HD6350/HD6850 Series

ACIA (Asynchronous Communications Interface Adapter)

The HD6350/HD6850 Asynchronous Communrications A
Interface Adapter provides the data formating and control to HDE350P, HDE8S0P ‘
interface serial asynchronous data communications informa- :
tion to bus organized systems such as the HMCS6800 Micro- ‘
processing Unit.

The bus interface of the HD6350/HD6850 includes select, |
enable, read/writer, interrupt and bus interface logic to allow )
data transfer over an 8-bit bi-directional data bus, The
parallel data of the bus system is serially transmitted and |
received by thé¢ asynchronous data interface with proper
formating and error checking.

The functional configuration of the ACIA is programmed
via the data bus during system initialization. A program-
mable Control Register provides variable word lengths, clock [
division ratios, transmit control, receive control, and inter-
rupt control. Fot peripheral or modern operation three
control lines are provided.

FEATURES \
e Serial/Paraltel Conversion of Data ; (DP-24)
Seven and Eight-bit Transmission L
Optional Even and Odd Parity

Parity, Overrun and Framing Error Checking _ = PIN ARRANGEMENT
Peripheral/Modem_Control Functions {Clear to Send CTS,
Request to Send RTS, Data Carrier Detect DCD)

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

One-or Two-Stop Bit Operation

& Double Buffered
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e Low-Power, High-Speed, High-Density CMOS
e Compatible with NMOS ACIA (HD6850}

¢ Wide Range Operating Voltage (Vg = 5V £ 10%) 5 Tslo.
e Up to 1Mbps Transmission

— HD68B50 — cs §/0e
Compatible with MC6850 and MCE8A50
e Up to 500Kbps Transmission

® TYPE OF PRODUCTS

{Top View}

Type Process | Clock Frequency Package
HD6350P 1.0MHz
HDG63AS0P CMOS 1.5MHz DP-24
HD63850P 2.0MHz
HDE350FP 1.0MHz
HDE3AB0FP| CMOS 1.5MHz FP-24D
HDB3AS0FP 2.0MHz
HDE850 1.0MHz
HD68AS0 NMOS 1.5MHz pe-24
HD6850P NMOS 1.0MHz DP-24
HDEBAS0P 1.6MHz
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HD6350/HD6850

B BLOCK DIAGRAM

Tx CLK 4 Crock Parity
E 14 Gen Gen.
R/W 13—w Chip
CS, [ R—— Select Transmit Transmit
cs, 10—l  and "9 Data :> Shift —————————— 6 TxDama
S, g —am{ Read/Write Register Register
RS 1] ——e=| Contrel ’
Transmit
Control 24 CTS
Do 22 < Status
D, 2] - Register )
Interrupt o
' Data loge [ 7 T
D, 19 ~-—— Bus ] L
D. 18 wg—p] Buffers L‘I 23 DCD
Ds 17 liigued
Ds [ p—— :> 5 RTS
D, 15 -] Control
Register
Receive Parity
Control Check
Vee=Pin 12 Receive Receive
Vs =Pin 1 Data <: Shift 2  Rx Daa
Register Register
Clock Syne.
Rx CLK 3 Gen *Logic il
s ABSOLUTE MAXIMUM PATINGS
S Value ) ]
ltem ymbol HD6350 Hpesso |Unit * With respect to Vg (SYSTEM GND)
. ** Maximurn output current is the maximum current which
Supply Voltage Vee -03~+70 | 03~+7.0 \Y can flow out from one output terminal or O common
Inout Voltage Vin® terminal (D, ~ D, RTS. T x Data, IRQ).
d 9 In 03~+70 | 03~+7.0 v (NOTE) Permanent LSI damage may occur if maximum
Maximum Qutput Current®*| |lo|*~ 10 mA ratings are exceeded. Normal operation should be
under recommended operating conditions. If
Operating Temperature Topr -20 ~+75 | =20 ~+75 | °C these conditions are exceeded, it could affect reli-
ability of LSI.
Storage Temperature Tsty -55 ~+1501 —65 ~+150| °C
8 RECOMMENDED OPERATING CONDITIONS
HD6350 HD6850 .
Item Symbol - 63! - Unit
min | typ | max |min jtyp | max
Supply Voltage Vee! 45|50 1| 55({475/60 [56.26| V
tnput “’Low’ Voltage viL! 10 |- |08{03 - |08V
.. | DPa~D4, RS, Tx CLK, DCD, CTS
Input “High” [ g pata . 20 — | Ve 20 — | Vel V
ViH '
Voltage —
CSy, CS,, CS;, R/W, E, Rx CLK 22 — | Vee
Operating Temperature Topr -20| 25| 75 ]-20]25]| 75 | °C
* With respect to Vg (SYSTEM GND)
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HD6350/HD6850

= ELECTRICAL CHARACTERISTICS
® DC CHARACTERISTICS (HD6350; Ve = 5V +10%, HDBBS50; Ve = 5V 5%, Vyy = OV, Ta = =20 ~+75°C, uniess otherwise noted.)

www.chipinfo.ru

HDE350 HD6850
Item Sy mbol - " - — " Unit
Test Condition min typ | max Test Condition min |typ® | max
Do~ D4, RS, Tx CLK,
TED, ETS, Ax Data 20§ - Ve
Input “High" Voltage — v ] — v
CSo, T8, €8, AR E | 22 |- |v * v
Rx CLK ‘ <
Input “Low’* Voltate | All Inputs Vi -03 - 0.8 —03[ - {08 v
Input Leskage Current | R/W, CSq, CS;,C5;,E | #in Vin=0~ Vg -2.5 - 25 | Vin=0~ 5.26V 26} — | 25| uA
}:‘;::g:'r‘;r“?" Swel \y _ p, Irgt | Vin =04~ vee —10 | - |10 |Vin-04~24v -0 ) - | 10| pa
low = ~—400u A 4.1 - - loH = —206uA, Enable B
Do ~ Dy Pulss Wigth < 26us 24 -V
IgH < = 10uA Vee04| - | - =
Output “High” Voltage VoHr
| = —400uA 41 - -
Tx Date, BT OH ton = —100uA, Enable | o0 [ _ | _ |
lon < —10uA Vee—0.1] - — | Pulse Width < 25us
g _ _ lot = -1.6mA Enable
Output ""Low’’ Voitage | All Outputs VoL |lowW =1.6mA 04 Pulse Width < 2548 - - 04| V
Qutput Leakage Current
(O State) Ra ILoH | YoH = Vee - - | 10 [vou=24v = | = |10 |pa
Do~ D - - 128 - - | 128
. Vin = OV, Ty = 25°C, Vin=0V, T3 =25°C pF
input Capacitance E, Tx CLK, Rx CLK, ) in . Ta + in Ta .
R/W,R_S.R)(Data, So. Cin f=1.0 MHz — - 7.5 [ f= 1.0 MHz - - 1.5
£S, CS, ,CTS, DCD
o co ATS, Tx Data c Vin =0V, Tg=25°C, - - 10 | Vin=0V, Ty =25°C - - {10 .
utput Capacitance - p
atel out | f=1.0MHz _ _ 50 |f=10MHz _ - | 80O
® Under transmitting and E = 1.0 MHz - - 3
Receiving operation
© 500 kbps E=~1.5MHz - - 4
® Data bus in R/W
operation E =20 MHz - - 5
Supply Current :scgép':;p":" selected. E = 1.0 MHz - - 200 mA
® Under non transmitting -
and raceiving operation E = 1.5MHz - - |0
® input level (Except E} - _ _
VIH min = Vee—0.8V E=20MH: 300
V)L max = 0.8V,
Power Dissipation Pp l - 1300 1525 mw
*Ta=25°C, Ve =5.0V
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HD6350/HD6850

® AC CHARACTERISTICS (HD6350; Veg= 5.0V £10%, HDEB50; Ve = 5V £5%, Vg = OV, Ty = —20~+75°C, unless otherwisa noted.)
1. TIMING OF DATA TRANSMISSION

Tost HD6360 MD63ABO | HDB3850 | fiDeesso | .
Item Symbol | condition min max | min mex | min mex | min max Unit
+1 Mode 900 - 650 - 500 - 900 - ns
Minimum Clock Pulse | 10-¥64Modes| PWe, | Fig.1 1600 | - 450 | - 280 | - 80 | - | m
Width +1 Mode 900 - 650 - 500 - 900 - %
-+ 16, + 64 Modes| PWeH Fia.2 800 — 450 - 280 - 800 - ns
o +1 Modse ‘ - 500 - 780 - 1000 - 500 KHz
ock Frequency - 16, +84 Modes| ¢ - 800 - 1000 - 1500 - 800
Clock-t0-Data Delay for Transmitter tTDD Fig. 3 - 800 - 640 - 480 - 1000 | ns
Receive Data Setup Time |+1 Mode tRDSU Fig. 4 | 2560 - 100 - 30 - 500 - ns
Receive Datz Hold Time |-+1 Mode tROH Fig. & | 250 - 100 - 30 - 500 - ns
TRQ Releass Time YR Fig.6 | — 1200 | ~ 900 | - 700 | - 1200 | ns
ATS Delay Time tRTS Fig.6 | — 560 | - 480 | - 400 | - 1000 | ns
butee width 1 smaliar) O - {1000 | - |s0 | - | 280 | — |1000] ne
2. BUS TiMING CHARACTERISTICS
1) READ
o 09! | conaion in | max i | mex | i [ ma | i ] mor T | 1"
Enable Cycle Time teycE Fig. 7 1000 | — 666 | — 60O | — |1000 — 666 - ns
Enable “"High’* Pulse Width PWEL Fig. 7 450 | — 280 | - 220 | - 450 |25000! 280 (25000 | ns
Enable “Low’* Pulse Width PWeL Fig.7 1430} - [280| — (210 | — | 430 - 280 - ns
B i pons amean V< s | Fe7 ||~ ||~ |wf- |w| - |w| - |m
Data Delay Time tDOR Fig. 7 - 290 | — 180 | - 160 | - 320 | - 220 ns
Data Hold Time ty Fig. 7 20 | 100 20 | 100 20 [ 100 10 - 10 - ns
A—:ddress Hold Time tAH Fig. 7 10 | - 10| - 10| - 10 - 10 - ns
Rise and Fall Time for Ensble Input ter tgs | Fig. 7 - 26 | - 2% | - 2| - 25 | - 26 | ns
2) WRITE
Enable Cycle Time toycE Fig. 8 1000 | - 666 | — 500 | — 1000 - 666 - ns
Enable “High™ Pulse Width PWEY Fig.8 1460 | — |280 | — |220] — |450 [25000] 280 | 25000 | ns
Enabie “Low" Pulse Width PNg, | Fig.8 430 | - (280 | — |270| - |430 | — |280 | - ns
i Fomeae tramton ¢ tas | Fies @ |- e |- @] - w0 |- [w]- |m
Data Sstup Time thsw Fig8 (66 |- | 80|~ | 60| ~ |195 | — | 80| - ns
Data Hold Time ty Fig.8 10 | - 10 | —~ 10| - 10 - 10 - ns
Address Hold Time tan Fig. 8 10 | - 10 | — 10| - 10 - 10 - ns
Rise and Fall Time for Enable input te,, teg Fig. 8 - 25 | — 25 | - 2 | - 25 - 25 ng
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HD6350/HD6850

-.—PWCL v "
Tx CLK IH min
or
Tx CLK / Rx CLK

:‘rx CLK 0.8V PWoH —o
Figure 1 Clock Pulse Width, “Low" State Figure 2 Clock Pulse Width, “High" State
2.0v
Tx CLK Rx Data
0.8V 0.8v
1ToO 1 'RDSU
Vee =20V 2e
Tx Data cc 20 Rx CLK
04V 0.8v
Figure 3 Transmit Data Output Delay Figure 4 Receive Data Setup Time (1 Mode)

Enabie 71 Yinmin \

RTS

o

yR** L‘—"R'—-]

Ax m wa S e20v +os
tADH T--

* (1) IRQ Release Time applisd to Rx Data Register reed operation.

Rx Data 2.0V {2) iRQ Release Time applied to Tx Data Register write operation.

{3) THQ Relsase Time applied to control Register write TIE = 0,
RIE = 0 operation.

Figure 5 Receive Data Hold Time {1 Mode) ** |RQ Reloass Time applied to Rx Dats Register read operation
right after resd status register, when JRQ is amerted by DCD
rising edge.

see 2 4V for HDGBS0.

(Note) Note that followings take place when |RQ is asserted by the
detection of transmit deta register empty status. 1RQ is
released to “High"” asynchronously with E signsl when
CT5 goes "High'". {Refer to Figure 14)

e/
7]

Figure 6 RTS Delay and TRQ Release Time

teyeE {
tas —-PWEL
Enable
= !E'
RS. CS, RAW )g i1 min
k. 0.8y
—= 'tAH
Vee— 2.0V
Data Bus X 0.4V =<

Figure 7 Bus Read Timing Characteristics
{Read information from ACIA)}
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HD6350/HD6850

} teycE
fos-PW g | ot
Ensble
k_0.8v ,ﬂ
R — gy
AS = - tpsw
_ v i y
AS, CS, RIW i K
: AN
t

Data Bus x ('JHBN\'J'

Figure 8 Bus Write Timing Characteristics
(Write information into ACIA)

Load A Losd B 5.0v
(D, ~D,, RTS, Tx Dats) 5.0V Vel (TRG Oniy) '
R_= 2.4k 30
Test Point Test point
I100|'JF
C = 130pF for D,~D,
*+ HDB850

= 30pF for ATS and Tx Data
A*= 10kf} for Dy ~ D, , RTS and Tx Data

AN diodes are. 1520748 or Equivalent.

R = 11k} for Do“'D-]
= 24kt for RTS and Tx Data.

Figure 9 Bus Timing Test Loads

I I I I I | I | |
I I I I I | | I |
| I I I I I I |
SPACING —ee T A -
DATA BITS

BIT TIME  —e=l 9.09 fo—

msec
START D, D, D, D, D, o, D, PARITY  STOP STOP
BIT BIT BIT BT

CHARACTER TIME @ 10 CPS (11 BITS)
100 msec

Figure 10 110 Baud Serial ASCII Data Timing
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HD6350/HD6850

MARKING

| | I | | | f | |
| | [ | ! | | i |
I i | | | | | | |
SPACING I RN VRGN DURTITE FpR P PRI S M- e ——
DATA BITS
BIT TIME —o l——
{SEE TABLE
BELOW)
START O, D, o, D, D, D, D, PARITY STOP
BIT aIT BIT
CHARACTER TIME @ 15 & 30 CPS (10 BITS) e

{SEE TABLE BELOW)

BAUD RATE 150 300
CHARACTERS/SEC 15 30
BIT TIME (msec) | 6.67 3.33
BIT TIME = —SEC
CHARACTER TIME {(msec) | 66.7 333 BAUD RATE
Figure 11 150 & 300 Baud Serial ASClI Data Timing
MARK
1 | '
STARTI D I D ' D D o} ' D o] PARITY] STOP l SToP 2:‘5:;
SPACE l o l 1 l 2 3 . l 5 . l .

Figure 12 Send a 7 Bit ASC!I Char. "H" Even Parity
— 2 Stop Bits H = 48,5 = 1001000,

s DATA OF ACIA

ACIA is an interface adappter which controls transmission
and reception of Asynchronous serial data. Some examples of
serial dats are shown in Figs. 10~ 12,

s INTERNAL STRUCTURE OF ACIA

ACIA provides the following; 8-bit Bi-directional Data
Buses (D, ~ D,), Receive Data Input (Rx Data), Transmit
Data Output (Tx Data), three Chip Selects (CS,, CS,, C5;),
Register Select Input (RS), Two Control Input (Read/Write:
R/W, Enable: E), Interrupt Request Qutput(IRQ), Clear-to-
Send (CTS) to control the modem, Request-to-Send (RTS),
Data Carrier Detect(DCD) and Clock Inputs(Tx CLK, Rx CLK)
used for synchronization of received and transmitted data. This
ACIA also provides four registers; Status Register, Controt
Register, Receive Register and Transmit Register.

24-pin dual-in-line type package is used for the ACIA. Inter-
nal Structure of ACIA is illustrated in Fig. 13.

& ACIA OPERATION
o Master Reset

ACIA has an internal master reset function controlled
by software, since it has no hardware reset pin. Bit 0 and
bit 1 of control register should be set to “11” to execute
master reset, also bit 5 and bit 6 should be programmed to
get predetermined RTS output accordingly. To release the
master reset, the data other than *‘11” should be written
into bit 0, bit 1 of the control register. When the master
reset is released, the control register needs to be programmed
to get predetermined options such as clock divider ratios,
word length, one or two stop bits, parity(even, old, or none),
etc.

It may happen that “Low” level output is provided in
TRQ pin during the time after power-on till master reset.
In the systemusing ACIA, interrupt mask bit of MPU should
be released after the master reset of ACIA. (MPU interrupt
should be prohibited until MPU program completes the master
reset of ACIA.) Transmit Data Register (TDR) and Receive
Data Register (RDR) can not be reset by master reset.

@ HITACHI
Hitachi America, Ltd. e Hitachi Plaza « 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819  (415) 589-8300 1113

www.chipinfo.ru Be sure to visit CHIPINFO web site for more information.




www.chipinfo.ru

HD6350/HD6850

ACIA
e e e e e e - -
Vgs I I
{GND} TRANSMIT DATA REGISTER (TOA] |
Vee ' WRITE ONLY l ] l I l l J I TI SERIAL DATA OUT |
05 g Tu Dwts |
i / i
[ |
| DRIVERS |
! |
| ° MPU GATA I
LINES (PARALLEL STATUS REGISTER (SR} |
r—= 0 TO SERIAL CONVER
| . L CONVERTER) A . A 2 2 : ranl
PR '
T Os wo | pe Jovan| Fe | TT8 | BT5 {Tore |RoAR]
.
OATA gy b, READ OMLY i
T0 < ! — f
oR i o |
FRAOM | s
MPU | — |
| O CONTROL REGISTER (CR) |
_——
! o, rslsfatafz]To :
|
TO MPU DATA LINES
[ ISERIAL TO e ™ ws cos [
. PARALLEL
| ——J CONVERTER) wRITE |
I ONLY ‘
( !
| I
| ReCLK |
| READ L J ] I l ] ]’ I o | % SERIAL DATA IN Ax Dars |
ONLY N
I TxCL I
AECEIVE DATA REGISTER (ROR!
]
T 553 cs. s, T B ATs
INTERRUPT BEan ENABLE CLEAR I REQUEST
RECEIVE MPU 0 )
cLock WRAITE SENU N
0
FROM SIGNAL M To
WP FROM MODEM
TRANSMIT (ADI MODEM CHIP SELECT
cLock REGISTER :gg:sss oATA
SELECT LINES CARRIER
FROM DETECT
MPY FROM
ADORESS WOOEM
LINE

Figure 13 Internal Structure of ACIA

® Transmit

A typical transmitting sequence consists of reading the ACIA
Status Register either as a result of an interrupt or in the
ACIA’s turn in 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 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 will
occur 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 transmission even
though the first character is in the process of being transmitted
(because of double buffering). The second character will be
automatically transferred into the Shift Register when the first
character transmission is completed. This sequence continues
until alt the characters have been transmitted.

® Receive

Data is received from a peripheral by means of the Receive
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 internal synchronization. Bit
synchronization in the divide-by-16 and 64 modes is initiated by

the detection of the leading mark-space transition of the start
bit. False start bit delection capability insures that a 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) will be checked and the error indication
will be available in the Status Register along with framing error,
overrun error, and Receive Data Register full. In a typical
receiving sequence, the Status Register is read to determine if a
character has been received from a peripheral. If the Receiver
Data Register is full, the character is placed on the 8-bit ACIA
bus when a Read Data command is received from the MPU,
When parity has been selected for an 8-bit word (7 bits plus
parity), the receiver strip the parity bit (D,=*0") so that data
alone is transferred to the MPY, This feature reduces MPU
programming. The Status Register can continue to 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 con-
tinues until all characters have been received.

® ACIA INTERNAL REGISTERS

The ACIA provides four registers; Transmit Data Register
(TDR), Receive Data Register(RDR), Control Register(CR) and
Status Register(SR). The content of each of the registers is
summarized in Table 1.

® HITACHI
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HD6350/HD6850

Table 1 Definition of ACIA Register Contents

e RS=1+ RAW=0 RS=1- R/W=1 RS=0 - R/W=0 RS=0 - R/W=1
Data Bus ng:';;istm? e Re%eei;?:tgata Control Register Status Register
{Write Only) {Read Only) {Write Only) {Read Only)
0 Data Bit 0* Data Bit 0 g;:z:’;cngg)d‘ Rx D?:DRF:E') Full
I T I D vl -
2 Data Bit 2 Data Bit 2 WO"((!CS;I;,ct 1 Data C(a%% )Detect
3 Data Bit 3 Data Bit 3 WOT;’C?:;C‘ 2 Clear( éc;_gend
4 Data Bit 4 Data Bit 4 WOf(C:: :eal:ct 3 Fran;::nEg,Error
5 Data Bit & Data Bit 5 Tx m‘;" 1 %:Ir’m)
6 Data Bit & Data Bit 6 Tx C(%‘:g;' 2 Pt?ﬁ)ﬁrror
7 Data Bit 7°*" Data Bit 7°* Rx I?(t:e’;;t;pt Enable Inter(rlu;(tmﬂoquest

www.chipinfo.ru

* Leading bit = LSB = Bit 0
** Data bit wilt be zero in 7-bit plus parity modes.
*** Data bit is "don’t care” in 7-bit plus parity modes.
esns ) ... "High" level, 0 ... “Low' level

e Transmit Dsta Register (YDR)

Data is written in the Transmit Data Register during the
negative transition of_the enable (E) when the ACIA has been
addressed and RS * R/W is selected. Writing data into the
register causes the Transmit Data Register Empty bit in the
Status Register to go “0”. Data can then be transmitted. If the
transmitter is idling and no character is being transmitted, then
the transfer will take place within 2 bit time + several E cycles
of the trailing edge of the Write command. If a character is
being transmitted, the new data character will commence as
soon as the previous character is complete. The transfer of
data causes the Transmit Data Register Empty (TDRE) bit to
indicate empty.

& Receive Deta Register (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 bit (RDRF) on the status buffer to
go “1” (full). Data may then be read through the bus by ad-
dressing the ACIA and R/W “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 RDRF as to 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 its
current status stored in the Status Register.

¢ Control Register
The ACIA Control Register consists of eight bits of write-
only buffer that are selected when RS and R/W are “Low”. This

register controls the functicn of the receiver, transmitter,
interrupt enables, and the Request-tc-Send (RTS) peripheral/
modem control output.

Counter Divide Select Bits (CRO and CR1)

The Counter Divide Select Bits (CRO and CR1) determine
the divide ratios utilized in both the transmitter and receiver
section of the ACIA. Additionally, these bits are used to provide
a master reset for the ACIA which 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
fail/restart, these bits must be set “1” to reset the ACIA. After
resetting, the clock divide ratio may be selected. These counter
select bits provide for the following clock divide ratios:

Table 2 Function of Counter Devide Select Bit

CR1 CRO Function
0 0 +1
0 1 +16
1 0 +64
1 1 Master Resst

Word Select Bits (CR2, CR3, end CR4)
The Word Select bits are used to select word length, parity,
and the number of stop bits. The encoding format is as follows:

O HITACHI
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Table 3 Function of Word Select Bit

CR4 | CR3 | CR2 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 + t Stop Bit
1 0 0 8 Bits + 2 Stop Bits
1 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
buffered and therefore become effective immediately.

Transmitter Control Bits (CR5 and CR6)

Two Transmitter Control bits provide for the control of
the interrupt from the Transmit Data Register Empty condition,
the Request-to-Send (RTS) output, and the transmission of a
Break level (space). The following encoding format is used:

Table 4 Function of Transmitter Control-Bit

CR6 | CRS Function
0 0 RTS = "Low”, Transmitting Interrupt Disabled.
0 1 RTS ="Low", Transmitting Interrupt Enabled.
1 0 RTS = "High"*, Transmitting Interrupt
Disabled.
1 1 RTS = “Low", Transmits a Break level on
the Transmit Data Qutput,
Transmitting Interrupt Disabled.

Receive Interrupt Enable Bit (CR7}

The following interrupts will be enabled by a “1™ in bit
position 7 of the Control Register (CR7): Receive Data
Register Full, Overrun, or a “Low™ to “High" transistion on the
Data Carrier Detect (DCD) signal line.

RORFE Flag RIE
tarerngl ADRF Flay
Recoiver OVAN Fieg inQ
TEE Fiey
Internal TDRE Fiag
Transmntar
TiE
CTS Input TORE Fiag

Figure 14 1RQ Internal Circuit

e Status Register

Information on the status of the ACIA is available 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 peripheral/modem status inputs of the ACIA.

Receive Data Register Full (RDRF), Bit 0

RDRF indicates that received data has been transferred to
the Receive Data Register. RDRF is cleared after an MPU read
of the Receive Data Register or by a master reset. The cleared or
empty state indicates that the contents of the Receive Data
Register are not current. Data Carrier Detect (DCD) being
“High™ also causes RDRF to indicate empty.

Transmit Data Register Empty (TDRE), Bit 1

The Transmit Data Register Empty bit being set *1”
indicates that the Transmit Data Register contents have been
transferred and that new data may be entered. The 0™ state
indicates that the register is full and that transmission of a new
character has not begun since the last write data command.

Data Carrier Detect (DCD), Bit 2

The DCD bit will be “1”* when the DCD input from a modem
has gone “High™ to indicate that a carrier is not present. This bit
going “1” causes an Interrupt Request to be generated when the
Receive Interrupt Enable is set. [t remains “1” after the DCD
input is returned “Low"” until cleared by first reading the Status
Register and then the Data Register or until a master reset
occurs. If the DCD input remains “High™ after read status and
read data or master reset has occurred, the interrupt is cleared,
the DCD status bit remains “1” and will follow the DCD input.

Ciear-to-Send (CTS), Bit 3

The CTS bit indicates the state of the CTS input_from a
modem. A “Low” CTS input indicates that there is 8 CTS from
the modem. In the “High™ state, the Transmit Data Register
Empty bit is inhibited and the TTS status bit will be =1,
Master reset does not affect the Clear-to-Send Status bit.

Framing Error (FE), Bit4

FE flag indicates that the received character is improperly
framed by a start and a stop bit and is detected by the absence
of the 1st stop bit. This error indicates a synchronization error,
faulty transmission, or a break condition. The FE flag is set or
reset during the receive data transfer time. Therefore, this error
indicator is present throughout the time that the associated
character is available.

Receiver Overrur (OVRN), Bit &

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 succession
without a read of the RDR having occurred. The overrun does
not occur in the Status Register until 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
reading of data from the Receive Data Register or by a Master
Reset.
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Parity Error (PE), Bit 6

The PE flag indicates that the number of “1”’s (highs) in the
character does not agree with the preselected odd or even
parity. Odd parity is defined to be when the total number of
ones is odd. The parity error indication will be present as long as
the data character is in the RDR. If no parity is selected, then
both the transmitter parity generator output and the receiver
parity check results are inhibited.

Interrupt Request (IRQ), Bit 7 -

The IR@ bit indicates the state of the IRQ output, Any
interrupt condition with its applicable enable will be indicated
in this status bit. Anytime the [RQ output is “Low” the IRQ bit
will be “1” to indicate the interrupt or service request status.
IRQ is cleared by a read operation to the Receive Data Register
or a write operation to the Transmit Data Register. (Refer to
Figure 14.)

& SIGNAL FUNCTIONS
@ Interface Signal for MPU

Bi-Directional Data Bus {D,~D,)

The bi-directional data bus (Dy~D,) allow for data transfer
between the ACIA and the MPU. The data bus output drivers
are three-state devices that remain in the high impedance (off)
state except when the MPU performs an ACIA read operation.

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 will normally be a
derivative of the HMCS6800 ¢, Clock. The ACIA accepts both
continuous pulse signal and strobe type signal as Enable input.

Read/Write (R/W)

The R/W line is a high impedance input that is TTL
compatible and is used to control the direction of data flow
through the ACIA’s input/output data bus interface. When R/W
is “High” (MPU Read cycle), ACIA output drivers are turned on
and a selécted register is read. When it is “Low”, the ACIA
output drivers are turned off and the MPU writes into a selected
register. Therefore, the R/W signal is used to select read-only or
write-only registers within the ACIA.

Chip Select (CS,, CS,,TS;)

These three high impedance TTL compatible input lines are
used to address the ACIA. The ACIA is selected when CSq and
CS, are “High” and TS, is “Low”. Transfers of data to and
from the ACIA are then performed under the control of the
Enable signal, Read/Write, and Register Select.

Register Select (RS)

The RS line is a high impedance input that is TTL
compatible. A “High" level is used to select the Transmit/
Receive Data Registers and a “Low™ level the Control/Status
Registers. The R/W signal line is used in conjunction with
Register Select to select the read-only or write-only register in
each register pair.

Interrupt Request (IRQ}

TRQ is a TTL compatible, open-drain (no internal pullup),
active “Low" output that is used to interrupt the MPU. The
IRQ output remains “Low™ as long as the cause of the interrupt

is present and the appropriate interrupt enable within the ACIA
is set.

Clock Inputs

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

Transmit Clock (Tx CLK}

The Tx CLK input is used for the clocking of transmitted
data. The transmitter initiates data on the negative transition of
the clock.

Receive Clock (Rx CLK)

The Rx CLK input is used for synchronization of received
data. (In the + 1 mode. the clock and data must be
synchronized externally.} The receiver samples the data on the
positive transition of the clock.

o Serial Input/Output Lines

Receive Data (Rx Data)

The Rx Data line is a high impedance TTL compatible input
through which data is received in a serial format. Synchroniza-
tion with a clock for detection of data is accomplished internal-
ly when clock rates of 16 or 64 times the bit rate are used. Data
rates are in the range of 0 to 500 kbps when external
synchronization is utilized.

Transmit Data (Tx Data)

The Tx Data output line transfers serial data to a modem or
other peripheral. Data rates in the range of O to 500 kbps when
external synchronization is utilized.

Modem Control

The ACIA includes several functions that permit limited
control of a peripheral or modem. The functions included are
CTS, RTS and DCD.

Clear-to-Send (CTS)

This high impedance TTL compatible input provides auto-
matic control of the transmitting end of a communications link
via the modem CTS active “Low” output by inhibiting the
Transmit Data Register Empty (TDRE) status bit. (Refer to
Figure 15.)

Request-to-Send (RTS)

The RTS output enables the MPU to control a peripheral or
modem via the data bus. The RTS output corresponds to the
state of the Control Register bits CR5 and CR6. When CR6=0
or both CRS and CR6=1, the RTS output is “Low” (the active
state). This output can also be used for Data Terminal Ready
(DTR). (Refer to Figure 15.)
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Tx Data
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Transmit aperation is not disabled, aven if CTS goes ““High".

Figure 15 RTS and CTS Timing Chart {Example of 2 bytes transmission)

Data Carrier Detsct (DCD) status and the operation in the receiving part is prohibited.
DCD is the input signal corresponding to the *carrier When DCD goes “Low”, the receiving part is allowed to

detect” signal which shows carrier detect of modem. receive data. In this case, the following process is needed to
DCD signal is used to control the receiving operation. When reset DCD flag and restarts the receive operation. (Refer to

DCD input goes “High”, ACIA stops all the receiving operation Figure 16.)

and sets receiving part in reset status. It means that receive (1) Return DCD input from “High” to “Low”.

shift register stops shifting, error detection circuit and syn- (2) Read status register. (DCD flag = “1™)

chro, ‘zation circuit of receive clock are reset. When DCD is (3) Read receive data register (Uncertain data will be read.)

in “High" level, the receiving part of ACIA is kept in initial

L

DT input

DCD fing —

1:70) |_*
(RIE = 1) P

Status Register Read

Rx Data Register Read
. |

I i

All the receiving operation are prohibited end ACIA is stopped
in this period.

Figure 16 DCD Flag Timing Chart

% Note for Use (HD6350 ohly} applicable to the following signal pins.
Input Signal, which is not necessary for user’s application, Rx Data, Rx CLK, Tx CLK, CTS, DCD
should be used fixed to “High” or “Low™ level. This is
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