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DESCRIPTION

The 6530 is designed to operate in €
comprised of a mask prog
bi-directional data ports al
devices, and a software programmable

intervals from 1 to 262,144 clock periods.

onjunction with the 650X Microprocessor Family. it is
rammable 1024 x 8 ROM, a 64 x 8 static RAM,
lowing direct interfacing between the microprocessor unit and penpheral
interval timer with interrupt, capable of timing in vanous

two software controlled 8 bit

FEATURES

8 bit bi-directional Data Bus for
1024 x 8 ROM
64 x 8 static RAM

Two 8 bit bi-directional data ports for interface 1o peripherals
Two programmable 1/O Peripheral Data Direction Registers

direct communication with the microprocessor

Programmable Interval Timer interrupt

TTL & CMOS compatible peripheral lines
Peripheral pins with Direct Transistor Drive Capability
High Impedance Three-State Data Pins
Allows up to 7K contiguous bytes of ROM with no external decoding
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Figure 1. 6530 Block Diagram
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MAXIMUM RATINGS

Supply Voitage, VCC -03vie +7QV
InpuvOutput Vollage. ViN -Q3vio +70V
Operaung Temperature. TOP 0Cw70C
Storage Temperature. TSTG -55C10150C

Allinputs contain protecton circuiry to preventcamageaue
to high stauc qischarges. Care shoulG De exercised 10
preventunnecessary appucation ot voitages in excessotthe
allowabie hmits.

6530

COMMENT

Siresses above lhose listed under “Absolute Maximum
Ratings’ may cause permanent damage 10 the device.
These are stress raings only Functional operation of this
gevice al Inese Or any other conaiions abave those 1nai-
cated in (ne operational sections of this specitication 1S nat
/mplied ang exposure 10 apsolule maximum rating congi-
Lons 1or exignced penods May altect aevice renadiity

ELECTRICAL CHARACTERISTICS (VCC=5.0v£5%. VSS=Qv, Ta=25" C)

CHARACTERISTIC SYMBOL| MIN. TYP. MAX. UNIT l
Input High Voitage ViH | Vvss+24 vCC v
Input Low Voltage vIL ves—3 vgg+4 v
Input Leakage Current. ViN=VSS +3v IIN 10 25 MNA
AQ-AQ. RS, R/W, RES. 2. PB6*. PBS*
input Leakage Current for High imgeaance State ITSI +10 =100 MA
(Three Slate); ViN=4v 10 2.4v. 00-07 . CT
input High Current; ViN=24v IiH -100. '| —300. MA
PAQ-PAT7. PBO-PB7
input Low Current; ViN=.4v TR -10 -16 MA
PAQ-PA7, PBO-PB7
Output High Volitage VOH Vv
VCC=MIN, ILOAD S —100uA(PAQ-PAT7,PB0-PB7.00-07) vSS+24 | -
ILOAD S =3 MA (PAC-PBO) VSS+1.5

Qutput Low Voitage
VCC=MIN, ILOAD < 1 EMA VoL VSS+4 Vv
Output High Current (Sourcing), IOH
VOH 2 2.4v (PAQ-PA7PB0-PB7.00-07) -100 |-1000 uA

> 15v Availabte for other than TTL =30 -50 MA

(Darlingtons) (PAQ.PBQ)
Output Low Current (Sinking); VOL S 4v (PAQ-PAT) oL 16 MA
(PBO-PBT)

Clock input Capaciance CCik : 30 pF
Input Capacitance CiN 10 oF
Output Capacitance Cout 10 pF
Power Dissipatico PO 500 1000 MW

“When programmed as address pins. All values are D.C. readings.
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ADDRESSING DECODE
ROM SELECT  RAM SELECT 1/0 TIMER SELECT /W A3 A2 A AOQ
READ ROM ] ‘0 ) i X X X x
WRITE RAM o ' 0o o) X X X X
READ RAM o] ! o ) X X X X
WRITE DDRA o] (o} | o] X o} 0 }
READ DORA fo) 0 [ | b 4 [} Q [
wWRITE DORB 0 0 1 o] X 0 1 !
READ DDRB 0 o] I ! b 0 ) |
WRITE PER. REG. A 0 o] I 0 X 0 0 0
READ PER. REG. A o) 0 | : X ) 0 0
WRITE PER. REG. 8 0 o} | 0 X o} [ 0
READ PER REG.B Q o} | | b { Q ! 0
WRITE TIMER
1T 0 o} | o} * [ o) o)
- 8T o] o] | o] »* | o] I
-~ 64T 0 o} i 0 * t ! o)
+ 10247 0 Q [ o] » | | I
READ TIMER Q o} | i . | X o]
READ INTERRUPT FLAG 0 o) | } X i X ]
*Aq = | Enapies IRQ to P87
A3 = O Disaoles {RQ to P87 Figure 8. Addressing Decode for |/0O Register and Timer
10°max. Vss t 40 PA)
40 \\ 21 L ) PAQ. 2 39 Pa2
Dot or Noteh f 22 3 380 Pa3
To Locote .600max. (15.87) 628 a ’ .
PIn No. | —=f, 1S.24mm| |81 595 RSO 3 g ;
- . — j A9 ] 3ls PA
R VUV g A 5 Fa
8 6 3] 6
7 a PA
| = 135man. ar 5 340 Pa
) ae (8 33 030
L 2.020 max __ (393mm = -
{5130 mm) ' 190 max R/w 9 3zp o9
(4.82mm) aAs V:IO 31 082
1
P\ l 4 A4 ¥ 303 283
igligl i} .310max. '
Wi‘?—\ﬁ- S o DR L a3 12 29[ o84
t" _ T --1 - T a2 '3 280 033
(1 6%) .06% : ‘
iy Y it (a o - 100min. arLe UE 288
(.55).022 5 . ’ (2.54mm) 2 s 26 2 037
—_ =T _— —— 0I0min 3Ts s 253 290
(45) 018 L 910 (a8 5imm)| (25 m . - .
— 7850 @EoCmmI—— Fas2sT gur 2s3 2w
?|9 Equal Spaces t CSi/°8s 118 23: 232
100 C‘ Tol Nonrcum =53 o3y [_,j'9 22: 033
‘2 34mm) vio Tao 2173 23a
NCTE Pin NO. ' 510 Iower 1l 2ae" when
SYymD0oiZaton 1S 1N NOrmal cnenalon
PACKAGE OUTLINE 6530 PIN DESIGNATION
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Figure 3 Read Timing Characteristics

2-39



S VhIng & id

X wios

MPg=—

653d

WRITE TIMING CHARACTERISTICS

positive transition of clock

CHARACTENISTIC . SYMBOL MIN. TYP, MAX. UNIT
Clock Period Tcye 1 10 NS
Rise & Fall Times TR, TF 25 NS
Clock Pulse Width TC 470 NS
R/W valid before positive transition of clock TWCW 180 NS
Address valid before positive transition of clock TACW 180 NS
Data Bus valid before negative transitionof clock | TOCW 300 NS
Data Bus Hold Time THW 10 NS
Peripheral data valid after negative transition TCPW 1 NS
of clock
Peripheral data valid after negative transition TCMOS 2 NS
of ctock dnving CMOS (Levei=VCC—309%)

READ TIMING CHARACTERISTICS
CHARACTERISTIC SYmMBoL M!N. TYP MAX. UNIT
R/W valigd before positive transition of clock TWCR 180 NS
Address valid before positive transition of clock TACR 180 NS
Peripheral data valid betore positive transition TPCR 300 NS
of clock
Data Bus valid after positive transition of clock TCOR 395 NS
Data Bus Hoid Time THR 10 NS
IRQ (Interval Timer Interrupy valid before TIC 200 NS

Loading= 30 pF + 1 TTL load tor PAQ-PA7, PBO-PB7
=130 pF + 1 TTL foad for DO-D7
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INTERNAL ORGANIZATION

A block diagram of the internal architecture is
shown in Figure 1. The 6530 is divided into four basic
sections, RAM, ROM, I/0 and TIMER. The RAM ana
ROM interface directty with the microprocessor through
the system data bus and address lines. The /O section
consists of 2 8-bit halves. Each haif contains a Data
Direction Register (DDR) and an 1/0 Register.

ROM 1K Byte (8K Bits)

The 8K ROM isina 1024 x 8 configuration. Address
lines AQ-AQ, as well as RSQ are needed o address the
entire ROM. With the addition of CS1 and CS2, seven
653Q's may be adadressed, gving 7168 x 8 bits of
contiguous ROM.

RAM — 64 Bytes (512 Bits)

A 64 x 8 static RAM is contained on the 6530. It is
addressed by AQ-A5 (Byte Selec!), RS0, A6, A7, A8. A9
and, depending on the number of chips in the system,
CS1 and CS2. :

internal Peripheral Registers

There are four internal registers, two data direction
registers and two peripheral |/O data registers. The two
data direction registers (A side and B side) control the
direction of the data into and out of the peripheral pins.
A "1" wntten into the Data Direction Register sets up
the corresponding peripheral butfer pin as an output.
Therefore, anything then wntten into the 1/O Register
will appear on that corresponding peripheral pin. A "0"
wntten into the DOR inhibits the output buffer from
ransmitting data to or from the /O Register. For
example, a “1” loaded into data direction register A,
position 2, sets up peripheral pin PA3 as an output.ifa
‘0" had been loaded. PA3 would be configured as an
input ang remain in the high state. The two data 1/0
registers are used to latch cata from the Data Bus
during a Wnite operation until tre peripheral device
can read the data supplied oy (he microprocessor
array.

Ouring a read operation the microprocessor is not
reading the 1/O Regisiers but in fact is reading the
penpheral data pins. For the peripheral data pins
which are programmed as oulpuls the microprocessor
will read the corresponding data bits of the 1,0
Register. The only way the 1/O Register data can be
changed is by a microprocessor Write operation. The
I/0 Register is not affected by a Read of the data on the
peripheral pins.

Interval Timer

The Timer section of the 6530 contains three basic
pans: pretiminary divide Gown register, programmable
8-bit register and interrupt logic. These are illustrated
in Figure 4,

The interval timer can be programmed !0 count up
to 256 time intervals. Each time interval can be either
1T,8T.647 or 10247 increments, where T is the system
clock pericd. When a full countis reached, an interrupt
Hag is set o a logic “1.” After the interrupt flag is set the
internal clock begins counting down to a maximum ot
—=255T.Thus, after the interrupttiag is set. a Read of the
timer will tell how long since the flag was set up 1o a
maximum of 255T.

The 8 bit system Data Bus is used to transter data 1o
and from the Interval Timer. If 3 count of 52 time
intervals were to be counted. the pattem Q01 10100
would be put on the Data Bus and wrnitten into the
Intervai Time register.

Al the same time that data s being written to the

" Interval Timer, the counting intervals of 1,8, 64, 1024T

are decoded from address lines AQ and A1.Qunng a
Read or Write operation address line A3 controls the
interrupt capability of P87, ie,A3 = 1 enables IRQcn
PB7 A3 =(disables IRQon PB7. When PB7istote
usedas an interrupt flag with the interval imer it snould
be programmed as an input. If PB7 is enaoled oy A3
and an interrupt occurs PB7 will go low. When :re
mer is read prior to the interrupt flag being set. e
number of ime intervais remainingwill beread.1e. 5"

50. 49, elc.
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INTERFACE SIGNAL DESCRIPTION

Reset (RES)

During system initialization a Logic “0" on the RES
input will cause a zeroing of all four 1/O registers. This
in turn will cause ali 1/0 buses to act as inputs thus
protecting external components from possibie dam-
age and erroneous data while the system is being
configured under software control. The Data Bus
Buffers are put into an OFF-STATE during Reset
lnterg.é%t capability is disabled with the signai.
The signal must be held low for atleast one clock
period when reset is required.

Input Clock

The input clock is a system Phase Two clock which
canbeeitheralowlevelclock (ViL< 04VIiH > 24)or

high level clock (Vi < 02, ViH = VCc"":; ).

Read/Write (R/W)

The R/W signal 1s supplied Dy the microprocessor
array and is used to control the transfer of data to and
from the microprocessor array and the 6530.A highon
the R/W pin allows the processor to read (with proper
addressing) the data supplied by the 6530. A low on
the R/W pin ailows a write (with proper addressing) to
the 6530.

interrupt Request (IRQ)

The IRQ pinis an interrupt pin from the interval timer.
This same pin, if not used as an interrupt, can be used
as a peripheral I/0 pin (PB7). When used as an
interrupt, the pin should be set up as an input by the
data direction register. The pin will be normaily high
with a low indicating an interrupt from the 6530. An
external pull-up device i1s not required; however, if
collector-OR'a with other davices. the internal pullup
may be omitted with @ mask ootion.

33539.;

Data Bus (DO-07)

The 6530 has eight bi-directional data pins (00-07).
These pins connect 10 the system's data.lines and
allow transter of data 10 and from the microprocessor
array. The output buffers remain in the olf state except
when a Read operation occurs.

Periphersl Data Ports

The 6530 has 16 pins available for peripheral (/O
operations. Each pin is individuaily software program-
mabie 10 act as either an input or an output. The 16
pins are divided into 2 8-bit ports, PAO-PA7 and PBO-
PB7. PBS, PB6 and PB7 also have other uses which
are discussed in later sections. The pins are set up as
an input by writing a “0" into the corresponding bit of
the data direction redister. A “1” into the data direction
register will cause ils comesponding Dit 10 be an
output. When in the input mode, the peripheral output
bulfers are \n the “1" state and a pull-up device acts as
less than one TTL load to the peripheradatalines.Ona
Read operation, the microprocessor unit reads the
peripheral pin. When the penpheral device gets infor-
mation from the 6530 it receives data stored inthe data
register. The microprocessor will read correct infor-
mation if the peripheral lines are greater than 2.0 volts
for a “1" and less than 0.8 volts for a “0" as the
peripheral pins are all TTL compatible. Pins PAQ and
PBO are also capable of sourcing 3 ma at 1.5v, thus
making them capabie of Darington anve.

Address Lines (AC-AS)

There are 10 address pins. in addition to these 10,
there is the ROM SELECT pin. The above pins, AG-A3
and ROM SELECT, are always used as addressing
pins. There are 2 additional pins which are mask
programmable and can be used either individually or
together as CHIP SELECTS. They are pins P85 and
PB6. When used as perpheral data pins they cannot
be used as chip selects.
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ADDRESSING

Addressing of the 6530 offers many varnations to the
user for greater flexibility. The user may configure his
system with RAM in lower memory, ROM in higher
memory, and I/Q registers with interval timers between
the extremes. There are 10 address lines (AQ-A9). In
agdition, there is the possibility of 3 additional adgress
lines 1o be used as chip-selects and to distinguish
between ROM, RAM, I/O and interval timer. Two of the
adaditional lines are chip-selects 1 and 2 (CS1 and
CS2). The chip-select pins can aiso be P8BS and P86.
Whether the pins are used as chip-selects or penph-
eral /O pins is a mask option and must be specified
when ordenng the part. Both pins actindependentty of
each other in that either or both pins may be designated
as a chip-select. The thir@ additional address line is
AS0.The 6502 and 6530 in a 2<chip system wouid use
RSO to distinguish between ROM and non-ROM
sections of the 6530. With the addressing pins avail-
able, a total of 7K contiguous ROM may be addressed
with no external decode. Below is an example of a 1-
chip and a 7-chip 6530 Addressing Scheme.

One-Chip Addressing

Figure 6 illustrates a 1-chip system decode for the
6530.

Seven-Chip Addressing

In the 7-chip system the objective would be to have
7K of contiguous ROM, with RAM in low order memory.
The 7K of ROM could be placed between addresses
65535and 1024. Forthis case, assume A13,A14 and
A1S5 are all 1 when addressing ROM, and 0 when
addressing RAM or I/Q. This would place the 7K ROM
Detween Addresses 65,535 and 58.367. The 2 pins
designated as chip-select or 1/0 would be masked
programmed as chip-select pins. Pin RSO would be
connected to address line A10. Ping CS1 and CS2
would be connected to address ines A11 and A12
respectively. See Figure 7.

The two examples shown would allow addressing
of the ROM ana RAM: however, once the I/Q or timer
has been addressed, further decoding is necessary to
select which of the I/0 registers are desired, as well as
the coding of the interval timer.

1/0 Register — Timer Addressing

Figure 8 illustrates the address decoding for the
internal elements and timer programming. Address
lines A2 distinguishes |/O registers from the timer.
When A2 is high and I/O limer select is hign, the I/Q
reqisters are addressed. Once the 1/O registers are
addressed, address lines Al ang AQ decode ihe
desired register.

When the timer is selected A1 and AQ decode the
divide by matnx. This decoding is aefined in Figure 8.
In agdition, Address A3 is used o enabie the interrupt
Hag to PB7.
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When the timer has counted downto 00000000
on the next count time an interrupt will occur and the
counterwillread1 1111111 Afterinterrupt, thetimer
register decrements at a divide by “1" rate of the
system clock. If after interrupt, the timer is read and a
valueof1 11001 00isread.thetimesinceinterruptis
28T. The vaiue read s In twQ's compiement.

Valueread =11100100
Compiement=00011011
ADD 1 =00011100=28

Thus, to arrive at the total elapsed ime, merely do a
two's complement add to the onginal time written into

R/wW Al

iy

07 08 03504 03 02O 00 R/W Al AO

the timer. Again, assume time wnttenas 00110100
(=52). With a divided by 8, total time 10 interrupt is (52 x
8) + 1 =417T.Total elapsed time wouid be 4167 + 28T
=444T assuming the value read afterinterruptwas 1 1
100100

After the interrupt, whenever the timer is written or
read the interrupt is reset. However, the reading of the
timer at the same ime the interrupt occurs will not reset
the interrupt flag. When the interrupt fiag is read on
DB7 all other DB outputs (D80 thru DB6) go to 0"
Figure 5 illustrates an exampie of interrupt.

When reading the timer after an interrupt, A3 should
be low so as to disable the iRQ pin. This is done so as
to avoid future interrupts until after another Write timer
operation.

i ST

IRQ @i 'NTERRUPT
CONTROL

e
REGISTER

02
OOWN

ST—

TorIreey

.06 D3 D4 D3 D2 1 OO

Figure 4.

22 IN Io[ | ] 12|

WRITE T l I

Basic Elements of Interval Timer

L L Rl el

IRQ

—

8

3. Dataininterval imeris0 0000000 =019
32 —415—=1=352-51-1=0

3

4. Interruct has occurred at @2 pulse #416
Data inintevaitimer=11111111

5 Daiainintervaltimeris 10101100
wos ccmolementis01 010100 =28449
84 = 32x8) = 50010

Figure 5

. Datawrinenintointervalimeris00110100=521¢
2. Datain interval imer1is0 0011001 =2310
52-2:3-1=752-28-1 =25

1

rev et my - -

- ———————
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The addressing of the ROM select, RAM select and 1/0 Timer select lines would De as follows:
cs2 CcSst RSO
A12 A A10 A9 A8 A7 A6
6530 #1. ROM SELECT 0 0 1 X X X
RAM SELECT 0 0 0 0 0 0
1/O TIMER 0 0 0 0 0 0
6530 #2.
ROM SELECT 0 1 0 X X X X
RAM SELECT 0 0 0 0 0 0o 1
1/Q TIMER 0 0 0 1 0 0 1
6530 #3. ROM SELECT 0 1 1 X X X X
RAM SELECT 0 0 0 0 0 1 Q
170 TIMER 0 0 0 1 0 1 0
6530 #4. ROM SELECT 1 0 0 X S X X
RAM SELECT 0 0 0 0 0 1 1
/O TIMER 0 0 0 1 0 1 1 5
6530 #5. ROM SELECT 1 0 1 X X X X
RAM SELECT 0 0 0 0 1 0 0
/O TIMER 0 0 0 1 1 0 0
6530 #6, ROM SELECT 1 1 0 X X X X
RAM SELECT 0 0 0 0 1 0 1
17O TIMER 0 0 0 1 1 0 1
6530 #7, ROM SELECT 1 1 1 X X X X
RAM SELECT 0 0 0 0 1 1 0
170 TIMER 0 0 0 1 1 1 0
"RAM select for 6530 #5 wouid 163 = AT2@AT1 8AT0SAD ®ABSAT 8AG
Figure 7. 6530 Seven Chip Addressing Scheme
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_\‘/ INT. IMER SEL.
r A3 INTERVAL
N Al TIMER
— AO
170 TIMER SEL.
)} 170 SEL.
r—’ + Al 110
% 4 AO
RAM SEL
- = | o AS
. ' ) : ﬁ A3 RAM
|
cs2 0 '
: | 1 AO
Cst 1 |
T~ -
RSO | | D 0 * : ROM SEL
I '
A9 | ] A9
| LD'* X |
A8 ' ' A8
|
D>
}
AB " i AB
t
| X : N
As o op or e wn wr an wr wr em e w ws e o a e m = -l
A4 Ad
A3 A3
A2 A2
Al Al
AQ : A
A X ingdicates mask programming :
ie. ROM select=CS1 RS0 i
RAM select=C51 @ ASO@AGOAT 0A6 '
1/Q TIMER SELECT-CS'IORSOOAQQASOA/OAS !
3 Nolce tnat A8 s a gon't care for
AM select
C. 752 can pe used as PBS in tnis examoie
Figure8. 6530 One Chip Address Encoding Diagram
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MCS6520 PERIPHERAL ADAPTER

DESCRIPTION

The MCS6520 Peripheral Adapter is designed to solve a broad range of peripheral
control problems in the implementation of microcomputer systems. This device allows
a very effective trade-off between software and hardware by providing significant
capability and flexibility in a low cost chip. When coupled with the power and
speed of the MCS6500 family of aicroprocessors, the MCS6520 sllows implementation
of very complex systems at a minimm overall cost.

Control of peripheral devices is handled primarily through two 8-bit bi-direec-
tional ports. Each of these lines can be programmed to act as either an input or
an output. In addition, four peripheral control/interrupt input lines are provided.
These lines can be used to interrupt the processor or for '"hand-shaking" data
between the processor and a peripheral device.

High performance replacement for
Motorola/AMI/MOSTEK/Hitachi peripheral
adapter.
N channel, depletion load technology,
single +SV supply. MCS6520
Completely Static and TTL compatible.
. Vss 1 40 I CAl
CMOS compatible peripheral control lines. PAQ 2 39 =y CA2
Fully automatic "hand-shake' allows very PAl 3 38 3 I_RQA_
positive control of data transfers between PA2 4 37 IRQB
processor and peripheral devices. PA3 S 36 I3 RSP
PA4 6 35 =3 _R_S_!_
PAS 7 34 =3 RES
PA6 8 33 D¢
PA7 9 323 D1
PBP 10 3L D2
) PB1 11 30 =33 D3
é Z ) PB2 12 29 =3 D4
K> conTROL PB3 13 283 DS
sur - P PB4 14 27 =3 D6
‘m< NfA”G MYAmbw PBS ls 26 : D7
MO0
g e e, PB6 16 25 = 02
e — D outavonr P87 & 17 24 53 CS1
CB1 18 23 ) CS2
q . '="""'"‘J CB2 19 22 =3 cs¢
X Vee 20 21 B3 R/W
Basic MCS6520 Interfare Diagram




SUMMARY OF MCS8820 OPERATION

See MOS TECHNOLOGY Micracomputer Hardwere Menual for detailed description of MCS8520 aperation.
CA1/CBI CONTROL ‘ '

Active Transition IRQA (IRQS)
8it 1 8it 0 of Input Signal® Interrupt Outputs
0 0 negative Disable--remsin high
0 1 negative Enable--goes low when bit 7 in CRA (CRB) is set by
sctive transition of signal on CAl (CB1)
1 0 positive Dissble--resain high
1 1 positive Enable--as explained above

*Note: Bit 7 of .CRA (CRB) will be set to a logic 1 by an active transitiom of the CAl (CBl)
signal. This is independent of the state of Bit 0 in CRA (CRB). .

CA2/C8B2 INPUT MODES

CRA_(CRS)
Active Transition IRQA (IRQS)
Bit S Bit 4 Bit 3 of Input Signal* Interrupt Output
o o 0 negative Disable--remains high
0 (4] 1 negative Enable--goes low when bit 6 in CRA (CRB) is set by
active transition of signal om CA2 (CB2)

0 1 0 positive Disable--remains high

0 1 1 positive Enable--as explained above

eNote: Bit 6 of CRA (CRB) will be set to a logic 1 by an active transition of the CAZ (CB2)
signal. This is independent of the state of Bit 3 in CRA (CRB).

CRA CA2 OUTPUT MODES
Bit S Bit 4 Bit 3 Mode Description
1 0 0 *Handshake" CA2 is set high on an sctive transition of the CAl interrupt
on Read input signal and set low by a microprocessor *Read A Data”

operstion. This allows positive comtrol of data transfers
from the periphersl device to the microprocessor.

1 0 1 Pulse Output CA2 goes low for one cycle after a "Read A Data" operation.
This pulse can be used to signal the peripheral device that
data vas taken.

1 1 0 Manusl Output CA2 set low

1 1 1 Manual Output CA2 set high

CB2 OUTPUT MODES

CRB
Bit S Bit 4 Bit 3 Mode Description
1 0 0 "Handshake" CB2 is set low on microprocessor "Write B Data" operation and
on Nrite is set high by am active transition of the CBl interrupt
input signal. This allows positive coatrol of dats transfers
from the aicroprocessor to the peripheral devics.

1 4] 1 Pulse Output CB2 goes low for one cycle after a microprocessor "Write 8
Data" operation. This can be used to signsl the peripheral
device that data is available.

1 1 0 Manual Output CB2 set low

1 1 1 Manusl Output CB2 set high




MAXIMUM RATINGS

Rating Symbol Value Unie
Supply Voltage vee -0.3 to +7.0 Vde This device contains circuitey
to protect the inputs againse
Input Voltage Vin -0.3 to 7.0 Vde damage due to high static
voltages, however, it is
0’0!‘]!1". Temperature Range TA 0 to 70 9% advised that normsl precaytions
be taken to avoid application
Storage Tesporature Range Tseg -55 to 150 o% of any voltage higher than
maximus rated voltages to this
e - Sircuit.
STATIC D.C. CHARACTERISTICS (Ve = 5.0 V 2 SV, Vgg = 0, Ty ¢ 259C unless other: - ted)
Characteristic Symbol Min Typ Max Unie
Input High voltage (Normal Operating Levels) ' Vin 2.0 - Ve Vde
[nput Low Voltage (Normal Operating Levels) viL -0.3 - .. Vde
[nput Threshold Voltage vir 0.8 - 2.0 Vde
Input Leakage Current Iin uAde
Vin = 0 to 5.0 Vde - 21.0 2.5
n/w,l_osoe.nso.nsx.csmm.Et.cu.cn.oz - -
Three-State (Off State Input Current Irst
(Vin = 0.4 to 2.4 vdc, Vcc * sax) D§-07,P88-PR7,CB2 - +2.0 +10 uAde
Input High Current Ity ’
(Vig = 2.4 vdc) PAB-PA7,CA2 -100 -250 - uAde
Input Low Current I
(VIL = 0.4 Vdc) PAS-PAT7 ,CA2 - -1.0 -1.6 mAdc
OQutput High Voltage Vou
(Yoc » s»in, leoed = -100 uAdc) 2.4 - - Vde
Output Low Voltage VoL :
(Vee = win, lpgeq = 1.6 aAdc) - - 0.4 vde
Output High Current (Sourcing) Toy
(Vou = 2.4 vdc) -100 -l1000 - uAde
(Vo = 1.5 vdc, the current for driving other than -l.0 -2.5 - aAde
TTL, e.3., Darlington Base) PBY-PB7,CH2
Output Low Current (Sinking) oy
(Vo * 0.4 vde) 1.6 - - wAdc
Queput Leakage Current (Off State) TRQA, THQE Loge - 1.0 10 uAde
Power Dissipation Pp - 200 500 L]
Input Capacitance Cin pF
(Vin - 0, Ta = 25%, £ = 1.0 MHz)
0#-0D7 PAS-PA7 ,PBS-PB7,CA2,CB2 - - 10
R/W,Reset,RSP,RS1,CSH,CS1,CS2, - - 7.0
CAl,CB1,92 - - 20
Output Capacitance Cout
(Vin = 0, Ta = 259C, £ = 1.0 MH2) - - 10 pF

NOTE: Negative sign indicates outward current flow, positive indicates inward flow.
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A.C. CHARACTERISTICS

Read Timing Characteristics (Figure i, Loading 130 pF and one TTL load)

Characteristics

Delay Time, Address valid to Enable positive transition

Delay Time, Enable positive
Peripheral Data Setup Time
Data Bus Hold Time

Delay Time, Enable negative
Delay Time, Enable negative

transition to Data valid on bus

transition to CA2 negative transition
transition to CAZ positive transition

Rise and Fall Time for CAl and CA2 input signals
Delay Time from CAl active transition to CA2 positive transition
Rise and Pall Time for Enable input

Write Timing Characteristics (Figure 2)

Characteristics

Enable Pulse Width

Delay Time, Address valid to Ensble positive transition
Deiay Time, Data valid to Enable negative transition
Delay Time, Read/Write negative transition to Enable positive

transition
Data Bus Hold Time
Delay Time, Enable negative
Delay Time, Enable negative
CMOS (Ve - 30%)
Delay Time, Enable positive
Delay Time, Peripheral Data
Delay Time, Enable positive

transition to Peripheral Oata valid

transition to Peripheral Data Valid,
PAS-PA7, CA2

transition to CB2 negative transition

valid to CB2 negative transition

transition to CB2 positive transition

Rise and Pall Time for CB1 and CB2 input signals
Delay Time, CBl active transition to CB2 positive transition

Symbol Min
TAEW 180
TEDR -
TppsSy 300
THR 10
TCA2 -
Trs1 -
‘r-tf -
Trs2 -

trE.CEE -

Symbol Min
TE 0.470
TaAEw 180
Tpsy 300
Twe 130
Thw 10
Teow -

Towos -
Tce2 -
Toc 0
Tas1 -
Tr.te -
Tas2 .

Typ

Typ

Max Unit

39S ns
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Max Unit

25 us
- ns
- ns
- ns

- ns
1.0 us
us
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us
us
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