. p a p .k a g f  d e s ig n a t o r
C -=C E R A M IC
P =  PLASTIC

6525 PIN CONFIGURATION

V ss 1 40 DB7
PAD 2 39 DBS
PA1 3 36 0B5
PA2 4 37 DB4
PA3 5 36 OB3
PA4 e 35 DB2
PA5 7 34 081
PA6 a 30 DB0
PA7 9 32 PC 7
PBfi 10 31 PCS
PB1 11 30 PCS
PB2 12 29 PC4
PB3 13 2D PC3
PB4 14 27 PC2
PBS 15 M PC1
PB6 1» 25 PCO
PB7 17 24 RSO

CS 1* 23 RSI
R/W 18 22 RS2

VDD 20 21 "r e s
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6525
MAXIMUM RATINGS
Supply Voltage, V c c
Input/Output Vollage,V|N 
Operating Temperature, Top
Storage Temperature, TsTG

—0.3V to +7.0V 
-0 .3  V to + 7.0V 

0°C to 70°C 
—55“C to 150°C

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

COMMENT
Stresses above those listed under “Absolute Maximum 
Ratings" may cause permanent damage to th<- device. 
These are stress ratings only. Functional ope--jlion of 
this device at these or any other conditions abc vp those 
indicated in the operational sections of this specifica­
tion is not implied and exposure to absolute maximum 
rating conditions for extended periods ma, affect 
device reliability.

CHARACTERISTICS (Vpc -  5.0 V ±  5%, Vss -  QV, Ta -  0° to 70 C)

CHARACTERISTIC SYMBOL MIN TYP MAX U- !T

fnpul High Vottage (Normal Operating Levels) V|H +  2.0 15 v c c

Input Low Voltage (Normal Operating Levels! VlL -0 3 t 2 +0 8

Input Leakage Current 
Vjn -  0 to 5.0 V

WRITE. RES. CS. RS2-RS0

• in 0 ± 1.0 ± 2.5 I*- '■

Three-State {Off-State) Input Current 
{Vjn -  0.4 to 2.4 V V qc “  mai0 
DO-07, PA0-P7. PBOPB7, PC0-PC7

JTSl 0 ±  2 0 ±  10 ,(, *\

Output High Voltage
(Vq c  ~  m in' Load “  2°o  ^ A)

VOH 2.4 3.5. VCC V

Output Low Voltage
(Vcc “  m in' LoacJ -  3-2 ntA)

VOL VSS 02 0.4

Output High Current (Sourcing) 
f^OH “ 2.4 V)

'O H -2 0 0 -1 0 0 0 -

Output Low Current (Sinking) , 
(V o i -  0.4 V)

'OL 32 - -

Supply Current >cc - 50 100 li

Input Capacitance
(Vjn 0V, TA -  25'C. t ~  t .0 MHz) 
D0-D7, PA0-PA7. PB0-PB7, PC0-PC7 
WRITE, RES, RS2-RS0. CS

Cm ” 7 10 1

Output Capacitance 
(Vjn -  0V. Ta  -  25‘ C, t -  1.0 MHz)

C0ut - 7 10 I-*

Note: Negative sign indicates outwand current itow. positive indicates inward flow.
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6525
READ CYCLE TIMING

RS2-RS0

WHITS

X
7

TrC -

t ACS

thcs

ta c h

trch

: c

V
cs

DATA 8US OUT

f
TOO-

to t d

ta c c

PORT INPUTiX
TPOS -4 --------- Tp0H

>

x
WRITE CYCLE TIMING

Note: All timings rafefsnced to V][_ max, Vm  mm on inputs and VQ(_ V0H m‘n ° n outputs.
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6525
READ CYCLE TIMING

Symbol Characteristic
6525 6525A 6525B

UNITSMIN MAX MIN MAX MIN MAX

Trc Read Cycle 450 — 225 — 165 — ns

Ta CC Access Time1 — 450 — 225 — 155 ns

T co CS to Output Valid — 270 — 120 - 70 ns

t ACS RS to CS Set Up 0 — 0 — 0 — ns

Ta CH RS to CS Hold 0 - 0 — 0 — ns

t r c s RAV hightoCSSetUp 0 — 0 — 0 — ns

t r c h R/W high to £S Hold 0 — 0 — 0 — ns

to td CS to Ouiput off Delay 20 120 20 120 20 100 ns

Tpos Port Input Sel Up 120 — 60 — 40 - ns

TpDH Port Input Hold 150 — 150 — 5 50 — ns

NOTE 1 — Access time measured from later of RAV high or RS stable.

WRITE CYCLE TIMING

6525 6525A 6525B
Symbol Characteristic MIN MAX MIN MAX MIN MAX u n ; >

TyVC Wrtle Cycle 450 — 225 — 165 — nr

Ta c s RS to CS Set Up 0 0 — 0 — n;.

Ta CH RS to CS Hold 0 — 0 — 0 — r’:-

TWCS RAV low lo CS Sel Up 0 — 0 _ 0 — IV

Tw CH R/W low to CS Hold 0 — 0 — 0 - ii

TDS Data Bus to CS Sel Up 150 — 100 — 50 — n -

TDH Data Bus to CS Hold 0 — 0 — 0 — r -

Tc p d CS to Port Out Delay — 1000 — 500 — 330 r,-.

TCSP CS Pulse Width 420 — 200 — 150 — r c
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6525
6525 INTERNAL REGISTERS

«S2

ADDRESS 

8S1 RSO MC 07 DO

REGISTER BITS

05 CM D3 D3 01 oo

REGISTER NAME COMMENT

0 0 0 X PA7 PAg PAj PA4 PA3 P A j PA, PAq Port Register A jPRA)
0 0 1 X P 97 p b 6 P85 p b 4 p b 3 p b 2 PB, PBq Port Register 0 (PRB)
0 1 0 0 P C 7 PC6 PC5 PC 4 PC3 PC2 PC, PC0 Port Register C (PRC)
0 1 0 1 c a CA ir 5 1L4 'L3 il 2 'Li Port Register C {PRC} Handshake and interrupt latcnes {MODE i)
0 1 1 X 0A7 OAg d a 5 Da  4 Da 3 CM<O

DA, OAq Data Directors 
R o s ie r  A iDDRAj

0 -lnput; 1 -Output

! 0 0 X D 3 j d b 6 d s 5 O84 0 B3 d b 2 OB, DB0 Data Direction 
Regisler B (DORB)

0-tnpul; I "-Output

1 0 1 0 0C7 d c 5 DCS OC4 0C 3 d c 2 D C, DCq Daia Direction 
Register C  (DDRC)

0 -Inpul: t-Output ^MOQE Oj

1 0 1 I - — — M4 m 3 w 2 W, Wq interrupt Mask Register 0 -M ask, 1-EnaDte (MODE t)
1 \ 0 X C B | C B 0 CA, CAq 164 '£3 IP MC Conrroi Register (CR) Mode Sdecied by MC
1 1 1 1 — A l4 a i 3 A l2 A l, Alg Active Interrupt Register <AtR}

6 5 25  FU N C TIO N AL DESCRIPTIO N

Control Register (CR)
The bits ol the control register select the various operating 

modes ol the 6525. Although the exact (unction ol each bit is 
explained throughout the functional description, ihe func­
tions are summarized here lor convenience.

CONTROL REGISTER BIT 7 6 5 4 3 2 1 0

FUNCTIONAL DESIGNATION C B i C B q C A j CAq 1^4 JE3 JP MC

t__ L.

C8 line Control , __

CA Line Control -------

14 Active Edge Select 

13 Active Edge Select

interrupt Pnomy -------
Enaoie

M oae  Control ---------

MODE 0 -  (MC=0)
In Mode 0. three 9 bil bi-directional ports (A. B. C) are 

available on the 6525. Each port has two associated read/ 
wnie registers.

Data D irection Registers (DDRA, DDRB, DDRC)
Each pit of the data direction registers controls the 

corresponding pin of Ihe associated port as follows:

DOR bit D irectfon o l p o rt p in

0
1

in p u t (O ufput d f've r d ’^ a c ^ J I  1 
O utpu t .O u tou l f lrv r t j t  |

Port R eg is te rs  (PRA, PRB, PRC)

Reading Ihe Pon Register returns the logic stales of the 
associated port pins. The pm voltage levels must meet the 
Vih  and Vil  specilication limits to ensure vaiddaia.(Exces­
sive loading of the output driver may cause the data read to 
differ from the expected output.) H Ihe port pm is pro­
grammed as an oulput by the DOR. the output driver is set to 
the last data written to the corresponding PR bit.

MODE 1 -  (M C = t)

In Mode i the 6525 provides 2 8-bii bi-directional pons (A 
and B) as in Mode 0. By writing MC“ 1, Port C is automati­
cally converted to a 5 level priority interrupt controller with 
interrupt output (I RQ) and a handshake control line lor each 
port (CA and CB)

MODE 0  Pin NAMES P C 7 PC6 PC5 PC4 PC3 PC2 PCI PCO
MODE 1 PIN NAMES C B  CA TrO 14 13 \2 11 10

Port Register C — PRC (M ode 1)

All bits ol the PRC can be read as in Mode 0 but the state 
of ihe interrupt latches, rather than the interrupt pins, is 
returned in the five low order bits of PRC. Writing "0" to a PRC 
bit clears the corresponding mierrupl latch but has no eflect 
on the CA, CB, or IRQ outputs. Writing " I "  to a PRC bit has no 
eflect on Mode 1.

MODE 0 BIT NAMES PC? PC6 PCs P C 4 PC3 PC2 PC, P C o j
MODE 1 BIT NAMES CD CA m o 't-3 l l 2 '1-0 1
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6525
CA and CB Output* — (PC6 end PC7)

CA and CB may be used as general purpose outputs or 
as data transfer signals lor ports A and B. The operation of 
CA and CB is selected as follows:

IRQ Output -  (PC5)

The Interrupt Bequest is set iow when an unmasked 
interrupt (see below) is activated. IRQ is reset high by 
reading the Active Interrupt Register (AIR). The IRO output 
has an open drain to allow wire AND tying of multiple 
outputs.

14, 13, 12, 11, 10 inputs — (PC4-PC0)

The five low order pins of Port C are interrupt inputs in 
Mode 1. A negative (high to low) transition on 12.11 or 10 sets 
Ihe corresponding latch in PRC to indicate an interrupt, 
while eilher transition of 13 or 14 can be selecled to set its 
latch as follows:

1E3 13 EOGE SELECTION I !£< 14 EDGE SELECTION
0 13 sets lt- 3  latch on negative I  0 14 sets IL 4 latch o r  negative

(hi—low) transition. j transition.
1 13 sets IL3  latch as positive |  1 14 sels IL4  latch on positive

(low—hi) transihon. i transition.

Interrupt Mask Register (DDRC in Mode 1)

In Mode 1, the five low order bits of the DDRC are utilized 
as interrupt mask bits of the five corresponding interrupt 
latches. Writing a “ 1" to. the mask register enables the 
corresponding interrupt latch to initiate an interrupt while a 
“0" masks the interrupt latch output. Masking does nol 
prevent the interrupt latch from being set by an active input 
transition. The interrupt mask register 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 bit of the AIR indicates 
that the corresponding interrupt is active. Reading the AIR 
clears all AIR bits and resets any interrupt latch which had 
set a bit in the AIR. READING AND WRITING OF THE AIR 
AFFECTS THE INTERRUFT PRIORITY STACK. Therefore, 
the AlR should be accessed only in strict accordance to the 
following rules:

1. READTHEAIRONLYTO INDICATE BEGINNING OF 
INTERRUPT SERVICE.

2. WRITE THE AIR ONLY TO INDICATE CONCLUSION 
OF INTERRUPT SERVICE.

DESCRIPTION OF PRIORITY INTERRUFTOPERATION

No Priority Operation Selected — (IR—=0)

When an active transiiion occurs on an intem_-.it input 
(see 14-10). the corresponding interrupt latch is sei if this 
laich is not masked, the corresponding bit ol the AIR is set, 
IRO (F’CS) is activated low, and other interrupt laic.iies are 
prevenled from setling new bits in the AIR. Alter rearing ihe 
Al R, the interrupt latch corresponding wilh the bit s*. i m the 
AIR is cleared to await new inpul and IRO is reset high. Any 
interrupt latches remaining sel will now restart this i'ie rrup l 
sequence. If multiple interrupts have been receiver in the 
interim,multiple bils will be selin theAIR and all conn  <)ond- 
ing interrupt latches will be cleared when the AIR ■„ read. 
Therefore, software must recognize the occurrence >.-! multi­
ple interrupts when no priority operation is selected

Priority Operation Selected — (IP=1)

The five interrupt inputs have a fixed p fority: 
14 > 13 > 12 > it > IQ, When priority operation is s<" cted, 
only the highest priority interrupt is placed in it.- AIR, 
ensuring only one bit set in the AIR at any time. W. ,rn  an 
interrupt occurs, the corresponding interrupt latch i1. ‘-et as 
before but is then compared with the presentactiveii nupt, 
the new bit in ihe AIR is set and IRQ is activated kn- -Vhen 
AIR is read, the conlenls of Ihe AIR are pushed onto;, ievet 
Stack for comparison with subsequent interrupts an*; -MR is 
cleared.

After servicing the new interrupt, the processor mu i write 
to the AIR (clearing the AIR) to instruct the 6525 H ;! this 
interrupt service is complete. The previous interrupt sv ius  is 
then recalled (popped) to the top of the stack to be us :d for 
evaluating new interrupt inputs. Interrupts ol lesser r sority 
than the active interrupt are masked until all high-: level 
interrupts are acknowledged and completed by U \ pro­
cessor (as indicated by AIR reads and writes). W. -n all 
higher priority interrupts have been serviced, the 6103 will 
allow a lower priority interrupt to indicate a new ir..-;rrupt 
sequence.

The following examples illustrate the priority in:- Mupt 
operation:

A. Single Interrupt
1. Intemjpl received by negalive transition on i '
2. Interrupt latch 1 (ILi) is sel.
3. Bit A i set in AIR.
4. IRQ activated low.
5. Processor responds by reading AIR to del1. , line 

which interrupt occurred.
6. AIR is pushed onto interrupt stack and lati - i is

cleared. __
7. AIR is cleared and IRQ reset high.
8. Upon completion of service, processor writes AIR.
9. Interrupt stack is popped, restoring previous, inter­

rupt status.

CA, CAq CA OUTPUT MODE CB, C8 0 CS OUTPUT MODE
0 0 Sel high Oy active 0 0 Sel low by writing PRB

transition o l 13 Reset low Resei high by active
by reading PRA iranstbon ot 14

0 1 Pulses iow lo rs ileas t500 0 ) Pulses lowJoralleast 500
ns after reading PRA. ns ahei writing PRB

1 0 Ca  low 1 0 CB low
t 1 CA high 1 1 CB high
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6525
B. Lower priority interrupt received during active interrupt

1. (1 received and latched.
2. A t is set and IRQ activated low.
3. Processor reads AIR to determine II is active.
4. AIR pushed onto stack and IL i cleared.
5. AIR cleared and IRQ reset high.
6. Processor is servicing 11 while 10 occurs and sets

ILO-
7. Interrupt stack prevents lower priority ILq from 

initiating a new interrupt.
8. Upon completion of i t  service, processor writes to 

AIR, popping It interrupt out of stack.
9. ILq is now permitted to initiate a new interrupt 

service.
C. Higher priority interrupt received during active interrupt

1. Interrupt 11 received and latched.
2. A i is set and IRO activated low.
3. Processor reads AIR to determine 11 is active.
4. AIR is pushed onto_stack and IL i cleared.
5. AIR cleared and IRQ reset high.
6. Processor is servicing 11 when 12 occurs and sels

*1-2- _
7. A2 ts set and IRQ activated low because IL2 has 

higher priority than II in stack.
8. Processor recognizes interrupt request and calls 

inierrupt service routine.
9. Processor reads AIR to determine 12 is active.

10. New AIR is pushed onto interrupt stack and IL2
cleared. ___

11. AIR cleared and IRQ reset high.
12. Processor services 12.
13. Upon completion of 12 service, processor writes 10 

AIR popping 12 interrupt from slack, restoring 11 
status to top of slack (still preventing an 10 inierrupt)

14. Processor return from inierrupt resumes services ol 
suspended II routine.

15. Upon completion of 11, processor writes to AIR, 
popping !1 inierrupt from stack, leaving no active 
interrupts.

8525 INTERFACE AND CONTROL

In itia liza tion

A low on the RES pin clears all 6525 internal registers. 
This puis Ihe 6525 in Mode 0 with all three ports selected as 
inputs (floating), preventing any conllicls on the bi-directional 
port lines. For port pins to be used as outputs, the desired 
output data may be written to the port register before 
enabling the output driver. This sequence can eliminate 
undesired oulput conditions when the outputs are enabled 
via ihe DDR.

When selecting Mode 1. ail interrupt inputs and !E3, IE4 
must be stable before writing MC bil to “ 1." If this can not be 
ensured, trie interrupt latches (PRC4-PRC0) should be 
cleared by writing 0 to PRC after MC-1 and before unmask­
ing the interrupt latches. Similarly, if CA and CB are to be 
used as data transfer handshake lines.no PRAreadsor PRB 
writes should occur after RES or before actual data transfers 
are lo begin.

Processor In te rface

The 6525 is a fully static device with interlace charac­
teristics similar to a static RAM. To read, the RS and R/W 
lines are stabilized and then CS is switched low, gating the 
desired register onto the system data bus.(In 650X systems, 
CS may be gated wiih $2). The syslem timing must accom­
modate both the T acC  (address) and T co  (chip select) 
delays before requiring valid data. To write lo the 6525, 
similar timing is required, with Ihe processor providing valid 
write data at least q s  be loreC s’switches high. To guarantee 
proper operation of the 6525, THE R/W LINE MUST BE 
STABLE ANY TIME CS IS LOW

COMMODORE SEMICONDUCTOR GROUP reserves the right to make changes to any products herein to 
improve reliability, lunclion 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 palent rights nor the nghrs of olhers.


