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SYSTEM ABSTRACT
The R O M -R A M -I/O  C ounter (R R IO C ), Part N um ber R6531, 
further enhances the co s t-e ffe c tiv ity  o f the R 6500 NMOS 8 -b it 
m icrocom puter system by provid ing  a p ow e rfu l, flex ib le  tw o- 
chip m in im um  system o p tio n . Produced w ith  N-channel deple­
tion load, s ilicon gate technology, the  R 6500 system em ploys 
advanced arch itecture , inc lud ing 13 in s tru c tio n  addressing modes 
to achieve th ird  generation pertorm ance speeds and smaller chips, 
the key to  low er hardware and design costs. Included in the 
R6500 system are 10 so ftw are-com patib le  m icroprocessor (CPU) 
options, a grow ing num ber o f m em ory and I/O  devices, a very 
efficient, low -cost SYSTEM  65 developm ent aid and com plete 
documentation.

DESCRIPTION
The R6531 is p rim a rily  designed to  provide innovative Equ ipm ent 
Designers w ith  a w ide span o f tw o-ch ip  m in im um  systems in 
combination w ith  the R 6500 fa m ily  o f 10 CPUs. I t  can also be 
combined in^ a variety o f m u lti-ch ip  system configurations w ith  
other R6531's, ROMs, R AM s and o ther I/O  devices.

There are tw o  R6531 versions: a 40-p in  dual-in-line package;
another w ith  expanded I/O  in a com pact 52-pin quad-in-line 
package —  see Table 1. Both versions conta in  a 2048 x 8 mask- 
programmable ROM, a 128 x 8 static R A M , a softw are p rogram ­
mable m ulti-m ode counter, an 8 -b it serial data channel, and 15 
bidirectional data lines (tw o  ports) w ith  a handshake contro l 

mode and fo u r in te rru p t inputs. The 52-pin version has an 8 -b it 

output p o rt and a 4 -b it in p u t p o rt fo r  a to ta l o f 27 I/O  lines. 

Several mask options are available tp  provide a R AM  standby 
power p in  and ch ip  selects fo r  m u lti-ch ip  systems —  see Figure 1.

Prototyping c ircu its  are available in b o th  the 40- and 52-pin pack­
ages, and in 1- and 2-M Hz versions. They are o ffe red  as part 

numbers R 6 5 3 1-098 and R 6531-098A  fo r  the 40-p in  p a rt, and as 
part numbers R 6 5 3 1-099 and R 6531-099A  fo r tbe 52-pin part.

PA7 p a o  pee p b o

FEATURES

•  2048 x 8 mask program m able ROM
•  128 x 8 static R AM
•  16-b it m u lti-m ode  coun ter/la tch

—  interval tim er (one shot o r free running)
—  pulse generator (one shot o r free running)
—  event counter

—  external trigger

•  8 -b it serial channel
•  T T L  com patib le  I/O , drive one T T L  load
•  15 b id irectiona l I/O  lines (2 ports —  40 p in  package)
•  Expansion 8 -b it o u tp u t p o rt and 4 -b it in p u t p o rt 

package)
•  I/O  handshake co n tro l
•  Four edge sensitive in te rru p t inputs
•  2 M Hz or 1 MHz operation
•  Single +5V pow er supply

!52 p in

Order Number: R6531

Table 1 Ordering In fo rm a tion

L Tem perature Range: 
No su ffix  

E

- Package:
C
P
Q

(Industria l)

40-Pin DIP, Ceramic 
40-Pin DIP, Plastic 
52-Pin Q U IP, Plastic

N O TE:

----- Frequency Range:
No s u ffix  = 1 MHz 

A *  2 MHz

C ontact y o u r local R ockw e ll representative fo r  avail­

a b ility .
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v s s  c= 1 52 ZD PB3/SDI0
(CS2) PB4/CNT0CZ 2 51 ZJ R/W
(CS1) PB5/CNT1 CZ 3 50 Z3PC6

P B 6 /m 3  CZ 4 49 Z3PB2/SCLK
PC 7 CZ 5 48 IDPB1/CA2
r e s ' CZ

D7 C=
6 47

46
ZD PB0/CA1 
Z3PC5v s s c z 1I 40 Z3PB3/SDIO 7

PB4/CNTO CZ 2 39 ZD R/W D6 CZ 8 45 ZD P A7
PB5/CNT I tzz 3 38 ZD PB2/SCLK D5 CZ 9 44 Z ]P A 6

PB6/lTO  I— 4 37 ZDPB1/CA2 (CS3) PD2CZ 10 43 ZI PA5
r e 5 CZ 5 36 ZJPB0/CA1 A8 CZ 11 42 ZD PA4
D7 c z 6 35 Z3 PA7 A 7 CZ 12 41 ZDPC4
D6 c z 7 34 ZD PA6 02  CZ 13 40 A5
D5 c z 8 33 ZJ PA5 PD1 CZ 14 39 ZD A6
A8 c z 9 32 ZD PA4 D4 CZ 15 38 ZD PC3
A7 c z 10 31 Z1 A5 D3 CZ 16 37 ZD PA3
02 cz 11 30 ZJ A6 PDO CZ 17 36 ZD p A2
D4 cz 12 29 ZD PA3 D2 CZ 18 35 Z]PA1
D3 cz 13 28 Z3 PA2 D1 CZ 19 34 ZDPAO
D2 cz 14 27 Z3 p a i DO C 20 33 ZD A2
D1 cz 15 26 ZJ PAO AO CZ 21 32 Z3 A4
DO cz 16 25 ZD A2 A11 CZ 22 31 ZDPC2
AO cz 17 24 Z ] A4 PCO C 23 30 IDPC1
A1 1 cz 18 23 ZD A 1 A9 CZ 24 29 ZJA1
A9 cz 19 22 ZI A3 A 10 cz 25 28 ZD A3
A10 CZ 20 21 ZD v c c VRR CZ 26 27 ZD VCC

40- Pin Configuration 
R6531, PB6 Option

52-Pin Configuration 
R6531Q, VRR Option

v s s  c z 1 52 ZD PB3/SD10
(CS2) PB4/CNTOCZ 2 51 ZD R/W”
(CS1) PB5/CNTI CZ 3 50 ZD PC6

PB6/FRQ [Z 4 49 ZD PB2/SCLK
PC7 CZ 5 48 ZD PB1 /C A2
RESCZ 6 47 ZD PB0/CA1

v s s  c z 1 40 Z3PB3/SDIO D7 CZ 7 46 ZJPC5
(CS2) PB4/CNTOCZ 2 39 ZD R/W D6 CZ 8 45 ZI PA7
(CS1) PB5/CNTI CZ 3 38 ZJPB2/SCLK D5 d 9 44 ZD PA6

RESCZ 4 37 ZDPB1/CA2 PD3 CZ 10 43 Z I PA5
D7CZ 5 36 ZJPB0/CA1 (CS3) PD2CI 1 1 42 ZJ PA4
D6CZ 6 35 ZD PA7 A8 CZ 12 41 Z3 PC4
D5CZ 7 34 ZJPA6 A 7 CZ 13 40 ZD A5
A8CZ 8 33 ZD PA5 02  CZ 14 39 Z3 A6
A7 CZ 9 32 ZDPA4 PD1 CZ 15 38 ZD PC3
02  d 10 31 ZD A5 D4 CZ 16 37 ZD PA3
D 4  CZ 1 1 30 Z3 A6 D3 CZ 17 36 ZD PA2
D3 CZ 12 29 ZDPA3 PDO CZ 18 35 ZD PA1
D2CZ 13 28 Z3PA2 D2 CZ 19 34 ZI PAO
D1 CZ 14 27 ID P A1 D 1 CZ 20 33 ZD A2
D O C 15 26 ZD pao DO CZ 21 32 Z3 A4
AO CZ 16 25 Z3A2 AO CZ 22 31 ZD PC 2

A 11 CZ 1 7 24 ZD A4 A1 1 CZ 23 30 ZD PC1
A9 CZ 18 23 ZD A1 PCO CZ 24 29 ZD A1

A10CZ 19 22 ZD A3 A9 CZ 25 28 ZD A3
VRR CZ 20 21 ZD v c c A10CZ 26 27 ZD v c c

40-Pin Configuration 52-Pin Configuration
R6531, VRR Option R6531Q, PD3 O ption

Figure 1. R6531 Pin C onfigura tion  O ptions



INTERFACE SIGNALS 

RESET (HE5)

This ic tiv *  low  signal is used to in itia lize the R6S31. I t  clears all 
internal registers (except the counter and serial registers) to  logic 
w o  This action places all bidirectional I/O  lines in the input state 
•nd the Port C outputs in theh igh  state. The tim er, shift register, and 
interrupts are disabled. The RES signal must be low  fo r at least four 
clock periods when reset is required.

ADDRESS BUS (A0-A11I AND CHIP 
SELECTS (CS1-CS3)

Memory and register selection is accomplished using the 12 address 
lines and. in m ultip le device systems, also using one or more o f the 
three Chip Select mask options. When PB4. PB5, or PD2 are chosen 
as chip selects, they cannot be used as peripheral I/O  pins.

DATA BUS (00*07)

The R6531 has eight data bus lines, which allow data to be transferred 
to or from the microprocessor. The ou tput buffers remain in the o ff- 
state except when the R6531 is selected for a read operation.

READ/WRITE (R/W)

The R ^  signal is supplied by the microprocessor and is used to control 
the transfer o f data to and from  the microprocessor and the R6531. A 
high on the R$V pin allows the processor to read (w ith  proper address- 
ingl the data supplied by the R6531. A low on the R /W  pin allows a 
write (with proper addressing) to  the R6531.

PERIPHERAL DATA PORTS (PA0PA7. PB0-PB6,
PC0-PC7, POO-PD3)

Both versions o f the R6531 have 15 pins available for peripheral I/O  
operations. Each pin is software programmable to act as an input or 
an output. The pins are grouped into an 8-bit port. PA0-PA7. and a 
7-bit port. PB0-PB6. The lines of the PB port may serve other func­
tions. Ports PA and PB have associated data direction registers.

The expanded I/O  of the 52-pin version provides an 8-bit output only 
port, PC0-PC7. and a 4-bit input on ly port. PD0-PD3. PD2 and P03 
may be assigned other functions as described herein.

The outputs are push/pull type drivers capable of driving a single TTL 
load When inputs are selected the drivers float. I f  PB6 is programmed 
as the IRQ request ou tput, the line is driven low and requires an exter­
nal pull-up, thus allowing the wire OR-ing o f IRQ from  other devices.

RAM RETENTION VOLTAGE (VRR)

A separate pin for a power supply for the read/write memory is avail­
able as a mask option. This allows the retention o f RAM data by using 
a battery back-up for the RAM only. Pin PB6 in the 40-pin version 
or PD3 in the 52-pin version is mask programmable as the VRR pin. 
Address line A10 must be held in the logic state which deselects RAM 
(user-defined) in order to  protect the RAM data when VCC falls below 
the specified level or is turned off.

INTERNAL ORGANIZATION

The R6531 is divided into three basic functions: ROM. RAM , and I/O. 
The selection o f any one of these three is accomplished by issuing 
the appropriate address inform ation on the address bus when the chip
is selected.

ADDRESSING

Addressing of the R6531 offers many variations to  the user for system 
configuration flex ib ility . Combination w ith  other R6531*s. ROMs. 
RAMs or I/O  devices is possible w ithou t need for external address 
decoding. Each of the three basic functions on the device has its own 
decode mask for unique selection.

The specific address ranges and chip selects are defined by the user 
and are dependent on the number o f chips in the system. The p ro ­
grammed options to be fixed by masking are:

CM*
Addrees Inputs (A0-A11)

MS31
css CSS CS1 11 10 t 9 7 •  S 4 3 2 1 0

ROM X X X X 2K ROM Decode

RAM V V Y V V Y Y Y 128 RAM Decode

I/O Z z z z z Z Z Z z|z  z I/O  Decode

The X. Y. and Z bits may be selected as high, low  or no effect.

The chip select pins are also discrete I/O  pins PB5. PB4, and PD2. The 
pins are independent o f each other in that any one may be used as a 
chip select. The user specifies as mask options which pins are to be 
used as I/O  and which as chip selects.

ROM -  2K BYTES (1«K BITS)

The 16K ROM is a 2048 x 8 b it configuration. An address on lines 
A0-A10 uniquely selects one byte o f ROM. A dditiona lly, address 
line A l l  and the chip selects are required to select the ROM function 
on a given chip. In a system w ith  m ultip le R6531's. the CS1, CS2. 
and CS3 mask options allow up to  seven devices w ith  14K bytes of 
ROM w ithout the need for external decoding.

RAM  -  12S BYTES (1024 BITS)

The 128 x 8 static RAM  of a given R6531 is addressed by lines A0-A6. 
A dditiona lly, address lines A7-A11 and chip selects CS1, CS2. and 
CS3 provide selection o f the RAM section o l the device as well as the 
device itself when additional RAM  devices or R6531's are in the system.

RSS31 40 PIN PROTOTYPING CIRCUIT

Prototyping circuits R6531 098 I I  MHz) and R 6531498A  (2 MH?I 
are packaged in a 40-pin dual in-line package that has the same pinouts 
as the 40-pin R6531 w ith  PB6 option. In this prototyp ing circuit, 
the RQM is disabled and there is no VRR option.

Access codes for this prototyp ing c ircu it are shown in the table below.

I  Chip 
1 Selects Address Inputs (A0 - A 1 1)

Function I  CS2 C$1 11 10 • 8 7 •  5 4 3 2 1 0

RAM 0 N N L L L N L 128 RAM  Decode
I/O |  N N L H H H L L |  L | L | I/O Decode

In the above table, N means No E ffect. H means High (2.0 volts or 
greater) and L means Low 10.8 volt or less).

RS531 62-PIN PROTOTYPING CIRCUIT

Prototyping circuits R6531-099 (1 MHz) and R6531-099A (2 MHz) 
are packaged in the 52-pin quad in-line package, w ith  VRR option. 
PD2 is used as a chip select (CS3). and PB4 and PB5 are available as 
I/O  lines.

Access codes for the prototyp ing circuit are shown in the table below.

R M 3 10 M
Function

Chip
Selects Address Inputs (A0-A11I

CS3 CS2 CS1 11 10[9 I 8 7 | 6 1 5 1 4 | 3 2 1 0
ROM H N N H 2K ROM Decode
RAM L N N L L I N L 128 RAM  Decode
I/O I N L H H H L l | l [ l | I/O  Decode

The 128 words o f RAM  have been mapped into the first half o l both 
Page 0 and Page 1. to  accomodate zero page addressing and stack 
operations. The lu ll I/O  capabilities described for the R6531 are avail­
able in the prototyp ing circuit, except that I/O  lines P02 and PD3 
are dedicated to  the VRR and CS3 mask options.
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INPUT/OUTPUT

The in p u t/o u tp u t section is comprised o f the data ports, d ire c tion  reg­
isters, coun ter and associated latches, co n tro l registers, and in te rru p t 
registers. These I/O  functions are all accessible by the R 6502 CPU's 
ins tru c tio n  set using address b its  A0-A 3 fo r the specific fu n c tion  of 
the device. Address b its  A 4 -A 1 1 and CS1, CS2, and CS3 add itio n a lly  
may be decoded to  select a given R6531 device in a m u ltic h ip  system. 
The addresses o f the 15 in ternal peripheral registers are

A3 A2 A1 A0 Register

0 0 0 0 Port A

0 0 0 1 Port B

0 0 1 0 Port C (w rite  on ly)

0 0 1 1 Port D (read only)

0 1 0 0 Read Lower C ounter/W rite  Lower 
Latch

0 1 0 1 Read Upper C oun te r/W rite  Upper 
Latch and Download

0 1 1 0 W rite Lower Latch

0 1 1 1 W rite Upper Latch

1 0 0 0 Serial Data Register

1 0 0 1 In te rru p t Flag Register

1 0 1 0 In te rru p t Enable Register

1 0 1 1 A u x ilia ry  C on tro l Register

1 1 0 0 Peripheral C on tro l Register

1 1 0 1 * Data D irection  Register —  Port A

1 1 

* W rite  Only

1 0 •D a ta  D irection  Register -  Port B

CONTROL REGISTERS

Tw o co n tro l registers. Peripheral C on tro l and A u x ilia ry  C on tro l, are 
provided fo r softw are selection o f various I/O  functions. The Periph­
eral C on tro l Register is p rim a rily  associated w ith  Port B functions and 
the A u x ilia ry  C ontro l Register is associated w ith  the counter and serial 

data functions w hich also a ffect Port B. The register b it assignments 

are :

PCR P C R  PC R PC R PCR PCR PC R PCR
7 6 5 4 3 2 1 0

\
1-------------  PBO, 1 C O N T R O L

00  = S ta tic  I /O
01 a PA  Handshake 
I X  *= Neg Edge Detec

--------------------  P B 2 , 3 C O N T R O L

0 = S ta tic  I/O
1 = Po* Edge Detect

-------------------- P B 6 C O N T R O L

0 *  S ta tic  I/O
1 = IR Q  Request Outp

--------------------  Spare (U nus*d)

Peripheral C ontro l Register (PCR)

INTERRUPT ENABLE AND FLAG REGISTERS

Tw o registers are provided fo r in te rru p t co n tro l. Corresponding b 
in the enable and flag registers are log ica lly  AN Ded to  set the Interru 
Request Pending flag. If  the pending flag is set and PB6 is selected 
an IR Q  Request O u tp u t, then PB6 w ill be set low  to  request the R65< 
CPU to  service IRQ.

The in te rru p t enable bits are set or reset by w ritin g  in to  the Interru 
Enable Register. The in te rru p t flag b its  IF R 0 -IF R 6  can be clean 
d ire c tly  by w ritin g  a b y te  to  the  flag register w hich  has 1's in tho
b it positions to  be cleared.

IF R 4  and IF R 5  may also be cleared by reading or w ritin g  the Port 
or Serial Data Registers respectively. IF R 6  may also be cleared fc 
reading the low er counter w ith  I/O  address hex 4 or w r it in g  the upp 
latch w ith  I/O  addresses hex 5 or 7.

These registers and the ir b it assignments are:

Interrupt Enable Register

S E R IA L  C O N TR O L C O U N TER  CO N TRO L

■ C O U N TER  SO U RC E S E L E C T IO N

00 - Counter Off
01 = External Event IPB5I
10 = Phase 2
11 = Phase 2. E x t Trigger Low

- PU LSE  G E N E R A T IO N  CO N TRO L

0 - Putse Output 0<f
1 » Pulse Output on (PB4)

. F R E E  RUN C O N TR O L

One Shot

- S E R IA L  C LO C K  SO U RC E

00
01
1X

Serial Off
External Clock IPB2I 
Phase 2 C lock (PB2 Out)

■ S E R IA L  D A T A  O IR EC T IO N

0 « Serial In (PB3)
1 *  Serial Out (P83)

- Spare (Unused)

IE R IE R IE R l€ R IE R IE R IE R IE R

7 6 5 4 3 2 1 0

Negative Edge 
Detected on PBO

Negative Edge 
O etectsd  on P81

Positive Edge 
Detected on PB 2

Positive Edge 
Detected on PB 3

Port A  Needs Service 
m Handshake Mode

Serial Register 
Fu ll/ E m p ty , E x t .  C lock

Counter O verflow

Interrupt 
Request Pending

IF  R IF R IF R IF R IF R IF R IF R IF R

7 6 5 4 3 2 1 0

A u x ilia ry  C ontro l Register (ACR) Interrupt Flag Register



PERIPHERAL DATA PORTS

Each line o f the 8-b it data Port A may be in d iv idu a lly  selected as an 

input or o u tp u t. Associated w ith  the p ort is Data D irection  Register -  

Port A (D D R A ), Each line of the 7-bit date Port B may be ind iv idua lly  

selected as an inpu t or an o u tp u t. This p o rt also has a Data D irection  
Register (D D R B ). The tw o  data d ire c tion  registers (A and B) co n tro l 
the d ire c tion  o f the data in to  and o u t o f the peripheral pins. A " V  

w ritten  in to  the Data D irection  Register sets up the corresponding 
peripheral pin as an o u tp u t. Therefore, anyth ing  w ritte n  in to  the  data 
register w ill appear on th a t corresponding peripheral p in. A  " 0 ”  w ritte n  
into the DDR in h ib its  the o u tp u t b u ffe r fro m  tra n sm ittin g  data fro m  
the data register. For example, a " 1 "  loaded in to  D D R A , position  3, 
sets up peripheral p in  PA3 as an o u tp u t. I f  a " 0 "  had been loaded, 
PA3 w ou ld  be configured  as an input and w ou ld  be in a floa t state.

Note that when lines in the  PB port are used a lte rna te ly as contro l 
lines fo r o ther on-ch ip  fu nctions, D ire c tio n  Register B must also be 
loaded to  set up the proper d ire c tion  —  the C on tro l Registers have 
no effect on data d irection .

The 8-bit data Port C is an o u tp u t on ly  p o rt. The 4 -b it data Port D 
is an in p u t on ly  port.

For those lines being used as ou tputs, the data registers are used to  
latch data fro m  the Data Bus during  a W rite  operation so the p e rip h ­
eral device can read the data supplied by the m icroprocessor

For the lines being used as inputs, the m icroprocessor is reading the 
peripheral data pins. For the peripheral data pins w hich are p ro ­
grammed as o utputs  the m icroprocessor w ill read the corresponding 
data bits o f the O u tp u t data.

EDGE DETECT LOGIC

Operating in parallel w ith  the I/O  opera tion  o f PB0-PB3 is edge detect 
logic that is enabled by Peripheral C ontro l Register b its  1 and 2 PCR1 
enables logic that upon detection  o f a negative edge on PBO or PB1 
will set a corresponding flag in the In te rru p t Flag Register. PCR2 
enables logic that upon detection  o f a positive edge on PB2 or PB3 
will set corresponding flags in the In te rru p t Flag Register. If co rre ­
sponding bits are set in the In te rru p t Enable Register, then the In te r­
rupt Request Pending flag w ill be set.

MULTI MODE COUNTER/LATCH

The R6531 contains a 16-b it counter w ith  an associated 16-bit latch 
whose modes are softw are selectable by setting appropria te  bits in the 
Auxiliary C ontro l Register. The latch holds the counter preset value 
and all 16 bits dow nload to  the coun ter s im ultaneously upon com m and 
(I/O address hex 5) o f the softw are or autom atica lly  in free run modes 
upon overflow  o f the counter. The co un te r is a decrem enting counter 
and causes the setting of a flag in the In te rru p t Flag Register when it 
overflows. This in te rru p t flag, b it 6, is log ica lly  AN Ded w ith  a co rre ­
sponding counter o verflo w  in te rru p t enabled b it to  set the In te rru p t 
Request Pending flag. The A u x ilia ry  C on tro l Register is used to  set 
four basic modes w hich specify the source o f the co un t in fo rm a tio n , 
and to select tw o  m ode m odifie rs  tha t apply equally to  the three active 
modes.

Mode 0 -  C ounter O ff

Mode 1 - Event C ounter —  counts external event inputs (negative 
transitions) at PB5

Mode 2 —  Interval T im er -  counts 0 2  system clock pulses.

Mode 3 —  External Trigger —  counts 0 2  system c lock pulses starting 

w ith  a negative tra n s itio n  on PB5.

Mode M o d ifie r A —  Pulse G eneration C on tro l —  causes the o u tp u t level 
on PB4 to  sw itch low  each tim e the counter is loaded using 
I/O  address hex. 5. A t counter o verflo w , PB4 switches high. 
I f  in the free run mode, PB4 continues to  toggle at each 
subsequent counter o ve rflo w ; o therw ise there are no fu r ­
ther transitions u n til the coun ter is reactivated by the 

software.

Mode M o difie r B -  Free Run C ontro l —  causes the fu ll 16-b it latch to  
be dow nloaded to  the coun ter, continues to  co un t, and sets 
the counter o ve rflo w  flag b it  every tim e  the coun ter over­
flow s. O therw ise the counter is a one shot mode in w hich 
the counter o ve rflo w  flag is set one tim e  o n ly  u n til the 
counter is reactivated by the  softw are.

SER IAL  DATA CHANNEL

The R6531 has an 8-b it serial channel. PB2 and PB3 are software 
selectable as the serial c lock (SC LK) and serial data (SDIO) lines 
respective ly.

The softw are sets A u x ilia ry  C on tro l Register b its 4 and 5 to  enable 
the serial channel and to  specify the source o f the sh ift c lock. Selec­
tio n  of the in ternal c lock w ill sh ift data at one half the system 02  
clock rate. If  the external clock is used, data may be sh ifted at any 
rate up to  one half the system 0 2  c lock rate. In the external clock 
m ode, the counter may be operated in the free run pulse generator 
mode using the CNTO line exte rna lly  connected to  the SCLK line  to  
provide the desired sh ift rate.

A u x ilia ry  C on tro l Register b it 6 sets the serial data d ire c tion . Data are 
shifted in or ou t, m ost s ign ificant b it firs t, under co n tro l o f the sh ift 
c lock

In the external c lock mode, the com ple tion  o f eight shifts o f the serial 
register w ill set b it 5 o f the in te rru p t flag register. If  the corresponding 
b it o f the In te rru p t Enable Register is also set an In te rru p t Request 
Pending flag w ill be set.

HANDSHAKE OPERATIONS

PBO and PB1 may be used as handshake co n tro l lines fo r date trans­
missions over Port PA; see PCR d e fin it io n  PBO is a co n tro l in p u t, 
PB1 is a co n tro l o u tp u t. PB1 switches low  on a read or w rite  to  Port 
PA, and switches high in response to  a negative trans ition  on PBO .

IF R 4  in the Flag Register is set by a negative trans ition  on PBO, and 
cleared by a Read or W rite  to  Port PA. see Handshake T im in g  Diagram 

fo r tim in g  details.

R
65

00
 

M
EM

O
R

Y 
I 

0 
C

O
M

B
O

S



B
D O T O R  N O TC H  
T O  L O C A T E  
P IN  NO 1 — »

(1 •») o.ooo 1
M O il 0 .1 4 0

(0  4#) 0 .0 1 0

1* E Q U A L  SP A C C S  
0  1 0 0 %  T O L  NO N CUM  
12.M  MM)

Pm  No 1 i l  in  lower loft cornof **t>On 
ly m b o lH lt io n  it  m n o fm d  orientation

40-Pin Packaging Diagram 52-Fin Packaging Diagram
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PBO SAM PLED 
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SET BY

RESET,

W R ITE  PCR, OR
N E G A T IV E  T R A N S IT IO N  ON PBO 

RESET BY

W R ITE  PORT PA 

OR R E A D  PORT PA

R6531 T im ing fo r Handshake Mode
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SET BY IN PU T A C T IV E  

T R A N S IT IO N S  
RESET BY RESET OR W R ITE  " 1 "  

TO C O R RESPO ND IN G  IFR  B IT

R6531 T im ing fo r In te rru p t Mode



W rite T im ing Characteristics

1 MHz 2 MHz

Characteristic Symbol Min Max Min Max Unit

Clock Period
T CYC

1 10 0.5 10 ^s

Rise & Fall Times
t r t f

25 15 ns

C lock Pulse W idth
Tc

470 235 ns

R /W  valid before positive tra n s itio n  o f c lock
Tw c w

180 120 ns

Address valid before positive tra n s itio n  o f c lock
t a c w

180 120 ns

Data Bus valid before negative tra n s itio n  o f c lock
t d c w

270 135 ns

Data Bus H old T im e
t h w

10 10 ns

Peripheral data valid a fte r negative trans ition  
o f c lock

T CPW 900 450 ns

Read T im ing Characteristics

1 MHz 2 MHz

Characteristic Symbol Min Max Min Max Unit

R/W valid before positive tra n s itio n  o f clock
t w c r

180 120 ns

Address valid before positive  tra n s itio n  o f clock
t a c r

180 120 ns

Peripheral data valid before positive tra n s itio n  
of c lock

t p c r
270 135 ns

Data Bus valid a fte r positive tra n s itio n  o f c lock
t c d r

350 180 ns

Data Bus Hold T im e
t h r

10 10 ns

IRQ valid a fte r negative tra n s itio n  o f c lock
T IC 900 450 ns

Loading = 100 pF + 1 T T L  load fo r  PA0-PA7, PB0-PB6, PCO-PC7

= 100 pF + 1 T T L  load fo r  D0-D7 (R6531 A)

= 130 pF + 1 T T L  load fo r  D0-D7 (R 6531)

W rite T im ing Characteristics Read T im ing Characteristics
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SPECIFICATIONS

M axim um  Ratings

Rating Symbol Value Unit

Supply Voltage
v c c

-0.3 to  +7.0 Vdc
In p u t Voltage V -0.3 to  +7 0 Vdc
Operating Tem perature Range T ° c

Com m ercial 0 to  +70
I ndustria l -40 to  +85

Storage Tem perature Range T stg 55 to  +150 ° c

This device conta ins c irc u itry  to  p ro te c t the inputs against damage due to  high static voltages, however, it is advised tha t norm al precautions be 
taken to  avoid a pp lica tion  of any voltage higher than m axim um  rated voltages to  th is c ircu it.

Electrical Characteristics

(VCC = 5V  1  10% fo r  R 6531, VCC = 5V  1  5% fo r R 6531A )

Characteristic Symbol Min Max Unit

In p u t High Voltage V ,H 2.0 vcc V

In p u t Low  Voltage V IL -0.3 +0.8 V

In p u t Leakage C urren t; V )N = V ^ g  + 5V , V ^  = + 5V 

A 0 -A 11, CS1-CS3 R /W , RES,<|>2, PD0-PD3

' in
2.5 M A

Leakage C urrent fo r  High Im pedance State, V q q  = +5V 

(Three S tate); V |(VJ = 0 .4 V  to  2 .4V ; D 0-D 7, PA0-PA7, PB0-PB6

' t s i
iio .o

O u tp u t High Voltage

VCC = M IN , I L O A D  < -2 0 0  (PA0-PA7, PB-PB6, D0-D7)

Io>

VSS + 2 4

V

O u tp u t Low  Voltage

VCC = M IN , I LO a d < 2 ' 1 m A o>

VSS + 0.4 V

O u tp u t High C urren t (Sourcing);

VO H  ^ 2.4V  (PA0-PA7, PB0-PB6, PC0-PC7, PD0-PD3, D0-D7)

' o h

-200 <JA

O u tp u t Low  C urren t (S ink ing ); V q ^  < 0 .4 V  (PA0-PA7)

(PB0-PB6) 

(PCO-PC 7)

' o l
2.1 mA

C lock Inpu t Capacitance, V q q  = 5V CC,K 20 pF

In p u t Capacitance, V ^  = 5V C IN 10 pF

O u tp u t Capacitance, V ^  = 5 V , ch ip  deselected CO UT
10 pF

Power D issipation
PD

1.0 W

'W h e n  program m ed as address pins 

A ll values are D.C. readings


