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Asynchronous
Communications Interface
Adapter (ACIA)

Micropraocessor Product

Description

The F6850 Asynchronous Commumcauons Interface Adapter
(ACIA) provides the data formatting and control to interface
serial asynchronous data communications information to
bus-organized systems, such as the F6800 mrcroprocessmg
unit (MPU). -

The businterface of the F6850 includes select, enable read/write.
interrupt, and bus interface logic fo-allow data transfer.over an
8-bit bidirectional data bus. The paraliel data ofthe bus systemis
serially fransmitted and received by the asynchronous data
interface, with proper formatting and error checking. The = .
functional configuration of the ACIA is programmed via the data
bus during system initialization. A programmable control register
provides variable word lengths, clock division ratios, transmit
control, receive control, and interrupt control. For peripheral or
modem operation, three contro! lines afe provided. These lines
allow the ACIA to interface directly with a 0-600 bps modem.
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o 8- and 9-Bit Transmission

e Optional Even and Odd Parity

e Parity, Overrun, and Framing Error Checking

e Programmable Control Register

e Optional +1, +16, and +64 Clock Modes

e Up to 1.0 Mbps Transmission

e False Start Bit Deletion

. Perlpheral/Modem Controf Functions

e Double Buffered .

e One or Two Stop Bit Operatlon

Pin Functions B e

Do—D7 Bidirectional Data Lines

Rx DATA Recelve Data nput .

Rx CLK -Receive Clock Input -

TxCLK Transmit Clock Input

CSp. CS1,CSa  Chip Sslect Inputs

RS Register Select Input

CTS Clear-to-Send Input

E Enable Input

RW Read/Write Input

RTS Request-to-Send Output

Tx DATA Transmit Data Output

iRQ interrupt Request Output

DCD Data Carrier Detect Output
"i'.. BRI A (v Bt T '-‘"“Jﬂ' =
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Functional Description

At the bus Interface, the ACIA appears as two addressable
memory locations. Internally, there are four registers: two
read-only and fwo write-only. The read-only registers are status
and receive data; the write-only registers are control and
transmit data. The serial interface consists of serlal input and
output lines with independent clocks, and three
peripheral/modem control lines.

Power On/Master Reset

The master reset (CRg, CR) should be set during system
initialization to ensure the reset condition and prepare for
programming the ACIA functional configuration when the
communications channel is required. Control bits CRs and CRg
should also be programmed to define the state of the
request-to-send (RTS) output whenever master reset is
utilized. The ACIA also contains Internal power-on reset logic to
detect the power line turn-on transition and hold the chipin a
reset state to prevent erroneous output transitions prior to
initialization. This circuitry depends on clean power turn-on
transitions. The power-on reset is released by means of the
bus-programmed master reset, which must be applied prior to
operating the ACIA. After master resetting the ACIA, the
programmable control register can be set for a numberof
options, such as variable clock divider ratios, varlable word
length, one or two stop bits, and parity (even, odd, or none).

Transmit

A typical transmitting sequence consists of reading the ACIA
status register either as a result of an interrupt or in turnin a
polling sequence. A character may be written into the transmit
data register if the status read operation has indicated that the
transmit data register is empty. This character is transferred to
a shift register, where it is serialized and transmitted from the
transmit data (Tx DATA) output preceded by a start bit and
followed by one or two stop bits. Internal parity {odd or even)
can be optionally added to the character, and occurs between
the last data bit and the first stop bit. After the first character is
written in the data register, the status register can be read
again to check for a transmit data register empty condition and
current peripheral status. If the register is empty, another
character can be loaded for transmisslon even though the first
character Is in the process of being transmitted (because of
double buffering). The second character Is transferred
automatically into the shift register when the first character
transmission is completed. This sequence continues until all
the characters have been transmitted.

Recelve
Data is recelved from a peripheral by means of the receive data

(Rx DATA) input. A divide-by-one clock ratio is provided for an
externally synchronized clock (to its data) while the divide-by-16
and -64 ratios are provided for |r)temal’a ynchronization. Bit::
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synchronization in the divide-by-16 and ~64-modes is initiated by .

the detection of 8 or 32 LOW samples, respectively; on-the:
receive data line. False start bit deletion capability ensures thata
full half bit of a start bit has been received before the internal clock
is synchronized to the bit time. As a character is being- received,
parity (odd or even) is checked and the error indication made
availabte in the status register along with framing error,-overrun
errar, and receive.data register full. In a typical receiving
sequence, the status register is read to determine if & character
has been receivedfrom a peripheral.4f the receive datais full, the
character is placed on the 8-bit ACIA bus when a fead data
command is received from the MPU. When parity has been
selected for an 8-bit word (seven bits plus parity), the receiver
strips the parity bit (D7 = 0) so thatdata alone is transferred to the
MPU. This feature reduces MPU programming.-The status
register can be read again to determine when another character
is available in the receive data register. The receiver is also
double buffered so that a character can be read from the data
register as another character is being received in the shift
register. The above sequence contmues until aII characters have
been recelved -

tnput/Output Functtons

The ACIA interfaces to the F6800 MPU through an.8-bit
bidirectional data bus, three chip selectlines, a register select -
line, an interrupt request-line; read/write line, and enable line. -
These signals, in conjunction with FE800 VMA output penmt
the MPU to have complete control over the ACIA. - -

ACIA Bidirectional Data (Do —Dy) e
The bidirectional data lines (Dg—D7) allow for data transter
between the ACIA and-the MPU. The data-bus output drivers -
are 3-state devices that remain in the high-impedance (OFF)
state except when the MPU performs. an ACIA read operation.

ACIA Enable (E)

The enable signal (E) is a high-impedance, TTL-compatible
input that enables the bus input/output data buffers and clocks
data to and from the ACIA. This signal normally is a derivative
of the F6800 ¢2 clock:

Read/erte (R/W) :

The read/write line is a high- rmpedance input that is
TTL-compatible and is used to control the direction of data flow
through the ACIA input/output data.bus interface. When R/Wis
HIGH (MPU read.cycle), ACIA output drivers are turned on and
a selected register is tead. When it is LOW, the ACIA output
drivers are turned off and the MPU writes info a selected
register. Therefore, the R/W signal is used to select read-only
or write-only registers within the ACIA.

Chip Select (CSg, CS1, CSy) sl e :
These three: high-impedance, TTL»compatlble lnput lmes are.:
used to address the ACtA The ACIA is:selected when:CSg and
CS; are HIGH and CSg is LOW. Transfers of data to'and from
the ACIA are then performed under the control of the E, RV, -
and RS signals.

Register Select (RS)

The register select line is a high- rmpedance input that Is
TTL-compatible. A HIGH levelis used ta selectthe .- -~ ~
transmit/receive data registers and a LOW-levelthe- .. . - -
control/status registers. The R/W signal line isused i :~.
conjunction with RS to select the read-only or write-only - - -
register in each register pair.

Interrupt! Request (IRQ) - R «

Interrupt request is a TTL-oompathe open dram (no mtemal
pull-up), active-LOW output that is used to interrupt the MPU
The TRQ output remains LOW as long as the cause of the -
interrupt is present and the appropriate-interrupt enable withln
the ACIA is set.-The IRQ status bit, when. HlGH mdrcates that
the IRQ output is in the active state. ...~ - .

Interrupts result from conditions in both the'fransmitter and.._ - -
receiver sections.of the ACIA: The transmiitter-section causes-
an interrupt when the transmitter-interrupt enabled condition-is
selected (CR5 = CRs) -and:the transmit-data.register.empty -.
(TDRE) status bit is HIGH. The TORE status bit ndicates the
current status of the transmitter data register except when
inhibited by the CTS line being HIGH orthe: ACIA bsing - . .
malntained in the reset condition. The interrupt is cleared by
writing data into the transmit data register. The interrupt is..
masked by disabling the-transmitter interrupt via GRs or CRg,
or.by the loss of €TS, which inhibits the TDRE status bit. The
recelver section causes an interrupt when the receiver. interrupt
enable is set and the receive data register full (RDRF)' status .
bit is HIGH, an overrun has occurred, or the data carrier detect
(DCD) line has gone HIGH. An interrupt resulting from the .
RDRF status bit can be cleared by reading data or resettlng the
ACIA. Interrupts caused by overrun or loss of DCD are cleared
by reading the status register after the etror condition has

_ occurred and then reading the receive data register or resetting

5200

the ACIA. The receiver interrupt is masked by resetting the
receiver.interrupt enable.

Clock Inputs

Separate high-impedance, TTL-compatxble inputs are provrded
for clocking of transmitted and received data. Clock
frequencies of 1, 16, or 64 times the. data rate may be selected.

Transmit Clock (T x CLK) -

The transmit clock input is used for the clockmg of transmitted
data. The transmitler initiates data on the negative transition of
the clock.
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Recelve Clock (Rx CLK) =~ - - - -
The receive clock input is used for synchronizahon of recelved
data. (Inthe +1 mode, the clock and data must be-: :

synchronized externally.) The receiver samples the data on the

positive transition of the clock.

Serial Input/Output Lines

Receive Data (Rx DATA) . ‘

The receive data line is a high- |mpedance TTL—oompauble mpul
through which data is receivedin a serial format. Synchronization
with a clock for detection of data is accompbshed internally-when

clock rates of 16 or 64 times the bit rate are used.

Transmit Data (Tx DATA)

The transmit data oulput line transfers senal data to a modem or

other penpheral

Peripheral/Modem Control
The ACHA includes several functions that pem'ut limited control of.

a peripheral or modem. The functionsinciuded are clear-to- send,

request-to-send and data carrier detect.

Clear-to-Send (CTS) -

This high-impedance, TTL-compatlble mput prov:des automauc

control of the transmitting end-of a communications link via- the
modem: clear-to-send active-LOW output.by inhibiting the
transmit data reguster empty (TDRE) status tm B
Request-to—Send (HTS)

The request-to-send output enables the MPU to contraka ©
peripheral or modém via the dafa bus. The RTS output -~
corresponds to the state of control register bits CRs and CRe.

When CRg = 0 orboth CRs and CRg = 1,the RTSoutputis LOW

(the active state.) This output can also be used for data termmal
ready (DTR).

Data Carrier Detect (DCD)

This high-impedance, TTL-compatible input providés automatic

control, such asinthereceivingendofa communications fink, by

means of a modem Data Carrier Detect output. The DCD input

inhibits and initializes the receiver section of the ACIA when

HIGH. A LOW-to-HIGH transition of DCD initiates an interrupt to
the MPU to indicate the occurrence of a loss of carrier when the ~
receive interrupt enable bitis set. The RxCLK mustbe runnmg for

proper DCD aperation.

ACIA Registers

The block diagram for the ACIA mdlcales the internal registers on

the chip that are used for the status, control; receiving, and
transmitting of data. The content of each of the reglsters |s
summarized in Table 1.

Transmit Data Register (TDR) . . -

Data is written into the transmit data reglsler dunng the
negative transition of the E (Enable) pulse when the ACIA has
been addressed with RS HIGH and R/W LOW. Writing data
into the register causes the TORE bit in the status register to

"go LOW. Data can then be transmitted. If the transmitter is

idling and no character is being transmitted, the transfer takes
place within one bit time of the trailing edge of the write.
command. If a character is being transmitted, the new data’
character commences as soon as the previous character is
complets. The transfer of data causes the TDRE bit to indicate
empty.- . s

Receive Data Reglster (RDR) - .

Data is automatically transferred to the empty receive data
register (RDR) from the receiver deserializer (a shift register)
upon receiving a complete character. This event causes the
receive data register full (RDRF) bit in the status buffer to go
HIGH (full). Data may then be read through the bus by .
addressing the AGIA and selecting the RDR with RS and RIW
HIGH when the ACIA is enabled. The non-destructive read
cycle causes the RDRF bit to be cleared to empty although the

" data is retained in the RDR. The status is maintained by the

RDREF bit to indicate whether or not the data is current. When
the receive data register is full, the automatic transfer of data
from the receiver shift register to the data register is:inhibited
and the RDR contents remain valid, with |ts cu:rent status
stored in the status register.
Control Register . -

The ACIA control register consrsts of eight bits of wnte -only
buffer that are selected when RS and R/W are LOW. This
register controls the function of the receiver, transmitter,
interrupt enables, and the request-to-send peripheral/modem
control output.

Counter Divide Select Bits (CRg and CRy)

The. counter divide select bits (CRp and CR1) determine the
divide ratios utilized in both the transmitter and receiver
sections of the ACIA. Additionally, these bits are used to
provide a master reset for the ACIA that clears the status
register (except for external conditions on CTS and DCD) and
initializes both the receiver and transmitter. Master reset does
not affect other control register bits. Note that after power-on or
a power failstart, these bits must be set HIGH to reset the
ACIA. After resetling, the clock divide ratio may be selected.
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Table 1 Definition of ACIA Register Contents - . . A
- Buffer Address
RS «RW RS+ R/W — o
Data T Transmit Data "Receive Data RS - R'W RS+ R/W
Bus Llﬁ e _Register Register ® . Control Register - Status Register
Number (Write Only) ~(Read Only). (Write Only) . ] . (Read Only).
0 Data Bit 0* _ Data Bit 0 Counter Divide Select 1 (CRQ) Receive-Data Register Full (RDRF)
I Data Bit 1 Data Bit 1 " Counter Divide Select 2 (CRy) Transmii Data Register Empty (TDRE)
2 - Data Bit 2 Data Bit 2 - Word- Select 1 (CR2) Data Carrier Detect (Iﬁ))
3 - Data Bit3 Data Bit 3 Word Select 2 {CR3) Clear-to-Sénd (CTS)
4 -DataBit4 * Data Bit 4 Word Select 3 (CRa) Framing Error (FE)
5 Data Bit 5 Data Bit 5 Transmit Controf 1 (CRs) Receiver Overrun (OVRN)
6 Data Bit 6 Data Bit 6 Transmit Control 2 (CRg) Parity Error {PE)
7 Data Bit 7*** Data Bit 7** Receive Interrupt Enable (CR7) . Interrupt Request (rR—O_)
*Leading bit = LSB = Bit0  **Data bit is zero in 7-bit plus parity modes. **#*Data bit is “don’t care” In 7-bit plus parity modes.

These counter select bits provide for the following clock divide
ratios:

request-to-send (RTS) output, and the transmission of a break-
level (space). The following encoding format is used:

CRq CRyp Function CRg | CRs _.Function
0- 0 +1 0 0 | RTS = LOW, Transmitting Interrupt Disabled-
] +16 0 | 1 | RTS = LOW, Transmitting Interrupt Enabled’
1 0 +64 1 0 | RTS = HIGH, Transmitting Interrupt Disabled
1 1 Master Reset 1 1 | RTS = LOW, Transmits a Break Level on the
Transmit Data Output. Transmmmg
Interrupt Disabled.

Word Select Bits (CRz, CR3 and CRy)
The word select bits are used to select word length, parity, and
the number of stop bits. The encoding format is as follows:

CRs | CR3 | CRz Function

0 0 0 7 Bits + Even Parity + 2 Stop Bits
0 0 1 7 Bits + Odd Parity + 2 Stop Bits
0 1 0 7 Bits + Even Parity + 1 Stop Bit

0 1 1 7 Bits + Odd Parity + 1 Stop Bit

1 0 ] 8 Bits + 2 Stop Bits

i 0 1 8 Bits + 1 Stop Bit

1 1 0 8 Bits + Even Parity + 1 Stop Bit

1 1 1 8 Bits + Odd Parity + 1 Stop Bit

Word length, parity select, and stop bit changes are not 3

buffered and therefore become effective immediately.

Transmitter Control Bits (CRs and CRg)
Two transmitter control bits provide for the control of the
interrupt from the transmit data register empty condition, the

Receive Interrupt Enable Bit (CR7)

The following interrupts are enabled by a HIGH level in bit
position 7 of the control register (CRy): receive data register
full, overrun, or a LOW-to-HIGH transition on the data carrier
detect (DCD) signal line.

Status Register

Iinformation on the status of the ACIA is avallable to the MPU
by reading the ACIA status register. This read-only register is
selected when RS is LOW and R/W is HIGH. Information
stored in this register indicates the status of the transmit data
register, the receive data register and error logic, and the
penpherallmodem status inputs. of the ACIA.

Recelve Data Register Full (RDRF), Blt 0 -

Receive data register full indicates that received data has been
transferred to the receive data register. The RDRF bit is
cleared after an MPU read of the receive data register or by a
master reset. The cleared or empty state indicates that the

a- (M
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contents of the receive-data register are not current. Data

carrier detectbeing HIGH also causes RDRF to indicate_ empty, . .

Transmit Data Reglster Empty (T DRE). Bit1

The transmit data register empty bit being set HIGH indicates
that the transmit data register contents have been transferred- -
and that new data may be entered. The LOW state indicates

that the regrsterls ‘fidl and that dransmission of a new character

has notbegun smce the last wrlte data command Cey
Data carrler Oetect (DCD), Bit 7 )
The data carrier.detect bit is HIGH when the DCD input from a
modem has gone HIGH toindicate that a’carrier is not present.
- This bit going HIGH causes an interrupt request to be-
generated when the receive interrupt enable is set. It remains
HIGH after the DCD input is returned LOW until cleared by
reading first the status reglster and the then the dafa register, or
- until a master reset occurs:.If the DCD input remains HIGH
after read status and read data or master reset has oceurred,
the.interrupt is cleared, “and the DCD status blt remams HIGH
and will follow the DCD input.-
Clear-to-Send (CTS), Bit3 - I
The clear-to-send bit lndicates the state-of the clear-to-send -
input from a modem. A LOW CcTS Indicates that there is a
clear-to-send from the modem. In the HIGH state, the transmit
data register empty bitisinhibited and the.clear-to- send status
bitis HIGH. Masfer reset daes not affect the clear-to-send ’
statug bit.

Framlng Error (FE), Blt 4 x
Framing error indicates that lhe recelved character is
improperly framed by a start and a'stop bit and is detected by
the absence of the first stop bit. This error indicates a -
synchronization error, faulty transmission, or a break condition.
The framing error flag Is set or reset during the receive data-
transfer time. Therefore, this error indicator is present -
throughout the time that the ass'ociated character is available.

Recelver Overrun (OVRN), Bit§ . s
Overrun is an. error flag that indicates that one or more
characters in the data stream were lost. That is, a character or
a number of characters were received but not read from the
receive data register (RDR) prior to-subsequent characters
being received. The overrun condition begins at the midpoint of
the last bit of the second character received in su:;cession
without a read of the RDR having.accurred. The overrun does
not occur in the status register untit the valid character prior to
overrun has been read. The RDRF bit remains set until the
overrun is reset. Character synchronization is maintained -
during the overrun condition. The overrun indication is reset
after the readmg of data 1rom the recelve data reglster orby a-
mas!er reset . .

Parity Error (PE), Bit6 EE

- The parity error flag indicates that the number of HlGHs (1 s) in’

the character does not agree with the preselected odd or even
parity. Odd parity is defined to be whenthe total number of
ones is odd.- The panty arror indication is present as long as

" the data character is in the RDR. If no parity-is selected, both

the transmitter parity generator output and the recewer panty

- check results are lnhlblted

Interrup! Request (IRQ), Bit 7
The IRQ bit indicates the state of the IRQ output Any mterrupt

" condition with its applicable enable is indicated in this status

bit. Any time the IRQ output is LOW, the IRQ bit is HIGH to

“indicate the interrupt or service request status. The IRQ bit is

cleared by a read operation to the receive data register or a
write operation to the transmit data register.

2852
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Absolute Maximum Ratings

Supply Voltage
Input Voltage
Operating Temperature — TL‘ TH
F6850, F68A50, F68B50

- F6850C, F6BA50C
F6850DL°
F6850DM
Storage. Temperature Range—
Thermal Resistance
Ceramic
Plastic-

—-0.3V,

+7.0V
+7.0V

~0.3V,

+70°C
+85°C
+85°C
+125°C
+150°C

rC,
—-40°C,
-55°C,
-55°C,
-55°C,

- 80PCIW
120°CIW

" This device contalns circuitry to protactthe inputs against damage due to high atatic

d'that normal p tions be taken

voltages or electrical fields; however, it is advt

) mavoﬁsppkcahonolanyvonagahlgfmmanmathmrmmgeslommgh-
;impodance circuit.

DC Characteristics Vog = 5.0 V £5%, Ve = 0, Ta = T, to Ty, unless otherwise noted

Symbeol Characteristic Signat Min | Typ | Max | unt | ~ Condition
ViH fnput HIGH Voltage 2.0 Vee | .V
ViL Input LOW Voltage -0.3 0.8 v
N Input Leakage Current | R/W, CSq, CS1, CSp, RS, 10 | 25 | pA ’Vm =0t525V
Rx DATA, Rx CLK, CTS, DCD 1 o
hrsi 3-State Input Current Do-Dy 2.0 10 pA Vm = 0 4t024\
(OFF State) B A ] j
Vou _ Output HIGH Voltage. Do-D7 24 v lLoad = —205 pA,
o . o . o Enable Puise Width
- : : . . < 25 us.
.| Tx PATA, RTS 2.4 load = —100 pA,
- Enable Pulse Width
. [ <25ps '
VoL Output LOW Voltage 04 | 'V |load = 1.6 MA,
: "~ |'Enable Pulse Width
< 25 ps.
leou Output Leakage Current |IRQ 1.0 10 | pA |[Von =24V '
— i
Pp Power Dissipation 300 525 | mW . :
CiN Input Capacitance_ Do-D7 10 |-125 | pF. | Vin =0, Ta = 25°C, !
E, Tx CLK, Rx CLK, RIW, 7.0 7.5 f=1.0MHz
RS, Rx DATA, CSq, CSt, >
CS3, CTS, DCD %
Coutr | Output Capacitance RTS, Tx DATA 10 | pF | Vin=0, T = 25°, :
- IRQ 5.0 I't= 1.0 MHz
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AC Characteristics V¢ = 5.0 V £5%, Vsg = 0, Ta'= T 10 Ty, unless otherwise noted

R S - F6850 FEBA50 F68B50
Symbol Characteristic " Min Max Min Max Min Max Unit | Conditlon
PWoL ﬁ“‘,’g"‘j&ﬁm‘ez“‘“ Width, LOW 600 450 | . 280 ns |- Figure 1
PWen Pf;ngmgr& Chldo:(li(e:ulse Width, HIGH 600 . 450 280 s Figure 2
o - Clack Frequency ) +1 Mode |- 500 | 750 000 | g
+16, +64 Modes 800 ) 1000 1500
ttop Clock-to-Data Dé!ay for Transmitter 600 | 540 460 ns Figure 3
trps Receive Data Set-up Time +1 Mode 250 -} 100 - g - 30 - ns Figure 4
tRDH Receive Data Hold Time +1 Mode 250 100 30 . . ns Figure 5
tin Interrupt Request Release Time DR 1.2 A 0.9 ‘ 0.7 ns Figure 6
trrs Request-to-Send Delay Time . 560 480 400 | ns Figure 6
tr, t Input Transition Times (Except Enable) 1.0 0.5 -] 0.25 #s - | Note '
1.0 us or 10% of the pulse width, whichever is smailer :
Bus Timing Characteristica. )
Read (Figures 7 and 9}
[ - ) . Fegs0 ~ FGBAS50 F68BS0 ° .
Symbol Characteristic 7 Min | Max | Min | Max | Min | Max Unit °
tyE  |Enable Cycle Time -~ 1.0 0666 | | 0.500 us
PWgy | Enable Pulse Width, HIGH " 1. 045 25 | 0.28 25 | o022 25 1S
PWeL Enaﬁle Pulse Width, LOW 0.43 0.28 0.2t us
Us | Enabie Postive Trangiion | 160 wo | | 7 ns
toon |Data Delay Time _ 320 200 180 ns
t Data Hold Time a ' 10 10 10} - ns
tan Address Hold Time 10 10 10 . ns
fEr tet Rise and Fall Time for Enable Input 25 25 25 . ns
Write (Figures 8 and 9}
teycE Enable Cycle Time 1.0 0.666 0.500 us
PWEeH Enable Pulse Width, HIGH 0.45 25 0.28 25 0.22 25 - BSs
PWEgrL ~ |Enable Pulse Width, LOW : 0.43 0.28- 7 0.21 us
WS |Cnavle Posiive Tranaiion | 160 140 7 ns
tosw Data Set-up Time 195 80 60 ns
ty Data Hold Time 10 10 10 ns
Lt Address Hold Time 10 10 10 ns
¥4ste, ter | Rise and Falf Time for Enable Input 25 25 25 ns
e e i
2854 a-07 5.214
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F6850!F68A50/F68350

Fig. 1 Clock Pulse Width, LOW State.. .

PWor

TX CLK LA B )
OR \ 0 /
RX CLK )
o8V
Fig.2 Clock Pulse Width, HIGH State

- .20y S -
TX CLK ) - . -
OR o

RX CLK -
[ PWeH ——=—

Fig. 3 Transmit Data Output Delay

TX CLK
08V

\ /[ |24V
TX DATA A
04 V

Fig.4 Recelve Data Set-up Time (+1-Mode)

20V
RX DATA
08V

__.l «——thosy

RX CLK

e R

5216

Fig. 5 Receive Data Hold Tlmp (-:-_1 Mode) .

20V
RX CLK

—>! '4—"RDH H
P

RX DATA X ’
0.8V

Fig. 6 Request-to-Send Delay and Interrupt Request
Release Times

E
08V
—— -«—— RTS

24V
RTS
04V
- W
24 V
iRQ

Fig. 7 Bus Read Timing Characteristics
(Read Information from ACIA)

teycE
p
tas 'Wen la— PWEL —i
£ 20V
ter 0.8Vv_lf
tooR [*—
e o 20V R
RS, CS.RAW 08V !

! [a— AN
[e—ty

i~ 24V 7|
DATA BUS . 0.4V _| 1

e amemacavas
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A NATL SEMICOND {uP/uct 02t p ] usollas 0062513 3]

F6850 F68A50 F68850
. / / 75 37‘0:9

Fig.8 -Bus Write Timing Characteristics . Fig. 9 Bus Timing Test Loads ~ -

(Write Information into ACIA) .
a Load A (Dg—Dy, RTS, Tx DATA)

TEST POINT -

. 20V - ;,
RS, T8 RV - *_ 08V z
S B /L—‘m T C = 130 pF FOR Dy-D;
C = 30 pF FOR RTS AND Tx DATA

R = 11.7 k1 FOR D,

—t .
>§ 20V =07
DATA BUS - 08V RN R = 24 k} FOR R S AND Yx DATA

Load B (IRG Only)

R 8
2856 A-09 5216
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‘Ordering Information

Speed Order Code Temperature Range

1.0 MHz | F6850P,S . 0°C to +70°C
- F6850CP,CS —40°C to +85°C
F6850DL —55°C to +85°C

. F6850DM ~55°C to +125°C

1.5 MHz - FEBASOP,S - 0°C to +70°C
F68A50CP,CS —40°C to +85°C

2.0 MHz F68B50P,S 0°C to +70°C

P = Plastic package, S = Ceramic pach

5217

2857 a-10

¥
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