HD6350/HD6850 Series

ACIA (Asynchronous Communications Interface Adapter)

The HD6350/HD6850 Asynchronous Communications
Interface Adapter provides the data formating and control to
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. For peripheral or modern operation three
control lines are provided.

HD&6350P, HDEB50P

FEATURES
e Serial/Paraltel Conversion of Data (DP-24)
e Seven and Eight-bit Transmission L _
e Optional Even and Odd Parity
e Parity, Overrun and Framing Error Checking ® PIN ARRANGEMENT
e Peripheral/Modem Control Functions (Clear to Send CTS,
Request to Send RTS, Data Carrier Detect DCD) v
e Optional <+ 1, + 16, and + 64 Clock Modes ss
o One-or Two-Stop Bit Operation Rx Cata 2
¢ Double Buffered A CLE3
Ta CLK| 4
— HD6350 — )
e Low-Power, High-Speed, High-Density CMOS RTS8
¢ Compatible with NMOS ACIA (HD6850} Ta Cata 6
e Wide Range Operating Voltage (Vg = 5V t 10%) we
e Up to 1Mbps Transmission
CSo[ 8]
— HD6850 — )
e Compatible with MCB8560 and MC68A50 es: [
e Up to 500Kbps Transmission e e
Vee Emﬂ
s TYPE OF PRODUCTS {Top View)
Type Process T‘LCIOCk Frequency Package
__HDB350P 1.0MHz
HDG3 AS0P CMOS 1.5MHz DP-24
HDG63BS5S0OP 2.0MHz
_HDGE350FF | 1.0MHz
HDE63ABOFP| CMOS 1.5MHz FP-24D
HDE3 AS0FP 2.0MHz
_HD6BS0 i \mos 1.OMH2 DC-24
HD68AS0 1.5MHz )
HD&850P 1.0MHz
——— 4 NMOS Dp-24
HD88AS0P 1 6MHz
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HD6350/HD6850

B BLOCK DIAGRAM

1108

Tx CLK 4 Crock Parity
E 14 Gen Gen.
R/W 13— Chp
CS, 8 Select Transmit Transmit
Cs, 10 ———1 and ﬁ Data :> Shift 6 Tx Data
TS, g —am{ Read/Write Register Register
RS 1] ——=={ Control *
Transmit
Control — 24 (TS
D 22 < Status
D, 2] -y Register )
D, 20 i o 112:;“ ——e= 7 [HQ
ata
D, 19 ——— Bus b t
23 DCD
D, 18 sy Buffers
D; 17— I
Ds 16— :> 5 RTS
D, 19— Control
Register
Receive Parity
Control Check
Vee =Pin 12 Receve Receive
Vs =Pin 1 Data <: Shift 2 Rz Dan
Register Register
Clock Syne
-ag—]
Rx CLK 3 - Gen. *Logc
8 ABSOLUTE MAXIMUM PATINGS
Value )
tem Symbol HD6350 HDegso YNt * With respect to V¢ (SYSTEM GND)
. T Maximum output current is the maximum current which
Supply Voltage Vee 03~+70| 03~+70 | V can flow out from one output terminal or O common
Inout Voltage Vin® T terminal (D, ~ D, RTS. T x Data, IRQ).
i 9 n 03~+70 | 03~+70 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 condiions are exceeded, it could affect reli-
ability of LS
Storage Temperature Tstg -55 ~+150| —~§5 ~+150| °C
8 RECOMMENDED OPERATING CONDITIONS
HD6350 HDB850
Item Symbeol - 63854 - Unit
min | typ | max [min typ | max
Supply Voltage Vee! 45150 | 55 4,2&-75.70 525 V
tnput “"Low” Voltage vit® 1o |- 08|03~ |08 V
... | Do~D,, RS, Tx CLK, DCD, C S .
Input “High” | B pata . 20 — | V¢ 20 — | Vee | V
ViH '
Voltage —
CSy, CS,. CSy, R/W, E, Rx CLK 22 — | Vgo
Operating Temperature Topr |7201 25 75 =20 25| 75 | °C
* With respect to Vg (SYSTEM GND)
@ HITACHI
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HD6350/HD6850

s ELECTRICAL CHARACTERISTICS
® DC CHARACTERISTICS (HD6350; Ve = 5V +10%, HD6EBSO; Ve = 5V 5%, Vyy = OV, Ta = -20 ~4+75°C, uniess otherwiss nated.)

It Sy mbol HDE350 HD6850 Unit
em v Test Condition min typ" | max Test Condition min | typ® | max n
Do~ D4, RS, Tx CLK, 20 v
BT, CTE, Ax Data : - cc
Input “High' Voltage - Vin 20 — |V v
CS, €55, C5,.R/W, E 22 - [V -
Rx CLK ' cc
nput “Low’” Voltats Al [nputs v 03 - 0.8 03 - {08 v
1L
Input Leakage Current | R/W, CSq, CS,,CS5,E | tin Vin=0~ Vg -25 - 25 | Vin=0~ 5.26Vv =25 — | 25| HA
+
Three-State (Off State) - ' — ! -~ -
It Cument Do ~ O Itgt | Vin=04~ Vg 10 - |10 |vin=04~24av 0] - |10 ] A
-«— Enable
Ign = —400uA 4.4 - - |'ow = —206uA, _
Do -~ D4 Pulse Width < 26us 24 -V
Igw < =10kA Vee— 01 — | - =
Output “High” Voltage Vor
| o ® —400uA 4.1 - - -
Tx Dats, ATS 0 lon = —100uA, Enable | 5, | _ | _ |
lon < —10uA Vee—0.1] = ~ | Pulse Width < 26us
oL = -1.6mA El
Output "Low’’ Voitage | All Outputs VoL | low = 1.6mA i - - 0.4 PouLlse Width < 22:?3 - - 04| V
Cutput Leakage Current R4 - j - .
(OH State) ' 'LoH | YoH = Vee - 1= |0 Jvou=24v - |10 |pa
D¢~ Dy - ~ |12s8 - - |28
N Vin = 0V, Ty = 25°C, Vin=0V, Ty = 25°C, pF
input Capacitance E, Tx CLK, Rx CLK, . Ln 2 _ _ : _ _
R/W, RS, RX Data, CSo., Cin | *=1.0MHz 7.5 | f=1.0MH2 7.5
€S, €S,  CT5, DCD
RTS, Tx Data Vin =0V, T4 = 25°C, - - 10 | Vin=0V, Ty = 25°C - - 110 .
Qutput Capacitance C - P
A out f=1.0MHz _ _ 50 f=10MHz _ - 5.0
 Under transmitting and E = 1.0 MHz - - 3
Raceiving operation
¢ 500 kbps E=~15MHz - - 4
® Data bus in R/W
operation E=20MHz - - 5
Supply Current :ggg’k’;p":" selected. £ = 1.0 MHz L= - |200 mA
® Under non transmitting . _ _
and raceiving aperation E=15MHhz 250
® Input level (Except E} - _ _
VIH mif = Vee—0.8V E=20MHz 300
VL max = 0.8V
Power Dissipation Pp // 1 - I:&OO 1525 mw

* Ty=25°C, Vo =5.0V
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HD6350/HD6850

® AC CHARACTERISTICS (HD6350; Veo= 6.0V +10%, HD6850; Voo = 5V 5%, Vg = 0V, Ty = —20~+75°C, unless atherwisa noted.)
1. TIMING OF ' DATA TRANSMISSION

HDBBE0
Test HD6360 HD63AB0 HDB3B50 /HDGBASO Unit
Tl ni
ftem Symbol | condition min max min max min max min max
+1 Mode 900 - 650 - 500 - 900 - ns
Minimum Clock Pulse +16,+64 Modes PWa Fig. 1 600 - 450 - 280 - 600 - ns
Width +1 Mode 900 | - 650 | - 500 | - 900 | — | m™
+ 16, ~ 64 Modes 800 - 450 - 280 - 800 - ns
+1 Mode - 500 - 780 - 1000 - 500
Clock Frequency fe kHz
16, +84 Modes - 800 - 1000 - 1500 - 800
Clock-to-Data Delay for Transmitter tTOD Fig. 3 - 800 - 640 - 480 - 1000 | ns
Receive Data Satup Time [+1 Mode tRDSU Fig. 4 | 260 - 100 - 30 - 500 - ns
Raceive Data Hold Time |+1 Mode tROH Fig. & 250 - 100 -~ 30 - 500 - ng
RO Release Time YR Fig. 6 - 1200 | ~ 900 - 700 - 1200 | m
ATS Delay Time tRTS Fig. & - 560 - 480 - 400 - 1000 @ ns
Rise Time and Fall Time (or 10% of the _ _ _ _
pulse width if smallar) ot 1000 500 250 1000 |
2. BUS TIMING CHARACTERISTICS
1) READ
H H H
Itern Symbol T.,'g ' \ DE350 .DS3A50 HDE3B50 HDE850 DBBASB0D Unit
Condition ! min | max | min | max | min | max | min max | min max
Enable Cycle Time toycE Fig. 7 1000 | — 666 | — 500 | — |}1000 - 666 — ns
Enable “High” Pulse Width PWEY Fig. 7 450 | — 280 | - 220 | - 450 |26000! 280 [ 25000 | ns
Enable “Low'’ Pulse Width PWEL Fig. 7 430 | - 280 | — 210 - 430 - 280 - ns
Setup Time, Address and R/W Valid . - _
to Enable Positive Transition tas Fig. 7 80 | - 60§ - 40 140 140 - ns
Datas Dslay Time tDOR Fig. 7 — 2900 | — 180 | — 160 | - 320 - 220 ns
Date Hold Time tH Fig. 7 20 | 100 20 | 100 20 | 100 10 - 10 - ns
[
Address Hold Time taH Fig. 7 10| - 10| - 10| - 10 - 10 - ns
Rise and Fal! Time for Enable Input ter tgs | Fig. 7 - 26 | - 25 | ~ 20 | - 25 | - 26 | ns
2) WRITE
H H A H
tem Symbeol Tu_t' DB350 '063 50 063850 HD6850 H_DSBASO Unit
Condition |min [ max | min | max | min | max | min | max | min | mex
Enable Cycle Time toycE Fig. 8 1000 | -~ 666 | — 500 | — 1000 - 666 - ns
Enable "High'* Pulse Width PWEWY Fig. 8 450 | — 280 | — 220 — 450 [ 25000 280 ' 26000 | ns
Enabis "'Low' Pulsa Width PWg Fig. 8 430 | — 280 | — 210 | — 430 - 280 - ns
Setup Tims, Addrass and R/W Valid .
to Enable Positive Transition Y Fig. 8 B0 | - 60 | - 40| - 140 - 140 B ns
Data Setup Time tosw Fig8 |68 | - | 80|~ [ 60| — [198 | - 80 | - ns
Data Hold Time ty Fig.8 10 | - 10| — 10 - 10 - 10 -— ns
Address Hold Time tAH Fig. 8 10 | - 10 | - 10| - 10 - 10 - ns
Rise and Fall Time for Enable input te,, tg¢ Fig. B — 25 | — 25 | - 20 | — 25 - 25 ng
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HD6350/HD6850

os————— PWCL——T
Tx CLK

or

Rx CLK 0.8V

Figure 1 Clock Pulse Width, “Low" State

Tx CLK
0.8V

Vee =20V 2
Tx Data ce

) 04V

Figure 3 Transmit Data Output Delay

Ax CLK ViH min
taoH t—-—

Rx Data 2.0v
0.8V

Figure 5 Receive Data Hold Time {+1 Mode)

Enable

tas

Tx CLK ViH min

or
Rx CLK

Figure 2 Clock Pulse Width, “High™ State

2.0v
Rx Data
0.8v

| tRDSU

Rx CLK
0.8v

Figure 4 Receive Data Setup Time (1 Mode)

Enabie A Viemin N
o8y
TS
ATS X&:y_ Py
YR** L-—!m'—-l
i®a J Ve20v oo

* (1) JRQ Relesse Time appliad to Rx Data Register read operation.
{2} iRQ Retease Time appiied 1o Tx Dats Register write opsration.
{3) TRQ Relsase Tirme applied to controi Register write TIE = 0,

RIE = 0 operation.

** |RQ Relesse Time applied to Rx Dats Register read operstion
Tight after read status register, when TRQ is amerted by DCD
rising edge.

see 2 4V for HDE850.

{Note) Nota that followings take place when IRQ is asserted by the
detection of transmit cats register empty status. TRQ is
released to “High” ssynchronously with E signal when
CT5 goes ""High'". (Refer to Figure 14)

Figure 6 RTS Delay and IRQ Release Time

t¢:vt:E

b= PWg L

e tEY

RS. CS. R/W

taH

- L 1%

Data Bus

X oav

Figure 7 Bus Read Timing Characteristics
{Read information from ACI1A)}
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HD6350/HD6850

} leycE Al
s PWE |
Enable av
1 h-— ‘E'
AS 1 C tpswy
__ Y ;
RS, C$. R/W oy
: TAH
ey
Data Bus g 6";\'}'

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

Load A Loed B 50V
(D, ~D,, RTS, Tx Date) 5.0V (Vee! (1RQ Only) '
R = 2.4k 3k
Tast Point Test point
IwOpF
C = 130pF for D,~D,
= 30pF for HT%md Tx Data + HD6850
A*= 10k for D, ~D,, RTS and Tx Data R = 11k§2 for Do ~ D>
Al diodes are. 152074 @ or Equivalent. = 24k for RTS and Tx Data.
Figure 9 Bus Timing Test Loads
MARKING —— [ — - [Rp— — — v — Y= — -
r r T T r | IR T
| | [ | I | I | |
l [ [ [ I | | I |
| I _jl | J I I |
ach e e d e d -
DATA BITS
BIT TIME = 9.09 fo—

msec

START D, D, D, o, D. o, D, PARITY  STOP STOP

8IT 108 BIT BIT

CHARACTER TIME @ 10 CPS (11 BITS)

100 msec

Figure 10 110 Baud Serial ASCII Data Timing
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HD6350/HD6850

MARKING e e e e e e o e Y e e o e —_————
r r T T T T T T 1
| | | I | f | [
| | | | ! I | i I
| i ! | ! | I ] |
SPACING IS PO CNDND DU SN PRIpUN PRI FIpNN Sp— e ——
DATA BITS
BIT TIME = — L
(SEE TABLE
BELOW)
START O, D, o, o, D, D, D, PARITY STOP
BIT BIT BIT
CHARACTER TIME @ 15 & 30 CPS (10 BITS)—— o
{SEE TABLE BELOW)
BAUD RATE 150 300
CHARACTERS/SEC | 15 30
BIT TIME (msec) | 667 3.33
SEC
CHARACTER TIME {msec) | 66.7 333 BIT TIME = = UD RATE
Figure 11 150 & 300 Baud Serial ASCH! Data Timing
MARK
| i | { 1
| | | ! I
STARTI D ' D I D D D l D 8] PARITY STOP I SToP gs:;
SPACE | I I s ’ b * | oo

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

= 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,

= 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 (CSo, CS,, C3;).
Register Select Input (RS), Two Control Input (Read/Write:
R/W, Enable: E), Interrupt Request Output(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, Contro}
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.

8 ACIA OPERATION
& 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 teset, the data other than *11” should be written
into bit 0, bit 1 of the control registez. 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
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HD6350/HD6850

ACIA
e e e e e e o -
Vg | |
{GND) _-1 TRANSMIT DATA REGISTER (TOR| |
I SERIAL DATA OUT
# — = GLLLTL LT —
145) ﬁ Tx Ddli
i / i
| |
: DRIVERS :
| o, b
LINES (PARALLEL STATUS REGISTEAR ISR} |
r—| o, TO SERIAL CONVERTER| |
l 7 1 5 & 3 2 1 '] ,
P !
‘T ] Os MO | PE JovAn| FeE | TTS | BTH | TDRE |ROAF | ¢
.
oANTEA; . o, FEAD ONLY f
L
T0 ! — |
oR -l |
FROM | Os
MPU . — |
| [ CONTROL REGISTER (CR) |
—_—
! o, 7 e s ] I 2 l 2 I 0 }
|
TO MPU DATA LINES
[ o ISERIAL TO e = ws cos I
. PARALLEL |
WRITE
: CONVERTER) ONLY ‘
| !
| !
| RxcLK |
| READ L SERIAL DATA IN Ry Dars |
| ONLY Sl T T
TacLx AECEIVE DATA REGISTER (ROR! :
— —_— == |
G CTs cs, cs, s, OCD  ATS
—1—__¥¥f_—_T___ __TA~ Y _I_J
INTERRUPT Rean ENABLE CLEAR I REQUEST
AECEIVE M, T0 o
cLock s wnne SEND SEND
FAOM SIGNAL N —— 10
MPL FAOM MODEM
TRANSMIT AGH MODEM CHIP SELECT
cLocx REGISTER ity DATA
SELECT LINES CARRIER
FROM DEYECT
MU FROM
ADORESS MO EM
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 all 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 interna} 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 MPLJ). 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 L.

© HITACHI
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HD6350/HD6850

Table 1 Definition of ACIA Register Contents

Ao RS=1 + /-0 RS=1- R/W=1 RS=0 - R/W=0 RS-0 - AW =1
Data Bus Trag:g‘;istml?ata Re%e;;?srtgata Control Register Status Register
(Write Only) 4 ”(Read pﬂly) (V_J_'r?te Only) {Read Only)
d - Data Bit 0* ” Data Bit 0 g&:e(’c%gf' Rx D?:Dn;g_) Full
! |
2 Data Bit 2 Data Bit 2 wm(’csf:lzeym 1 Data c(alr)_rci:% ,omc:
’ Pere 8113 Pragi3 “icnar g
4 Data Bit 4 Data Bit 4 W°‘(‘:: %‘:";ﬂ 3 Fflﬂ;::nEQ,Error
S s iR v
6 Data Bit 6 Data Bit & Tx C(%f!;fﬁt;' 2 Pnrti;\é )Error
7 Data Bit 7°** Data Bit 7°* Rx I?(t::;m;m Enable Inter(rlu;(t],ﬂequeﬂ

* Leading bit = LSB = Bi1 0
* ¢ Data bit wilt be zero in 7-bit plus parity modes.
*e* Data bit is “don’t care’ in 7-bit plus parity rmodes.
sees § ... "High” levei, 0 ... "Low" level

¢ Transmit Data Register (YODR)

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 Dets 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-
dtessmg 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

register controls the functicn of the receiver, transmitter,

interrupt enables, and the Request-to-Send (RTS) peripheral/
modem control output,

Countar 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
sclect 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 Resat

Word Select Bits (CR2, CR3, and CR4)
The Word Select bits are used to select word length, parity,

The ACIA Control Register consists of eight bits of write- and the number of stop bits. The encoding format is as follows:
only buffer that are selected when RS and R/W are “Low”. This
® HITACHI
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HD6350/HD6850

Table 3 Function of Word Setect 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 + 1 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 Controt 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

CR&6 | CRS Function

|

o
(]
3
-

S ="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 Output.
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 (BCD) signal line.

o 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

RDREF 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. It 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.

Clear-to-Send (CTS), Bit 3

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

Receiver Overrun (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 & 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 (1RQ), Bit 7 o

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 IRQ 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 (D~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.

Ensbie (€)

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,, CS;)

These three high impedance TTL compatible input lines are
used to address the ACIA. The ACIA is selected when CSy and
CS, are “High” and C8, 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.

Ragister 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.

(nterrupt 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.

e 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 CR5 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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Transmit aperation is not disabled, even if CT5 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 = “17)
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

DCD input L

DCO tiag ] —

. |
(RIE = “1") P

Status Register Read

Ax Data Register Read

L |

I |

All the receiving operation are prohibited snd 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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