CIIIIPONENTS

’ NTFRFACE

MOSTEK

Tre TEE821 Pecpheral Interface Adapter provides the universal
means of interfacing peripheral equipment to the 6800 family o MOS
microprocessors. This device is capable of interfacing the MPU 1o (N-CHANNEL, SILICON-GATE,
peripherals t1rough 1wa 8 bit bidirectional penpheral data buses and DEPLETION LOAD!}
Tour control ines No external logic 18 required tor interfacing to most
ver pheral devices. PERIPHERAL INTERFACE
Tre tuncuona configuration of the P1A Is programmed by the MPL ADAPTER

dunng system nitiarzahon Each of the peripheral data lines can be pro-
grammed tr act a5 an nput or output, and each of the four con
trol/interrupt ves may be programmed for ore ol several control
modes. This allows a high degree of flexibility in the overall operation ot

CASES

the nterface. ¢B-182
@ 8-Bit Bdirectional Data Bus for Communication with the
MPU
® Two Bidirect cna- 8-B't Buses for Interface to Penpherals 40 Si P SUFFIX
® Two Programmable Control Regrsters ’ FLASTIC PACKAGE
® Two Programmable Data Girection Registers ALSO AVAILABLE
@ Four Individually Contralled Interrupt input Lines, Two 4 SUFFiX C SUFFIX
Lisable as Pe'ipheral Centrol Outputs CERDIP PACKAGE CERAMIC PACKAGE
® Handshake Contrel Logic tor Input ana Quiput Peripheral CB-521 C8-708
Operatior
® High-ilmpedance Three State and Direct Transistor Drive
Penpheral Lines
® Program Controlled Interrupt ard !nterrupt Disable Capabiity FN SUFFIX E sug;lx
® CMOS Drwe Capability on Side A Peqpheral Lines PLCC 44 LLCC 44
® Two TTiL Drive Capability on All A and B Side Buffers Hi-Ret versions available - See chapter 9
® T1L-Compatible
® Siatc Operation PIN ASSIGNMENT
® Toree avalable versions : EFER21 G MHz) VSSEW-:_/] CAT
FFE8A21 1.5 MHz) PAD(Q ¢ suflCa2
EFB8B21 (2.6 MH2) pa
PA0 s wf]naa
eaaf] « 3211308
PA3(]n W RS
PAs[le S[ARST
PAS[] 7 3a[IRESET
PAE[ 8 afoe
PAZ{]9 1201
PBOf0 NPo2
PBIfN w13
PB2[12 231304
»B3}13 280J05
PBAf 14 2/{1D6
pgs s o7
PE6 16 20E
PB7{:? “flcsn
ceille 21[Cs2
cazl)
viee B
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MAXIMUM RATINGS -

Charactaristics Symbol Value Unit This device contains circuitry to protect tha
Supply Voltage vee —031to +7.0 v inputs against damage due to high static :
input Voliage Vo 0310 +7.0 v vpl!.ages or electric fields; however, it is ad- ‘
Operaung Temperature Range T o Th wse@ thal} noymal |‘)rscautlons be» taken o )
EFES21. EFE8A21, EFEBB21 Ta 0 1070 oC avoid applications of any voltage higher than
tFE821 EFBRAZ], EFGBB2I : maximum rated voltages to this high-
W osutfix -40 1c +38b impedance circuit. For praper operation it is
EFEB2Y ET8BAZT A snff x =85 ¥ 126 recommended that Vi, and Vgt be con-
Storage Terperature Range Tsig -5510 + 150 g strained 10 the range GND={Viq or
Voud SVee
T Unused inputs must always be tied to an
HERMAL CHARACTERISTICS appropriate logic valtage level ie.g.. either
Charactaristic Symbol Value Unit GND or V).

Trermal Resistance ) o
Ceram:c 50 . .
Plastic #aa 100 e -
Cerdip | 60

!
PLCC 100
| I : :
POWER CONSIDERATIONS
The average chip-junction ternperature, T, in °C can be obtained from-
Ti=Ta+(Ppegya) (1t

Were

Ta = Ambient Temperature, °C
8 A= Package Thermal Resistance, Junction-to-Ambient, °C/W
Pom=PINT + PPORT
PiNTmIcC % V. Watts — Chip internal Power
PpORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT €« P(NT and can be neglected. PpOAT may become significant if the device is configured 10

drive Darlington bases or sink LED loads.
An approamate relaticnship between Ppy and T (if PRORT is neglected) is:

Pp=K+ (T +273°C) 2
Solving equations 1 and 2 for K gives:
K = Ppe(TA+273°C) + BJATPD2 (3) .

Where X, 1s a constant pertaining to the particular part. K can be determined from equation 3 by measuning PD (at equilibrium)
for a known T . Using this value of K the vatues of Pp and T can be oblained by solving equations {1) and (2} iteratively for any
value of TA.

OC ELECTRICAL CHARACTERISTICS (Ve =50 Vde +5%, Vg5=0. Ta=T| 10 TH unless atherwise noted}.

| ] Characteristic [Symbat | Min | Typ | Max | unit ] '
BUS CONTAOL INPUTS IR/W, Ennble, RESET, RS0, RS1, CS0, CS1, €S2} .
Input High Voltage VIH Vs +2.0 veo Vv H =
fnput Low Voitags VIL vgg—0.3 - Vgs+0.8 v
fnput Leskage Currert [Vn =010 5.26 V) lin - 1.0 25 A
Capacrtance (Vin = 0, T& =26°C, 1=1.0 MH2) Cin - - 75 pF -
INTERRUPT OUTPUTS (IRGA, IRQB) :
Outpul Low Voltage il_gag= 1.6 mA} VoL - - Vgg+0.4 v
Hi-Z Cutput Leakage Current 102 . 1.0 10 pA
Capacitance (Vin =0, TA=25°C, f=1.0 MHz) Cout - - 50 pF
DATA BUS (D0-D7)
Input High an;age ViH Vgg +2.0 - vee v
Toput Law Voltage Vie Vgs~03 | - Vgg+0.8[ V
Hi Z Input Leskage Current Vi =04 1024 V) iz - 24Q 10 wA
Qutput High Voltage (i nay= — 205 pA) Vo Ves+24 - - v
Output Low Voltage Uy gag = 1.6 mAI T VoL = ZVsg+04| V
Capacitance (V,n =0, 14 =25°C, 1=10 MH2) . Cin = = 125 PF




DC ELECTRICAL CHARACTERISTICS (Zonnnued!

! Charsctenstic [symbol [ Min | Typ | Max_ | Unit |
PERIPHERAL BUS (PAD-PA?, PBO-PB7, CAY, CAZ CB1, CB2)
ol = L S . 5
[ inpust | eakage Current H/W, RESET, RSO, RS, (S0, C8, 082, CAT, i I |
- t. LopA
=Cw5 5BV €31, Enzhe o 28 s
input | eakage Current iV,e=04 to 2 4 VI PRO-PB7. CBZ| - 20 ic ui
Tnput High Current (V[ =2 4 V1 PAO-PA7 CAZE T -0, S0l - T aA
Darington Drive Current Vg~ 1.5 V) PBO-F37, CB2 IOH -0 -10 mMA
Input Low Carrent [V =04V PAC-PAT CAZ - -13  -24 mA
Tutpul High Voltage T
ILnad= — 200 Al PAQ PAZ, PBC PEY. CAZ, CB2! VoW | Vgs+24 | - ¥
I gad= - 10 A PAG-PAT CAZ: veg-10| - -
 Dutput Low Voltage (1 5aq = 3.2 mA! VoL o TS Vs +04] v
I Capacance Vi =0, T4 =25°C, f=1.0 MHz) Cin - 10 pF
POWER REQUIREMENTS }
[ internal Power Dissipabian (Measured at T =0+C: PINT | - J_ - ] 550 l W
BUS TIMING CHARACTERISTICS {See Notes 1 and 2
laant. ] « . . | EF6B21 | EF6BA21 | EF68B21 A
Number Characts 4 Win [Mex | Min [Max [Min JHax] o™
1 Cycle Time toye |10 [ 10 Joe7 [10 [05 [0 | as
Pulse Width, E Low PWeg [« | - [280 F - T207] - ns
3 Pulse Width, E High PWgn 1450 [ - | 280 | — |20 ns
4 Clock Rise and Fall Time T - % - 25 - 20 ns
9 Address Hold Time tAH 10 - i) - 10 - s
13 Address Setup Time Befora £ 1AS 80 5 - 40 - rs
14 Chip Select Setup Time Before E 1cS 80 - 80 40 — ns
15 Chip Select Hold Time 1CH 10 - 10 - 10 ns
18 Read Data Hold Time {DHRA 20 50° | 20 80| 20 507 s
21 Write Data Hold Time 1DHW 10 - 10 - 10 - ns
30 Oulput Dala Delay Time DOR — |20 | - 180 | — 150 | ns
3 Input Data Setup Time tpsw | 188 0 - 80 - ng
*Tre data bus output buffers are nc longer sourcing or sinking current by tpHRMax [High Impedancel.
FIGURE 1 — BUS TIMING
- O -
— 'O
e N
- ™\
&) ' My
Mo O
R¢W, Address \’I\ e
{Non-Muxed) P W
13) 1€
»1-(12) g @
s /
— J
«>»-(18) .—. D)
Read Data MPU Read Data Non-Muxed
Nor-Muxed
-+ :21’ 1—@—)1
Write Date MPU Write Data Non Muxed ¥, -
Nor-Muxed 'S —
‘21}
Notes:

t Voltage feveis shown are V| <04 V, V42 2.4 V, unless otherwise specified
2. Measurement points shown are 0.8 V ang 2.0 V, unless ctherwise specified
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PERIPHERAL TIMING CHARACTERISTICS (Vce=50V 5%, V§5=0V, TA=T{ to T4 unless otherwise specified)

- EF6821 | EF6BAZT | EFGAB21 Referenco
Characteristic Symbol iaiy Twax | Min | Max | Min | Max | "™ | Fig. N
Dara Setup Time tpps | 200 [ - [ 3] - w0 — ns 6
Data Hold Tims tPDH 0 - 4] - 0 - ns 6
Delay Time, Enable Negative Transition 10 CA2 Negative Transition tCAR - |10 [ — jo670f — [0500 | s | 3.7.8
Delay Time, Enable Negative Transion to CA2 Positive Transition TrS1 - 10 — |0670( — |0.500 | xs 3,7
Rise and Fall Times for CA1 and CA2 Input Signals 1. U 10 - 10 - 1.0 | xs 8
Delay Time trom CA1 Acuve Transion 10 CA2 Positive Transition tRS2 - J20] - |13B]| ~ 1.0 | »s 3.8
Delay Time, Enable Neganve Transition 1o Data Vahd PDW - 10 — |o&70] - 05 |as§ 3,9,10
De'l).m):l’?st f:n:’:'e Negative Transition 1o CMOS Data Vahd eMos | - 20 _ 135 | - 10 |us] 49
Delay Time, Enabie Positive Transition to CB2 Negative Transition ICB2 — 10| - |0670f - 0% | as {3, 11,12
Delay Time, Data Valid to CB2 Negative Transiion 1DC 20 -]12 - 20 - ns { 3,10
Detay Time, Enable Pasitive Transition to CB2 Positive Transition RS - 10| — [0670f — | 05 | s N
Control Output Pulse Width, CA2/CB2 Pwer [ 800 - | 376 - {280} - as 3
Rise and Fall Time for CB1 and CB2 Input Signals .Yy - 1.0 - 10 - 10 ® 12
Delay Time, CB1 Acuve Transition to CB2 Positive Transition RS2 — 20| — |13\ - 10 | ps 3,12
{merrupt Release Time, IRQA and IROB A - |180] — |110| — | 086 | us| 5 14
Imerrupt Response Time tRS3 - 10| - 10 — 10 | xs 5, 13
inerrupt tnput Pulse Time PW, 500 [ -~ 500 — 500 - ns 13
RESET Low Time* AL 10| - |o68| - 05| - Py 16
“The RESET line must be high 8 minimum of 1.0 us batore addressing the PIA.
FIGURE 3 - TTL EQUIVALENT
FIGURE 2 — BUS TIMING TEST LOADS TEST LOAD
(o007 50V (PAD—PA7, PBO—PB7, CA2, CB2}
RL=24 kO 58V
Test Point 1Na148 A =125k
. or Equiv. I
Test Point 1N4A148
c A 1N916 V) or Equiv.
130 pF 1.7k or equiv. c a
1N916
= = or Bquiv.

FIGURE 4 — CMOS EQUIVALENT
TEST LOAD

(PAD-PA?, CA2}

!

C=30pF, R=12k

FIGURE 5 — NMOS EQUIVALENT
TEST LOAD

{IRQ Onty}
50V

1.5k

Test Polnt

100 pf




FIGURE 8 — PERIPHERAL DATA SETUP AND HOLD TIMES
(Read Moda}

PAQ-PA7
PBO-PB7
——

tPDS F—tp0n

Enabis

FIGURE 8 — CA2 DELAY TIME
(Read Mode; CRA-65=1, CRA-3= CRA-4=0)

Ennble

/ L.
7/

- ety

cAl

5
M~ tca2 1Rs52 ~ [

FIGURE 10 ~ PERIPHERAL DATA AND CB82 DELAY TIMES
(Write Mode; CRB-5=CRB-3=1, CAB-4= 0]

Enable
tPOwW
PBOPB?
=t
cez*

*CB2 goes low &5 & result of the
positive transition of Enable.

FIGURE 12 — CB2 DELAY TIME
(Write Mode; CRB-B=1, CAB-3= CRB-4=0)

Ensbie :
L

e -ty
ce1
v
letcB2 RS 2 %ef
cBz

"Awsumes part was deselected during
any previoun E pulsa.

FIGURE 7 — CAZ DELAY TIME
{Resd Mode; CRA-5= CRAZ =1, CAA-4 = 0)

En.bl.m__
A2 —= -— tRgqt
——FPWet —
CA2 H

"Assumes part wan desglectad during
the previous E pulie

FIGURE & — PERIPHERAL CMOS DATA DELAY TIMES
(Write Mode; CRA-5=CRA-3=1, CRA4=0)

Enanlﬂ__L/_—\—

CMOS s —

Wi v - Vee -30% Voo

PAO-PA?,
CAZ

FIGURE 11 — CB2 DELAY TIME
(Write Mode; CRB-6=CR8-3=1, CRB-4=0)

Emw
—J b= tca2 [

-

b PWoy ——
cB2 \

*Anumes narT was deselected ouring the
previous E putse

FIGURE 13 — INTERRUPT PULSE WIDTH AND JRG RESPONSE
f=- - P, —— -|

CA1, 2 !
cB1 2 -

l‘-‘— — tRs3z"— —'*-iL

“Assumes Intarrupt Enable Bits are set.

Note: Timing measurements are raferanced to and from a low voltage of 0.8 voit and a high voltage of 2.0 volts, unless otherwise noted.



FIGURE 14 — TRQ RELEASE TIME FIGURE 15 — RESET LOW TIME

‘AL .
Enatle |
i RESET

~— R - —=—
Y *The AESET ine must be a V) for a minimam ot
10 s before addressing the PIA

Note Timing measuramants are referenced ta and from a low voltage of 0 8 voit  and a tugh voltage of 2.0 volts. unless otherwise noted

FIGURE 16 —- EXPANDED BLOCK DIAGRAM

RGA 38 f ) le—— 40 Ccan
R - Interrupt Status

Control A

‘ f—= 39 CAZ -

Contro!

Asgister A
00 23 - (CRAY
o1 32 DL T Oata Direchion i
D2 11 -t f E 14 e A
" J (tDDRA!
D3 40 a—a] Dals Bus
Butlers K —
Da 29 =w—» (nagl ‘ Output Bus ] <5
D5 28 ~- = |
NE 27— -— 2 Pac
D7 26 = - Output i1t 3 pad
Raegstar A ]/
¢ e—= 4 PA2
icAal
!L ! Peripharal - 5 PAJ
: Interface
) A H 6 PA4
J - ~— 7 PAS
Aut tnpour | -]
Asgistar - H 8 PAG
BIR! 3 fe— 3 PA?
- ' E
- P2 ; :
Vee n 20 e—a- 10 PBO
vgg P}
@utput J\ jft—a= 11 PBI
Register 8 /] e—e- 12 P82
_ [tely-23
cso 22 - i _ Peripharal re—mn 13 PR3
cst za — : ‘nteé‘lc! 1a Paa -
CSZ 23 —- Chip | I rt—m- 15 PBS .
RSO 36 Setect H ———t :
K — and jt——n~ 16 PBG
AS1 35 —m Aw [e-—a= 17 PB7 B
RW 21 —wf Contro _./\'
Ensbm 25 —
RESET 34 — - > N
L _] Data Direction
Contro: — ] Aegistar B
Ragister A IDDRB)
ICRE ’
lee— 18 CB1
Intsrrupt Sratus
Y. . Conirol 8 -
FRQH 37 - fe—a- 19 CB2
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PIA INTERFACE SIGNALS FOR MPU

The PIA interfaces to the 6800 bus with an 8-bit bidirec-
ugndl dala bus, Ihree chip select hnes. two register select

nes, VW Interrupt request bnes, a read/ wiite line, an enable
ne and a resel lne, 1o ensure proper operator with the
EF6800, EF6802, or EF6B08 microprocessors, VMA
should te sed as an active part of the address decoding.

Bidirectional Data (00-D?) — The bidirectional data ines
:00-D74 allow he transfer of data between the MPL and the
ZIA The data bus outpus drvers are three-state devices that
remain :n the kigh-impedarce (oll) state except when the
MPU performs 3 PlAreac cpetation. Tne read/wnte line 150
the reac {highl statz when tne PLA 15 selected for 3 read
Operaon.

Enable (E} — The cnatle pulse, E. 15 the only timing
signal that 1s supplied ta the PIA. Timing of all other signals
1s referenced to the I8ading and traifing edges of the E pulse.

Read/Write (R/W) ~ This signai is generated by the
MPU 10 control the direction ol data teansiers on the data
tus A low state on the PIA read/wnite line enables the input
buffers and data 1s transferred from the MPU 1o the PIA on
the E signai :f the device has been selected. A high on the
read/wnte l:ne sets up the PIA lar a transfer of data-to the
tus. The P1A output buffers are enabled when the proper ad-
dress and he enable pulse E are present

RESET — The acuve low RESET line is used to reset all
register nts in the 21A to a lagical zero (fow}. This line can be
Jsed as a power or reset and 8s 8 master reset during
system operation

Chip Selects {CSO, CSI, and C52) -- Trese three irput
signals are used to select the PIA. CSC and CS1 must be
high ang CSZ mus: be law for selection of the device. Data
transfecs are then performed under the controi of the erable
and read/write signals. The chip select lines mus: be stable

for the duration of the E pulse. The device is deselected
when any ¢f the chip selecls are in the inactive state

Register Selects {RSO and RS — The two register
sziect ings are used 1o select the varous registers nside the
PIA. These two hnes are used in canunctior with irterral
Cuntrol Registers 1o seiect 1 particudar reqister that 1s 10 be
written or read.

=g register and chip select lines shouid be stable for the
curzlion of the E puise while in the read or write cycle

interrupt Request (IRQA and IRAB) — The active low In-
te-rupt Reques: hnes {TRQA and (RQB) act to interrupt the
MPU either directly or through imterrupt prority cirouitry
These lines are “ooen drair”” (no load device on tne chip!
This permits a | interrupt request lines to be tied together na
wire-0R confguration,

Each Interruot Request ine has two internal interiupt fag
b:ts that can cause the Interrupt Request line to yu -ow Eacr
lag bt 15 assocated with & parlicuiar peripherat interrupt
line. Also, four interrup! enable bits are provided in the PIA
which may be used to inhsbit @ partcular interrupt from a
peripheral device.

Servicing ar interrupt by the MPU may be accomphshed
by a software routine that, on 3 priorit-zed basis, sequentialy
reads and tests the two control registers in each PIA fer in
terrupt tlag bits trat are set.

The interrupt tlags are cleared (zeroed) as & result of an
MPU Read Peripheral Data Operation ot the corresponding
data register. After being cleared, the :nterrupt f ag oit can-
no be enabfed 1o be set Lntil the PIA 1s deselected dunng an
£ pulse. The E pulse s used to cond'tion the nterrup! comtrol
fines ICA1, CA2, CB1, CB2). When these lines are used as
mterrupt inputs, at least one € pulse mus: occur from the in-
active edge 1o the active edge o' the :nterrupt input sigral 1o
condiicn the edge sense network If the irterrupt flag bas
been enabled and the edge sease circurt has beer properly
concitioned. the interrupt flag wil be set or the next aciive
trarsition of the interrupt input pin.

PiA PERIPHERAL INTERFACE LINES

The PIA prowides lwo 8-bit bidirectional data buses and
four interrupt/contro. lines for nterfacing to penpheral
cevices.

Section A Peripheral Data (PAQ-PA7I — Each of the
penphera data lines can be grogrammed 10 act as an input or
outpit. This s accomphshed by selting @ 1" 1 the care
responding Data Direction Register bit for those ings which
are "o be outbuts A 0" in 3 ba of the Data Direction
Hegister causes *he correspending peripheral data lire 10 act
as an mput Durng ar MPU Read Perpheral Data Operation,
tne data on penpheral lines programmed 10 acT as inputs ao-
nears arectly on the carrespanding MPU Data Bus lnes. In
the 1put mode, the internal pullup resistor on these lines
represents a maximum of 1.5 stancard TTL loads.

The data in Output Register A will agpear or: the data lines
that are crogrammed <0 be cutputs A logical “ 17 written in-
0 the register w: Tause a "hign”’ on the corresponding data

ine whilea "0 resuftsin a “low * Data in Qutpu: Reqister &
may be read by an MPU “Read Perpheral Data A" ape-at on
when lhe carresponaing lines are programmec as outputs.
This datz will be read properly if the voltage on the
peripheral data lines is greater than 2 0 volts for a logi: 1"
outeut and kess than 0.8 voit for a logic 0" output Loading
the output lines suck that the voltage on these fines does not
reacn full voltage causes the data transferred irto the MPL
on 3 Read operation 1¢ differ from that contzined in the
eszective hit of Qutput Register A

Section B Peripheral Data (PBO-PB7) — Tre peripheral
data lines in the B Section of the PIA can be programmed to
act as erther inputs or autputs in a similar manner to PAG-
PA7.They have three-state capability, allowing them to enter
a nigh-impedance state wher the periphera. data line 1s Lsed
as gan input In addwmor, data on the peripheral data nes




PRC-PB7 wii be read properly from those 'ines programmed
as outputs even If the voltages are below 2 J vo'ts fof 8
“high” of above 0.8 V for a “low'". As outputs, these 'ines
are compatible with standard TTL and may also be used as a
source ol at lzast 1 miliampere at 1.5 volts to directly drive
the pase of a wransistor switch

(nterrupt Input {CA1 and CB1} — Peripheral input hnes
CA1 and CB1 are input pniy lines that set the interrupt flags
of the control registers. The active transition for these
signals is also programmed by the two control registers.

Paripheral Control (CA2) — The peripheral control ling
CAZ can be programmed to act as an interrupt input or as a

peripheral contsof output. As an output, this ling 1s compati-
bie with standard TTL, as an input the internal pullup resistor
on this nne represents 1.5 standard TTL 1oads. The function
of this signal line is programmed with Control Register A.

Peripheral Control (CB2) — Peripheral Control line CB2
may also be programmed to act as an interrupt input of
periphera! contral output. As an input, this line has high in-
put impedance and is compatible with standard TTL. As an
output it is compatible with standard TTL and may also be
used as 8 source of up 10 1 millampere at 1.5 volts 1o directly
drive the base of a transistor switch. This line is programmed
by Control Register B.

INTERNAL CONTROLS

INITIALIZATION

A RESET has the stfect of zercing all PIA registers. This
will set PAD-PA?7, PBO-PB7, CA2 and CB2 as inputs, and all
nterrupts disabled. The PIA must be configured during the
restart program which follows the reset.

There are six locations within the PIA accessible to the
MPU data bus: two Peripheral Registers, two Data Direction
Registers, and two Control Registers. Selection of these
locations 1s controlled by the RSO and RS1 inputs together
with bit 2 in the Control Register, 88 shown in Table 1.

Details of possible configurations of the Data Diection
and Control Register are as follows:

TABLE 1 - INTERNAL ADORESSING

Contro:
Register Bit
RS1 | RSO | CRA-2 | CRB-2 Locahan Selecied

0 Q 1 X Peripherai Register A

[¢] 0 0 X Data Direcuon Register A
[} 1 x x Contral Register A

1 o] X 1 Peripheral Register 8

4 s} X s} Data Drection Register 8
1 1 X X Content Regisier B

X Don't Care

PORT A-B HARDWARE CHARACTERISTICS

As shawn in Figure 17, the EFB821 has a pair of 1/Q ports
whose characteristics differ greatly. The A side is designed
1o drive CMOS logic to normal 30% to 70% levels, and incor-
porates an internal pullup device that remains connacted
ever in the input mode. Because of this, the A side requires
more drive current in the input mode than Port B. In con-
trast, the B side uses a normal three-state NMOS butfer
which cannat puflup 10 CMOS levels without external
resistors. The B side can drive extra loads such as Dari-
ingtons without problem. When the PIA comes out of reset,
the A port represents inputs with pullup resistors, whereas
tha B side {input mode alsa} will float high or low, depending
upon the load connected to it
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Notice the differencas batween 8 Port A and Port B read
operation when in the output mede. When reading Port A,
the actual pin is read, whereas the B side read cornes from an
output fatch, ahsad of the actual pin,

CONTROL REGISTERS (CRA and CRB)

The two Control Registers (CRA and CRB) allow the MPU
to control the operation of the four peripheral control lines
CA1, CA2, CB1, and CB2. In addition they allow the MPU ta
enable the interrupt lines and monitor the status of the inter-
rupt flags. Bits 0 through 5 of the two registers may be writ-
ten or read by the MPU when the proper chip select and
register select signals are applied. Bits 6 and 7 of the two
registers are read only and are maodified by external interrupts
occurring on control lines CA1, CA2, C81, or CB2. The for-
mat of the control words is shown in Figure 18.

DATA DIRECTION ACCESS CONTROL BIT (CRA-2 and
CRB-2)

Bit 2, in each Control Register {CRA and CRBI, deter-
mines selaction of either a Peripheral Output Register or the
corresponding Data Direction E Register when the proper
register select signals ara applied to AS0 and RS1. A 1" in
bit 2 allows access of the Peripheral Interface Register, whilg
a “0" causes the Data Direction Register to be addressed.

Interrupt Flags {CRA-8, CRA-7, CRB-8, and CRB-7) —
The four interrupt flag bits are set by active transitions of
signats on the four Interrupt and Peripheral Conirol fines
when thosa lines are programmed to ba inputs. These bits
cannot be set directly from the MPU Data Bus and are reset
indirectly by a Read Periphaeral Data Qperation on the ap-
propriate section.

Control of CA2 and CB2 Peripheral Control Lines (CRA-3,
CRA-4, CRA-B, CRB-3, CRB-4, and CRB-5} — Bits 3, 4, and
5 of the two control registers are used to control the CAZ and
£82 Peripheral Control lines. Thesa bits determne if the con-
ol lines will be an interrupt input or an output control
signal. If bit CRA-6 (CRB-5) s low, CA2 (CB2) is an interrupt
input line similar to CAY (CB1). When CRA-§ ICRR-5) is
high, CA2 |CB2) becomes an outpu1 signal that may be used
to contro! peripheral data transfers. When in the output
mode, CA2 and CB2 have slightly different loading
characterisycs.



Control of CAt and CB1 Interrupt input Lines {CRA-0, enable the MPU nterrupt signals TRQA and [RGB, resper:-
CRB-0, CRA-1, and CRB-1) - The two lowest-order hits of tively. Bits CRA-1 and CRB-1 determine the active transition
the control registers are used to control the interrupt nput of the interrupt :nput signals CAY and CB1.
lines CA1 and CB1. Bits CRA-0 and CRB-0 are used to

FIGURE 17 — PORT A AND PORT B EQUIVALENT CIRCUITS

Port A Port B

vee vee

DATA Port Fin Data Direction :
1 1 Port Pin .
Data DATA
Dllrlec-‘g:tput Pin} Data Direction ’
10-~input Pin) (0= input Pin}
= {1-Output Pin) :
Read of B
Data When
in Qutput
Mads
Read A Data S:;d v?rlq ean
Ta External in (nput ar
Bus Output Made n Input Mode

<IJ l Internal PIA Bus -

ORDERING INFORMATION :

! ( EF68A21  C M, BB
I

Device Screening level
Package — +————— Oper. temp.
Tha table balow hori; shows oll available suffix ons for go. operating and ing
lovel. Other passibitities on requast. .
DEVICE L PACKAGE . OPER. TEMP LEVEL .
el P ;e Wl TvIim]sa o [ee]es 2
[ . [ . [ * '
® L ]
EF6821 (1.0 MHz) hd hd ® ]
L . L] L ] L] L] -
L * L] *
L ] [ ] L] L 4 [ ]
-
EFEBA2Y (1.5 MH2) hd L hd hd
[ ] . L [ ] L L]
— —
L] L] L L]
L] L '
EFB8B21 (2.0 MHz) hd hd ! b JE—
RN o | 0 .
Examples : EFE821C, EFB821CY, EFE821CM, EF6821JM
Package : C: Ceramic DIL, J: Cerdip DIL, P: Plastic DIt, €: LCCC, FN : PLCC.
Oper. tomp. : L*: 0°C to +70°C, V: - 40°C to +85°C, M: —55°C to + 125°C, *: may be amitled.
Screening levet : Std : ino-end suffix), D : NFC 96883 level o,
G/B : NFC 96883 level G, B/B : NFC 96883 level B and MIL-STD 883C level 8.
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Determine Active CA1 (CB1) Transition for Satting (
_ Intetrupt Flag \RQA(BH — (bit 7)
iow=2

IROA(TH set by "wgh-to-low transiton on CAT
1cgn

i b1=1i: IRQAIBI set by 0w t¢ high transiton on CAL

i (CBi

S

IRQA(B} 1 Intarrupt Flag {bit 7

Goes igh on actve trans tor ¢ TA' (CBLY, Autema
ncally cleared by MPU Read ot Ouiput Register AIB
May atsa be c.cared by harowsrs Reset

FIGURE 18 — CONTROL WORD FORMAT

’/CM {CB1) Interrupt Request Enable/ Disabla

' b0=0 Disables IRQAIB! MPU 'terrapt by CAS
: €A1l actve tansien |

Erable IRQALBT MPU Interrupt by CAT BN
active trgnsiuen

IRCIALE) wi | oceur on next {MPL gencrated) positive
transition ¢t ol -4 CAT (CB'! scnve trandimgn oc-
curreg while irterrupt was disabled

b0=1

—J

PR 1. 1

b7 6 b6 b4 03 v2 Al ] 20
Control Register [ jRQA{RI1 | IRQAIBIZ CA2 (CB2) DR CALICR"
Flag Flag Control Access Controt

—

(RQA(BIZ Interrupt Flag (bit B}

Wher CA2 1CB21 :s an input, IRQAIB) goes high on ac-
tve \ransiion CA2 (CB2); Avtomaucaly cleared by
MPL; Read of Qutput Register AIB) May also be
lwas-ea hy hardware Resel.

CA2 (CB2+ Fstablished as Quiput (bS=1i: IRQAIB!
20, not affected by CAZ ICB2} wransihons

1

Datermines Whether Data Direction Register Or Qutput
Register is Addrassed

p2=0 Data Dwecton Regisier selected

B2=1 Qutpu: Register selected

1

CA2 {CB2) Established as Output by bS=1

iNote that operatior at CA2 ard CB2 outou®
a functions are not igenticail
— CA2
10 b3-0

bs Y4 b
==
Read Strobe with CA1 Restare .
CA2 goes lew on first high-to-low
E transition tollowing an MPU read
of Quput Register A; returned high
by rext actve CA) ‘ransinon, as
spacitied by bit 1
b3=1: Read Strobe with E Restore
CA2 goes low on tiest fugh-lo-low
F wransiton following an MPU read
of Qutput Register A, returned high
by next high-to low E transiton dur-
1ng a desalect

L (B2

Write Strobe with CB1 FRestora

CB2 goes low cr first jow-lo-h:gh

E transition fallowing an MPU wiite

into Qutput Register B, returned

high by the next active CB1 transi

von as specified by it 1. CRB-B7

must first be cleared by a read of

data.

b3=1: Write Strobe with & Restors
CB2Z goes low on first low-10 igh
£ teansition following an MPL. writ
into Qutput Register B, returned
high by the next low-to-Mgh E trar-
sition following an E pulse which
oocurred while the parl was de-
selectea.

T Set/Reset CA2 (CB2)

CA2 {CB2) goes ow as MPUL wntes

b3=0r1c Contro Register

CAZ2 ICB2! goes high as MPU writes

b3 =1 into Cantrol Register.

CA2 (CB2) Established as (nput by b5=0

b5 b4

b3
T
0 CA2 (CB2) Interrupt Request Enable/Disabla
h3=0 Ossbles IRQAIB! MPL Inefrupt by
CA2 [CB2) acuve ransition ©
Enables IRQAIB) MPU iqterrupt by
CAZ2 (CB2) active transition
*IRQAIB) will accur on next IMPU generat-
tedi positive transition ol b3 f CA2 (CB2)
actve transition occurred while nterrupt
was disabled
L Datarmines Active CA2 (CB2) Transition for
Setting Interrupt Flag IRQA{B)2 — (8Bit b6l
b4 =0 (RQAIBI2 s81 by high-1a-0w trans:
ron or CAZ (CB2).
IRQAIBIZ set by kaw 10 hugh trans:-
uon un CA2 IC1 21

b3=1

ba=1.
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PHYSICAL DIMENSIONS

— —_— — CB-182

| e v o232 emox 457 mos

! ﬁoTe.g_’v‘g Tae et e v,
i .

- i z
oo l“»vg_ﬂ_n Ao
Datum B " :
1 Nomral dimession
S L - P SUFFIX -
o T govetncaspasyen PLASTIC PACKAGE :
| |
|" K :
I e I i ALSO AVAILABLE
— “ -

. : 14 JSUFFIX C SUFFIX

CERDIP PACKAGE CERAMIC PACKAGE
ASTF FNng CB-182
fed] CATA JEOEC SITELEST




CB-521

CB-708

FN SUFFIX E SUFFIX
PLCC 44 LCCC 44
: N - — .-
i
o33 19 .
1610 107 he 1681 N .._r._u_mu.
4662 . : ! v
" .
2o, ' L
oz feelefes xl2 pegsirisizgreqrizgsly  \oum Lieas
Tys. 12,65 had
3 Gl I|
osn2 44 pins “ pins
0, F‘ '
o min 4533 ] DIN Y
MO-047-AC CB-521 CB-708
cEl DATA, JEDEC SITELESC ] DATA. 1EDEC SITELESC
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