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t'rototype Card Externa"nterface 

If a COMector is required for the card function, then you should 

purchase one of the recommended connectors (manufactured by 

Amp) or equivalent listed below: 

~nectorSln Part Number IAmpl 

9-pin 0 -11:)ell (Male) 205865-1 
9-pln 0-1hell (Female) 205866-1 

15-pin 0 -shell (Male) 205867-1 

t 5-pln 0 -shell (Female) 205868-1 
25-pin 0-shell IM■le 205857-1 
25-pin 0-shell lFemale) 205858- 1 
37-pln 0 •1h1II IMelel ~i859-1 
37-pin 0 -1hell 1F1m1le) 2 860-1 

1 

The following example shows a 15-pin, D-shell, female connector 

attached to a prototype card. 

C-.0,...ntlkte 

- I · ??1 Pmtntvnr r,mi 

0 , • • 9 • • • • • • • • • • • • 
8 • 15 

0 
15-Pfn O-Shell 
Fem.ie Connect• 

IM\1Asynchronous 
Communications Adapter • 
The asynchronous communications adapter system control Sib ~ 

and voltage requirements are provided through a 2 by 31 position 

card-edge tab. Two jumper modules are provided on the adapter. 

One jumper module selects either RS-232C or current-loop 

operation. T.le other jumper module selects one of two addresses 

for the adapter, so two adapters may he used in one system. 

The adapter is fully programmable and supports asynchronous 

communir.,itions only. It will 3dd and remove start bits, stop hits. 

and parity bits. A programmable baud rate generator allows 

opcr~tion from 50 baud to 9600 baud. Five, six. seven or eight bit 

characters with I, 1-1/2. or 2 st0p bits arc ~urported. A fully 
prioritized inte:-rupt c:y,;tem controls transmit, receive. error. line 

status and dat3 set i11tc1rupL'-. nia~no,;tk c-ap:ihilities provide 

loopback function,; pf lrnr,~mit/receive and input/output sip,als. 

The heart of the adapter is a INS8250 LSI c-1, ip or runctional 

equivalent. Features in addition to those listed above are: 

·• f111l douhle bufTrring eliminates nee<i for rrecise 

synch1oni1 ation . 

• Independent receiver clock input . 

• Modem control functions: clear to send (CTS), request to 

send (RTS), data set ready (DSR). d:tta terrnin11I rc;idy 

(DTR), ring indicator (Rl), and carrier detect. 

• False-start bit detection. 

• Line-bruk gener11tion and detection. 

All communications protOC('I ioi a funC'tion of the system 

microcode and must be loaded before the adapter is operatior~t. 

All pacing of the interface and control signal status must be 
handled by the system software. The foll<'wing figure is a block 

diagram of tht a~ynchronous communications a1:hptcr. 
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Asyndlronou, Communication, Adapter Block Oi19ram 

Modes of Operation 
The different modes of operition are selected by programming the 8250 asynchronous communications element; This is done by selecting the 1/0 address (hex 3F8 to )FF primary, and hex 2F8 to 2FF secondary) and writing data out to the.card. Address bits AO, Al, and A2 select the different registers that define the modes of operation. Also, the divisor latch acces.s bit (bit 7) of the line control register is us~ to select certain registers. 

,, 

( 

1-214 Asynchronous Adapter 

I' 
·' 

Decode (in Hui 
Primary ltemate 
Adaptar Adapter Regi1ter Selected OLAB State 

JF8 2F8 TX Bullet OLAB~o Iwr ,Iel JF8 2F8 RX Bulfer DLAB - O (Re;,111 JFI 2F8 Divisor latch LSB 01.AB =1 3F9 2F9 Divisor Latch MSB DLAB · 1 3F9 2F9 Interrupt Enable Re(Jister 
JFA 2FA In terrupt Identification Regi sters 
3F8 2F8 Line Control Register 
JFC 2rc Modem Control Register 

' .JFO 2FD Lone Sratus Register 
J~E 2FE Modem Status Regi ster 

1/0 Decodes 

Hu Address JFB to JFF and 2FB to 2FF 
A9 A8 A7 A6 AS A4 AJ A2 A1 AO OLAB R"gister 
1 1/ 0 1 1 1 1 1 • • • . 

0 0 0 0 Receive Buffer (rei'ldl 
Transmit 
Holding Reg. (wrotel 

0 0 1 0 Interrupt Enable 

0 1 0 • Interrupt ldenI,f,cat•o / 

0 1 ' • Line Control 

I 1 0 0 • Modem Conrrol 
1 0 1 • line Status 
1 1 0 • Modem Sratus 

' ~ 1 • None 

0 0 0 1 Oiv,sor latch (LSBI 
0 0 ' ' Divisor Latch IMSBI 

' 
Note: Bit 8 w ill be logical 1 for the adapter designated as primary or a log,cal 0 for the adapter designated as ahernate (as deloned by the address IumpP.r module on the adaptert. 

~- A 1 and AO bits are .. do.rft cares·· and are used to select the d,lferPnt regisl9r ol the communicat ions chip. 

Address. Bits . 



fntcrruptl 
ON .....,,. Doe la provided to the system. This interrupt is 
lAQ4 Aw• primary adapter or IRQ3 for an alternate adapter, and· 
ii podf.,. ldi•e. To allow the communications card to send 
fatlrnapca to the system, bit 3 of the modem control register must 
be Mt CO I (lJi&b). At this' poinq, any interrupts[Jlpwed by the 
~ mabM reptcr wilJ cause an interrup • · 

TIie data fannat will be as follows: ,. 

■ DI DZ 113 1M D5 DI 07 

j I I \I f I f l 

Data bit O ii the first bit to be transmitted or received. The 
~ automatically inse~ the start bit, the correct parity bit if 
programmed to do so, arid the stop bit ( 1, 1-1/2, or 2 depending 
oa the command in the line-<:antrol register). c 

Interface Description 
The communications adapter provides an EIA RS-232C-like 
interface. One 25--pin 0 -shell, male type connector is provided to 
attach varioul peripheral devices. In addition, a current loop 
interface ii also located in this same connector. A jumper block is 
provided to manually select either the voltage interface, or the 
current loop interface. 

The current loop interface is provided to attach certain printers 
provided by IBM that use this particular type of interface. 

Pia 18 + receive current loop data 
Pin 25 - receive current loop return 
Pin . 9 + transmit current loop retum 
Pin 11 - transmit current loop data 

♦SVdc 

I Transmit Circuit I ! 49.9 Ohm

0 

'---------•• P1n9 
Tx Date ---- _ __,,....,._,.IIIA---------•► Pin 11 [> 1000fl,w 

I Receive Circuit 

I l OPTO Isolator 

Pin 11 

Pin 25 .,__---+__. 

♦5Vdc 

Current Loop Interface 

5 . 15 It-Ohm 

l 

The voltage interface is a serial interface. It supports certain data 
and control signals, ~ listed below. 

Pin 2 
Pin 3 
Pin 4 
Pin S 
Pin 6 
Pin 7 
Pin 8 
Pin 20 
Pin 22 

Transmitted Data 
Received Data 
Request to Send 

. Clear to Send 
Data Set Ready 
Signal Ground 
Carrier Detect 
Data Terminal Ready 
Ring Indicator, 

t : ' ' I 

The adapter convects these signals to/from TTL levels to El A 
voltage levels. These signals are sampled or generated by the 
communications control chip. These signals c :in then be sensed by 
the system software to determine the state of the interface or 
peripheral device. 
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Voltage Interchange Informa& 

Interface 

lntercti.ng• Volt.lg• Binary Stet• Signal Condition Control f'unction 

Po111iw Voll1ge • Binary (0) = Spacing =On 

N99e1iw Voltage • Binary (11 = Marking =Off 

Invalid L.vela 
•15 Vdc ____________ _ 

On Function 

UVdc -----------r-• 
0 Vdc Invalid L.vele 

-lVdc ------------ -

Off Function 

-115 Vdc ________ ..:.. - __ 

Invalid L.vela 

The signal will be considered in the "marking" condition when the 

voltage on the interchange circuit. measured at the interface point, 

is more negative than -3 Vdc with respect to signal ground. The 

signal will be considered in the "spacing" condition when the 

voltage is more positive than + 3 V de with respect to signal · 

ground. The region between + 3 Vdc and -3 Vdc is defined~ the 

transition region, and considered an invalid level. The voltage that 

is more negative than -15 Vdc or more positive than+ )6 Vdc 

will also be considered an invalid level. 

During the transmission of data. the "marking" condition will be 
used to denote the binary state "l" and "spacing" condition will 

be used to denote the binary state "O_ •• 

For interface control circuits, the function is "on" when the 

voltage is more positive than + 3 V de with respect to signal ground 

and i, "off" when the voltage is more negative than -3 Vdc with 

respect to signal ground. 

~S8250 Functional Pin Descri.n 

1:"e following describes t~e ~unction of all lNS8250 input/output 

puu. Some of these descnpt1ons reference internal circuits. 

Note: In t~e following ?escriptions. a low represents a logical O 

(0 V~c nominal) and a high represents a logical I ( + 2.4 Vdc 
nommaJ). -

Input Sig~als 

Chip Sele_ct (CS0, CS_I, CS2), Pins 12-14: When CS0 and 

~SI are high and CS2 tS low, the chip is selected. Chip selection 

1s ':°mplete when the decode~ chip select signal is latched with an 

active (J~w) _address strobe (ADS) input. This enables 

commumcat1ons between the INS8250 and the processor. 

Data Input_ Strobe (DISTR, DISTR) Pins 22 and 21: When 

DISTR 1s high or DISTR is_ low while the chip is selected. allows 

the.processor to read status mformation or data from a selected 
reg.aster of the INS8250. 

,Note: Only an active OISTR or DISTR input is required t<' 

transfer dat~ fr~m the INS8250 during a read 0pera1ion. 

Therefo,:e, tie either the OISTR input permanently low or th 

· DISTR mp_ut permanently high, if not used. e 

Data Output Strobe (DOSTR, OOSTR). Pins 19 and 

18: When OvSTR is high or DOSTR is low while the chip is 

selected. aH~ws the processor to write data or control words into a 
selected register of the INS8250. 

Note: Only an active DOSTR or DOSTR input is required to 

~an~fer data to the IN~8250 during a write operation. Therefore. 

tie either the DOSTR input permanently low or the DOSTR- · 
tJ h.gh 'f rnput 

permanen y 1 , 1 not used. • 
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Address Strobe (ADS). Pin 25: Whe-w, provides latching 

for the register select (AO, A 1, A2) and chip select (CSO, CS 1, 

CS2) signals. 

Note: An active ADS input is required when the ~egister select 

(AO, A 1, A2) signals are not stable for the duration of a read or 

write operation. Hnot required, tie the ADS input pennanently 

low. · 

Register Select (AO, Al, A2), Pins 26-28: These three inputs 

are used during a read or write operation to select an INS8250 

register to read from or write to as indicated in the table below. 

Note that the state of the divisor latch access bit (DLAB), .which 

is the most significant bit of the 1'1e control register, affects the 

selection of certain INS8250 reg&ters. The DLAB must be set 

high by the system software to access the baud generator ruvisor 

latchet. 

Cl.Al A2 A1 AO 
Regi1ter 

0 0 Q 0 Receiver Buffer (Read), Transmitter 

Holding Register (Write) 

0 0 0 I Interrupt Enable 

X 0 1 0 Interrupt Identification (Re■d Only) 

I 

X 0 1 1 Line ContrO, 

X ' 0 0 Modem ContrO, ' 

X 1 0 1 Un• Status 

X 1 1 0 Modem Control Status 

X ·, 1 1 None 

1 0 0 0 DiviSOf Latch (least Significanl Bit) 

1 0 0 1 Divisor Latch (Most Significant Bit) 

Mastu Reset (MR), Pin 35: When high, clears all the registers 

( ucept the receiver buffer, transmitter holding, and divisor 

latches), and the control logic of the INS8250. Also, the state of 

varioul output signals (SOUT, INTRPT, OUT 1, OUT 2, RTS, 

I5ff) are affected by an active MR input. Ref er to the 

"Asynchronous Communications Reset Functions" table. 

Receiver Clock (RCLK), Pin 9: This input is the 16 x baud 

rate clock for the receiver section of the chip. 

e-1 Input (SIN), Pin 10: Serial data input froiA,e 

communications link (peripheral device, modem, or• set). 

Clear to Send (CTS), Pin 36: The CTS signal is a.modem 

control function input whose condition can be tested by the 

processor by reading bit 4 (CTS) of the modem status register. Bit 

0 (DCTS) of the modem status register indicates whether the CTS 

input has changed state since the previous reading of the moder 

status register. 

Note: WJ:lenever the CTS bit of the modem status register 

changes state, an interrupt is generated if the modem status 

interrupt is enabled. 

Data Set Ready (DSR), Pin 37: When low, indi~ates that the 

modem or data set is ready to establish the communications 

link and transfer data with the INS8250. The DSR signal is a 

modem-control function input whose condition can be tested by 

the processor by reading bit 5 (DSR) of the modem status register. 

Bit I (DDSR) of the modem status register indicates whether the 

DSR input has changed since the previous reading of the modem 

status register. 

Note: Whenever the DSR bit of the modem status register 

changes state, an interrupt is generated if the modem status 

interrupt is enabled. 

· Received Line Signal Detect (RLSD), Pin 38: When low, 

indicates that the data carrier had been detected by the modem or 

data sel The RLSD signal is a modem-<:ontrol function input 

whose condition can be tested by the processor by reading bit 7 

(RLSD) of the modem status register. Bit 3 (DRLSD) of the 

modem status register indicates whether the RLSD input has 

changed state since the previous reading of the modem status 

register. 

Note: Whenever the RLSD bit of the modem status register 

changes state, an interrupt is generated if the modem status 

interrupt is enabled. 

Asynchronous Adapter 1-H I 



- --------::'W""-----------
-------- ----

-Ring Indicator (RI), Pin 39: When low, indicates that a 

telephone ringing signal has been received ~y t~e modem or data 

se.t. The RI signal is a modem-control function input _whose 

conditon can be tested by the processor by reading bit 6 (RI) of 

the modem status register. Bit 2 (TERI) of the modem status 

register indicates whether the RI input' has changed from a lo:,v to 

hi&h state since the previous reading of the modem status register. 

Note: Whenever the RI bit of the modem status re~ster changes 

from a high to a low state, an interrupt is generated 1f the modem 

status register interrupt is enabled. 

VCC, Pin 40: +5 Vdc supply. \ 

VSS, Pin 20: Ground (0 Vdc) reference. 

Output Sign~ls 

Data Terminal Ready (DTR), Pin 33: When low, info~ the 

modem or data set that the INS8250 is ready to communicate. 

The OTR output signal can be set to an active low by 

programmi

0
~t O (DTR) of the modem co~trol register to•. high 

level. The signal is set high upon a master reset operation. 

Request to Send' (ffl), Pin 32: When low, informs the modem 

or data set that the INS8250 is ready to transmit data. The RTS 

output signal can be set to an active low by~gramming bit l 

(RTS) of the modem control register. The RTS signal is set high 

upon a master reset operation. 

Output l (OUT I), Pin 34: Us~r-de~ignated output that can be 

set to an active low by programming bit 2JOUT 1) of the modem 

control register to a high level. The OUT l sign_al is set high upon 

a master reset operation. 

Output l (oUfl), Pin 31: Us~r-de~ignated output that can be 

set to an active low by programming bit 3 (O~T 2) of the_ modem 

control register to a high level. The 5Ufl s1g."\al 1s set high upon 

a master reset operation. 
' \ 

ce Select Out (CSOU1), Pin 24: When high. in-tes that 

the chip has been selected by active CS0. CS I, and ~ input~. 

No data transfer can be initiated until the CSOUT signal is a 

logical 1. 

Driver Disable (ODIS), Pin 23: Goes low whenever the 

processor is reading data from the INS8250. A high-level ODIS 

output can be used to disable an external transceiver (if used 

between the processor and INS8250 on the 07-00 data bus) a, 

all times, except when the processor is reading data. 

Baud Out (BAUDOUn, Pin 15: 16 x clock signal for the' 

transmitter section of the INS8250. The clock rate is equal to the 

main reference oscillator frequency divided by the specified 

divisor in the baud generator divisor latches. The BAU DO UT 

may also be used for the receiver section by typing this output to 

the RCLK input of the chip. ' 

Interrupt (lNTRPT), Pin 30: Goes high whenever any one of 

the following interrupt types has an active high tondition and i!. 

enabled through the IER: receiver error flag, received data 

available, transmitter holding register empty, or modem status. 

The INTRPT signal is reset low upon the appropriat~ interrupt 

service or a master reset operation. 

Serial Output (SOUT), Pin 11: Composite serial data output tO 

. the communications link (peripheral, modem, or data set). The 

SOUT signal is set to the marking (logical I) state upon a ma!.tcr 

reset operation. 

Input/Output Signals 

Data Bus (D7-D0), Pins 1-8: This bus comprises eight tri-state 

input/output lines. The bus provides bidirectional communications 

between the INS8250 and the processor. Data. control word!.. 

and status infonnation are transferred through the 07-00 data 

bus. 

External Clock Input/Output (XTALI, XT AL2), Pins 16 and 

17: These two pins connect the main liming reference ( crystal " r 

signal clock) to the 1NS8250. 

A5vnchronous Adapter 1-233 



l'rogramming Consider.ns 
The INS8250 has a number of accessible registers. The system 
programmer may access or control any of the INS8250 registers 
through the processor. These registers are used to control 
INS8250 operations and to transmit and receive data. A table 
listing and description of the accessible regist_ers follows. 

Regl1ter/ Slgnal RHat Control Reset State 

ln1errup1 Enable Register Mas1er Reset All Bils Low (0-3 Forced and 
4-7 Permanent) 

Interrupt Identification Master Reset Bil O is High, Bits 1 and 2 Low 
Register Bits 3-7 are Permanently Low 

Line Control Register Mas1er~eset All Bils Low 

Modem Control Register Master Reser All BilS Low 

Line S1atu1 Register Master Refft Excepl Bils 5 and 6 are High 

Modem Statul Register Master Reset Bits 0 -3 Low 
Bits 4-7 - Input Signal 

SOUT Mas1er Reset High 

INTRPT (RCVR Errors) Read LSR/ MR Low . 
INTRPT (RCVR Data Ready). Read RBR/ MR Low . 
INTRPT (RCVR 0111 Ready) Reed IIR/ Low 

Write THR/MA 

INTRPT (Modem S111u1 · ReadMSR/ MR Low 
Ch■ngHJ 

OUT2 .. .. Master. Reset High 

RTS Master Reset High 

Ont Master Reset High 

OUT 1 Master Reset High 

Atynchronou1 Communil;ation1 Re11t Functions. 

I I 

1-234 Asynchronous Adapter 

ttie•Control Register -

The system programmer specifies the format.of the asynchr~nous 
data communications exchange through the hne.control registe_r. 
Jn addition to controlling the fonn~, the p~gram~er ma~ retrieve 
the contents of the tine.control ~egiste~ f'?" inspection. This feature 
simplifies system programming and ehmtn~tes the need ~o~ , 
separate storage in system me~ory of ~e t_ine charactenst•~· 1:he 
contents of the line•control register are indicated and descnb 

below. 

Bit 7 6 5 4 3 2 0-

1 I ~ wo,d L••goh s,,oc, a,, O 1wLSOO 
Word Lenglh Select B•t 1 CWLS 11 

Number of Stop Bits (STBI 

Parity Enable (PEN! 

Even Parity Select (EPSI 

L---------· Stock Parttv 
Sel Break 

Divisor Latch Access Bi t (OLABI 

Line-Control Register ILCR) 

Bits 0 and I: These two bits specify the number <:>f bits i~ each 
transmitted or received serial character. The encoding of bits 0 
and 1 is as follows: 

Bit 1 BitO Word L11t1gth 

0 0 5 Bits 

0 1 6 Bits 

1 0 7 Bits 

1 1 B Bits 
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ttwmea.to,,..,.__;w~-Ii.~i;..o,a.. tiopbil .. tr I 1Ff-Jc:fMd.edatthrlrWfflitot~edafa. ~ -uwa 2" ~ 1 ..,-. • J-tM& word lfflatJa ii ~ chr. .. Wt, 0 Md I, 1-1/l atop bit, wt senc,atcd o, c:bed ... JI ei. J II lopcal I ,.._ ei1Mr 1 6-, 7-, o, S-bit WQrd ~ • ........_ two l10p ~ are Jenttated ot checked. 

Bk J: 1'1lil 1111 ii lM paricJ 1111bN be. When bit l ft a logical I, • PllflCr bil • ........ (trlftank data) or dlec:ted (receive data) bdwea lJle lM dal. word ,bet and •top bit of the serial data. (The . pari'7 bit ii uMd to produce an even or odd number of 1 's when the cf-. word bib and the parity bit are summed.) . 
Bit 4: 1lll1 bit is the c-ven ·parity 1elect bit. When bit 3 is a losical I and be 4 ii a Josical 0, ad odd number of logical I's is 
transmitted or cheded in the data word bit.1 and parity bit. When bit J is • losie&I J and bit -4 i, a logical I, an even number of bit.1 ~ transmit.led or checked. 

Bit 5: This bit ii the stick parity bit. When bit 3 is a logical I 
and bit 5 ii a loakaJ l, the parity bit is transmitted and then 
detected by the receiver u a logical O if bit 4 is a logical I , or as a lopcal J if bit 4 ii a logical 0. 

' 
Bit 6: ™• bit ii the set break control bit. When bit 6 is a logical I, the serial output (SOUT) is forced to the spacing (logical 0) state and remaina there regardless of other transmitter act,vity. The set break is disabled by setting bit 6 to a logicaJ 0. Thia 

feature enables the processor to alert a terminal in a computer communication, system. · 

Bit 7: ™• bit is the diviso
1
r latch access bit (DLAB). It must be set high (logical 1} to access the divisor latches of the baud rate generator during a read or write operation. it must be set low 

(logical 0) to acce.,s the receiver buffer, the transmitter holding register, or the interrupt enable register. 

1-236 Asynchronoµs Adapter 
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• INSl1'0 ~.,_ a prosrllftfflable baud rate A!tt;>t_•h•! ii capat>. o( ta.kins the clock input ( 1.8432 MHz) and d1v1ding 1t by any divisot from I to (21
•-1 ). The ';>"_tput frequency or the 

baud aenerator is 16 x the baud rate (d1v1sor # - (fr~~e~ input)/(baud rafe x 16 )). Two S-bit latches store the d1v1sor m ~ J 6-bit binary format. These divisor_ latches m~st be loaded dur~~g initialization in order to ensure desired operation of tbe bau~ r generator. Upon loading either of the di~isor latches, a 16-b,t baud counter is immediately loaded. This prevents long counts on initial load. 

Hea Address JF8° OLAB = 1 j 

Bit 7 6 5 4 J 2 • I 0 

I Le,,o 
L-===:e,,1 

e,, 2 
,__ ________ ~ B11 J 

~------.....,_- e,," 
~---------- B11 5 

~------------- B 11 6 
'----------------- a,, 1 

OiYlso, Latch Least Significant Bit (DLL) 
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Hex AddtHt JF9 Ol.A8 • t 
Bk 7 8 5 4 3 2 O 

LBit8 

Bit 9 

Bit 10 
.__ _______ Bit11 

,__ _________ Bit 12 

'------------- Bit 13 .__ ______________ Bit 14 
.__ ________________ Bit 15 

Divisor Latch Moat Significant Bit (Or) 

"f!1e following figure illustrates the use of the baud rate generator 
with a frequency of 1.8432 MHz. For baud rates of 9600 and 
below, the error obtained is minimal. . 

~ote: The maximum ope~ating frequency of the baud generator 
15 3.1 MHz. In no case should the data rate be greater than 9600 
~~ . 

DHired DlvilOr u.~ Percent Erro, 
Bau4 to Generate Difference BatwN11 
Rate 18• Clock Duirad and Actual 

fDaelmal) fHHI 

50 2304 900 - I 
75 1538 600 -

1'0 1047 417 0.028 
134.5 857 359 0.058 
I ISO 758 JOO -
JOO 38-4 180 -eoo 192 oco -

1200 98 060 -aoo 64 040 -
2000 58 OJA 0.69 
2400 '8 030 -
3900 32 020 • -4800 24 011 -
7200 

~ ,) 
010 -

9800 ooc 

Baud Rate at 1.843 MHz• 
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& Status Register 
This 8-bit register provides status information on the processor 
concerning the data transfer. The contents o( the tine status 
register are indicated and described below: 

Hn Addl'HS JFO 

Bit 7 4 3 2 1 , o l 

I L Oara Ready !ORI 

~ Overrun Error !ORI 

Parotv Error tPEI 
.__ ______ ,._ Framing Error tFEI 

L---------- Break Interrupt !BIi L----------- Transm,uer Hnlc1onq 
Reg,s1er Emp1v 
(THREl 

.__ ____________ Ta Shih Regi ster 

• Empty 1TSREI 

'---------------- =O 
Lin• Sta tut Register ( LSR) 

Bit 0: This bit is the receiver data ready (OR) indicator. Bi ;S 
set to a logical l whenever a complete incoming character has 
been· received and transferred into the receiver buff er register. Bit 

" 0 may be reset to a logical O either by the processor reading lhe 
data in the receiver buffer register or by writing a logical O into it 
from the processor. 

Bit I: This bit is the overrun error (OE) indicator. Bit 1 
indicates that data in the receiver buffer register was not read by 
the processor before the next character was transferred into the 
receiver buffer register, thereby destroying the previous character. 
The OE indicator is reset whenever the processor reads lhe 
contents of the line status register. 

Bit 2: This bit is the parity error (PE) indicator. Bit 2 indicates 
that the received data character does not have the correct even or 
odd parity, as selected by the even parity-select bit. The PE bit is 
set to a logical 1 upon detection of a parity error and is reset a 
logical O whenever the processor reads the contents of the line 
status register. 
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u------------------ - -----------------~-- -

-Bit 3: Thia bil la the (ramina error (FE) ia&cdOf. Bil 3 
indicata th.M the numd character did not haft a vaJid stop bit. 
Bk 311 Nil to a lopcal I whcncvu the stop bit foUowina the lu& 
data bil or parity ii detected a a zero t?tt (~acina level). 

' Bit ,: Thit t,11 la the break interrupt '(Bl) indicator. Bit 4 is set to 
a locfcal I •bem•et tbe received data input is held in the spacing 
(loajcal 0) st.tte rot 1onae, than a ft.II word trarumission time (that 
ii,~ toe.al time ol start bit + data bill + parity +sto~ bits). 

Note: Bita I throuab 4 are the error conditions that produce a 
receiver line statua int.errup( _whenever any of the corresponding 
conditiooa are detected. r 
Bit 5: This bit is the transmitter holding register empty (THRE) 
indicator. Bit ,S indicates that the INS8250 is ready to accept a 
n~w character roe transmission. In addition, this bit causes the 
INS8250 to issue an interrupt to the processor when the transmit 
holding register empty interrupt enable is set high. The THRE bit 
is set to a logical 1 when a character is transferred from the 
transmitter holding register into the transmitter shift register. The 
bit is reset to logical O concurrently with the loading of the 
transmitter holding register by the processor. 

Bit 6: This bit is the transmitter shift register empty (TSRE) 
indicator. Bit 6 is set to a logical I whenever the transmitter shift 
register is idle. It is reset to logical O upon a data transfer from the 
transmitter holding register to the transmitter shift register. Bit 6 is 
a read-only bit. · 

Bit 7: Thia bit is permanently set to logical 0. 
I 

Interrupt Identification Register 

The INS8250 hu an on-ch,ip interrupt capability that allows for 
complete flexibility in interfacing to all the popular 
microprocessors presently available. In order to provide minimum 
software overhead during data character transfers, the INS8250 
prioritizes interrupts into four levels: receiver line status (priority 
I), received data ready (priority 2), transmitter holding register 
empty (priority 3), and modem status (priority 4). 

Infonnation indicating th• a prioritized interrupt is pc_nding and 
the type of prioritized interrupt is stored in the interrupt 
identification register. Rerer to the "Interrupt Control 
Functions" table. The interrupt identification register (IIR), when 
addressed during chip-select time, frr-ezes the highest priority 
interrupt pending. and no other interrupts are acknowledged unti' 
that particular interrupt is serviced by the processor. The conte1. 
of the UR are indicated and described below. 

Hex Address 3FA 

811 765.3210 

I I ~ o '" "'.""""·~-.,,, ~ Interrupt 10 Bit (01 

tnten upt 10 B,t ( 1 I 
= O 

L-------► :, 0 .._ _______ = O 
.._ ________ = O 

'----------• =O 

Interrupt Identification Register (II RI 

Bit 0: This bit can be used in either a hard.-wired prioritized or 
·polled environment to indicate whether an interrupt is pending and 

- the HR contents may be used as a pointer to the appropriate 
interrupt service routine. When bit O is a logical I, no interrupt is 
pending and polling (if ~ed) is continued. 

Bits I and 2: These two bits of the UR are used to identify the 
highest priority interrupt pending as indicated in the "Interrupt 
Control Functions" table. 

Biu 3 through 7: These five bits of the ITR are always l0gical 0. 



lntwYUPt ID 
A-el•_. 

Priority 
Sit 2 lllt 1 11,0 t..vet 

0 0 I -
I I 0 Highfft 

I 0 0 Second 

0 1 0 Third 

0 0 0 Fourth 

Interrupt Control Functions 

lnt9rNltt See and RHet Function, 

lfll9mlpt Interrupt Interrupt 

Type Source RH•J Cont,oi 

NoM Non• -
Rec••- Overrun ErrO( Reading the 

Line StalUI . or Line Statul 

Parity Error Regis1er 

Of 

Framing Error 

Of 

Break lnterrupl 

Received Receiver Reading th• 

Data Availa~e Data Available Receiver Bulfer 
Regis111r 

Transmitter Transmitter Reading 1he IIR 

Holding Holding Regis111r lif 

Regisler Register source of 

Emply Emply in1errupl) 
or 

Wri1ing inlo 1he 
Transmitler 
Holding Regisler 

Modem Clear to Send Reading the 

S1a1u1 or Modem S1atus 

Data Se1 Ready Register 

or 
Ring Indicator 

or 
Received Line 
Signal Direct 

eerrupt Enable Register 

This eight-bit register enables the four types of interrupt of the 
INS8250 to separately activate the chip interrupt (INTRPT) 
output signal. It is possible to totally disable the interrupt system 
by resetting bits O through 3 of the interrupt enable register. 
Similarly, by setting the appropriate bits of this register to a 
logical l, selected intenupts can be enabled. Disabling the 
interTUpt system inhibits the interrupt identification register and 
the active (high) INTRPT output from the chip. All other systrrn 
functions operate in their normal manner. including the setting. of 
the line status and modem status registers. The contents of the 
interrupt enabte register are indicated and described below: 

Hex Address JJ:9 OLAB = 0 · 

Bil 7 6 5 4 3 2 0 

L 1 = Enable Da1a 
Ava,lable }n1errup1 

1 = Enable Tx Holding Reg•s1er 
Emply Interrupt 

1 = Enable Receive Line 
S1a1us tn1errup1 

1 -= Enable Modem S1a1us 
lnlerrupt 

,._ _______ =O 
._ _________ =O 

----------► =O 
'------------► =O 

Interrupt Enable Register (IE At 

Bit 0: This bit enables the received data available interrupt when 
set to logical l . 

Bit I: Thi~ bit enables the transmitter holding register cm1,ty 
interrupt whtn set ,,., I. •tical l. 

Bit 2: This bit enables the receiver line status interru('( when set 
to logical l . 

Asynchronous Adapter t-243 



Bit 3: This bit enables the modem .. s interrupt when sel tQ 
logical J. 

Bits 4 through 7: These four bits are always logical O. 

Modem Control Register 
I 

This eight-bit register controls the interface with the modem or 
data set (or peripheral device emulating a modem). The contents 
of the modem ~ontrol registe_r are .indicated ahd1des~ribe.d below: 

I 

Hu Address 3FC 

Bit 7 6 5 4 I . 1 I ~ ~ ... ,.,J;,,, .. .; !OTR] 
· Request to Send (RTSI 

Out 1 

Out 2 ' , 
,.__ ______ Loop 

..._ ________ :0 

1_.---------:0 
'------------ : 0 

I 
Modem Control Register (MCR) 

: ' 
i 

. ' 
Bit 0: Th.is bit controls the data terminal ready (DTR) output. 
When bit O is set to logical 1, the DTR output is forced to a 
logical 0. When bit O is reset to a logical 0, the DTR output is 
forced to a logical 1. 

Note: The DTRoutput of the lNS8250 may be applied to an 
EIA inverting line driver (such as the OS1488) to obtain the 
proper polarity input at the succeeding modem or data set. 

Bit I: This bit controls the request to send (RTS) output. Bit J 
affects the RTS output in a manner identical to that described 
above for bit 0. 

- - -Bit 2: This bit controls the output J (OUT I) signal. which i~ an 
auxiliary user-<lesignated output. Bit 2 afTects thr oUi i 1,111put 
in a manner identical to that described oh.ove for !,it 0. 

Bit 3: This bit controls the output 2 (OUT 2) sign31, ~' hich i~ ' " 
auxiliary user-<lesignated output. ,Bit J ~fTecls the otn· ~ Olllput 
in a manner identical to that described lll'-0ve for. bit 0. 

• • • • • t ~. 't ' 

Bit 4: This bit provides a loopbick feature for d
0

iagnostic testing 
of the INS8250. When bit 4 is set to logical I, the following · 
occurs: the transmitter serial output (SOf.lT) is set'to the markini; 
(logical 1) state; ithe receiver serial input (SIN) is disconnected; 
the output of the transmitter shift register is "looped back" into 
the receiver shifi 5egister i~ut: the four modem control inpu! '> 
(CTS, DRS, RL D • .indJ!!l. are disc~nnected; and the four 
modem control outputs (DTR. RTS, OUT I, and our 2) are 
intemaUy connected to the four modem control inputs. In the 
diagnostic mode, data that is transmitted is immediately received. 
This feature allows the processor to v.erify the tr;msmit- and 
receive..<fata paths of the INS8250. 

In the diagnostic mode. the receiver and transmitter interrupts are 
fully ·operational . The modem control interrupts are also 
operational but the interrupts' sources are now the lower four l 

. of the modem control register instead of the fo11r modem control 
inputs. The interrupts are still controlled by the interrupt enahle 

-register. · 

The INS8250 interrupt system can be tested by writing into the 
lower four bits of the modem status register. Setting any of these 
bits to a logical 1 generates the appropriate interrupt (if enabk:I). 
The resetting cf these interrupts is the same as in normal 
INS8250 'operation. To return to normal operatinn. the regic;ters 
must be reprogrammed for r •rmal operation and then bit 4 o f the 
modem control register mu!-1 be reset 10 logical 0. 

Bits 5 through 7: These bits are permanently set to logical <>. 



J 

1 
1 
1 

J 

• 

....... 4"',.,,..._·- ·· ~ ·- ··-~ .- _ .. , .. __ .,,o,c - ...:..:.-..t. .. _ - - - 7 • 

This eigbt~t register provides-the current state of the control 
• --- ·- -- line9 from tbe modem-( or peripheral device) to the processor. In.:-. 

addition to this current~tate infonnation, four bits of the modem 
status register provide change information. These bits are set to·a 

-=- - lopglwv~v«a.;:oiitrol input f~om the modem changes~_tate. 
They are reset to logical.D whenever the processor reads- the
modem status register. 

·- ' 
The content of the modem status register are indicated and 
described below: 

HexAodrnaJFE 

Bit 7 I 5 4 3 2 1 0 

-, I I : Doi~ c, ......... {DCTSJ 
, Delta Data Set Ready (OOSR) 

Trailing Edge Ring 
, . ln<lic•tOf' (TERI) 

,'------ Delta Rx Line Signal 
Oe1ec1 (ORLSO) 

'-------►· Clear to Send (CTS) 
L-------► Dara Set Ready (OSR) 

L--------- Ring Indicator (RI) 
L---------- Receive Line S,gnal 

Detect (RLSD) 

Modem Statw Raglstar (MSR) 

. . - . -
Bit 0: This bit is the delta clear to send (DCTS) indicator: Bit 0 
indicates that the CTS input to the chip has change;d sute since 
the last time it wu re~ by .the processor. 

Bit I: This bit is the delta data set ready (DDSR) indicator. Bit 
l indicates that the DRS input to the chip has changed since ~ 
last time it was read by the processor. 

Bit 2: · This bit is the trailing ed~ of ring indicator (TERI) 
detector. Bit 2 indicates that the RI input to the chip has changed 

· from an on (logical ·1) to an off (logical 0) condition. 

. 
:.:__. -. . . 

8. This bit is Ille delta r=!•~ line ,;'i:h4neaJt 
· (DRLSD) indic:mr.-Bit.J indiattea that the lhput to 1he 

chip hu-changed sta .. ,-·· - . . ----~--:~ -::.: :-: _ _ , ~~-

Not«. Whene~ bit..O,: I, Z or-S~set io~~aJ L, a nwdem 
status mterrupt tS generated. ~--~ _ _ · __ - ·_ ; · 

B~ 4: __ This J1il is. tbt;.,cgi;nplem~Q~ qfc~lc~s~n~ _((:_T~~ . 
inpuL If bit 4 (LOOP) of the MCR is set to a. lojcal I , this is ·· 
equivalent to RTS in the MCR. ' 

Bit S: This bit is the complement of the data set ready (DSR) 
input. If bit 4 of the MCR is set to a logical I. this bit is 
equivalent to DTR in the MCR. 

Bit 6: This bit is the complement of the ring ind.icator ( RI) input. 
If bit 4 of the MCR is set to a logical I, this bit is equivalent 10 
OUT I in the MCR. . 

Bit 7: This bit is the complement of the receiyed line signal 
detect (RLSD) input. If bit 4 of the MCR is set to a logical I . this 
bit is equivalent to OUT 2 of the MCR: 

Receiver Buffer Register 
. . -

The receiver buffer register contains the received character as 
defined below: 

Hell Address JFB Cl.AS • 0 Read 0nty 

Bit 7 & !'i, -4 J ? ._· .. ~ - . i_. :. - - -

~ 
.• ~;t.-SirO 

Dara Bil 1 

Oat■ Bit 2 

Data Bit l 
L....-----► o.,. Bi( 4 

.__ ______ ,_ O.ui° Bil 5 
.__ ________ Data a.i's . 

'-----------o.ta~7 

Receiw• Buffer Register (RBRI 

Bit 0 is the least significant bit and is the first bit. serially received. 
• - :.. ·• :l-:....,-~ ;..,. - '-



• I 

T . -ransm1ttcr Holding Register 

Th~ transmitte~ holding register contains the character to be 
sen ally transmitted and is defined 'below: 

Hu Addreaa 3f8 OLA8 • O Wt•t• Only 

811 1154:J2f0 

~
L. 0111 Bit 0 

~011aBit! 

Data Bit 2 

0111 Bil 3 
..__..:,_ ____ ~ Data Bit 4 

.._ ________ Data Bit 5 
.._ ________ _.. ... Data Bit 8 

.._ ___________ Dau, Bit 7 

Transmitter Holding Register (T~R> 

Bit O is_ th~ le~t si~ificant bit and is• the first bit serially 
transmitted. 

-Selecting the Interface Format tld 
Adapter Address 
The voltage or current loop interface and adapter address are 
selected by plugging the programmed shunt modules with the 
locator dots up or down. See the figure below for the 
configurations. 

Module Position 
for Primuy Asynchronous 
Adapter 

Module Pos,t•on 
for Alternate Asynchronous 
Adapter 

D □ 
D □o □- □ 

D 
g 

0

0 □ □00 
0 

Asynchronous 
Communications ~......_ ......... ..J..1,&. ............................. 4-U.Ju.J.U 

Adapter 

Current loop 
Interlace 
Dot Cown 

Voltage Interface 
Dot Up 

' .., 
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16 

15 
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+ sv C 
+ 12V C 
-12V C 

l 

+12 

! "' 470 tw 
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F 
r 
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+5v A 
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11 13 

I 11 
13 1 

L - - - j RB 27K r - - --~-12V 
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I 
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sl 
I 

14 

a1 
: 10 
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R7 
6.BK 

02 
IN9148 

-=-

•sv 

RS 
4.7K 

R4 
470 
1/2W 

L 

M 

M 

p 

p 
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2 
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7 
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2 

24 

15 

17 

3 
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16 
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10 

11 

13 
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"" 

641(RA" 
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•• ., 
•• 

DO 

DI 

&,◄KRAN 

... 
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""' ""3 

••• ..o,. NDU 

. ., 

f\Dl! ftDU 

9 

•D . ., 
6◄UA.rl .., .. . 

DD 
DI 

Al 
Al 

PIILMA 

s,41(1tA,. 
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1&8 
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II 
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SCHEMI LOGIC! 

CONNECT TO 
SOCKET 11A 
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- RESET 2 

-5V 
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> 
~ 

~ 10 

SOLO PER INFORMAZIONE 
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I 
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23 E 

t 24 
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9 684500 33 00 
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10 684501 32 o, 

02 11 684502 31 02 
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13 684503 JO 

14 
03 

04 
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OS 
15 684505 28 

2732A 16 684506 27 
OS 

06 
17 °" - 07 
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• 
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MAil ~ 
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-:-- GNO 
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CONNECT TO 

SOCKET 11A 
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MM 
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OLIVETTI PERSONAL COMPUTER M24 

PIGGY BACK BOARD 

111 



-12v 
-11V 
- sv 

GND 
14MHt 

GND 
ALE 
TC 

DACK2 
IRQJ 
IRQ4 

I AOS 

IR06 l 
IR07 
4MHl 
-DACKO 4 MHz SB 

OR01 
-IOACKO S1 I, 1J 

-OACKI 
DROJ 
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-
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04 OS 
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0 2 
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BCRDY DO 
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A16 
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AB . A9 53, 11 

A7 AB S13, t 1 

M A7 

f 
AS M SJ, 11 
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SCHEMI LOGIC! 
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~ 
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SOLO PER INFORMAZIONE 

NC NC 
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-EGA 
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014 I 
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011 
010 

0 9 
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CONNETTORI DEL SISTEMA 
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SOLO PER INFORMAZIONE 
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OLIVETTI PERSONAL COMPUTER M2-C 

OISPLAY CONTROLLER 

REV. P2 15/17 



r 

SCHEMl LOGlCI 

S4 VICE ---------- -, 
10 

lCLR 1PR 2CLR 2PR 

5 13 PCLKJ ------ -<,-.....-"-I> lCL< 
11 

a, 

02 : RANK ING 

DISPE.NLAT --------''--lL0-1.;a:..;1_..::;o;;.2 ____ a_2_,~::.....- - ----- ------- ~HAN KING 

2CLK 

58 

512 

512 

S12 

511 

12 MHz 

CPUSPOT 

-CPUEND 

A~EM AEO 

SB -684~WAIT 

516 

-sv 

12 

12 D CLR PR Q k"\.-=---....:...-~ 

74S74 
11 JF a 

-r- C2 
-=;:- 0.1 11 F 

4B 

ELABORAZIONE DI BLANKING, ARBITRAGGIO E READY 
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SCHEMl LOGlCI 
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-SH FLO 
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S12 
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SOLO PER INFORMAZIONE 
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SCHE.Ml LOGlCl 
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S1 
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74LS138 
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4E 
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I I 3 C YI 
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GND 

1 2 I -I 

I 
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L_ __ __ ~ __ J 
CCARN 

I 
16 

S12 -SH FLO 2 D a ,_ 5 CCARNOLY 
0 ~ 

S13 - PCLK3 

74574 tr•v PR 

3 JF 
CLR 

LOGICA SOTTOLINEATURA 

SOLO PER INFORMAZIONE 

A.ALATO 8 9 
AALATl 4 s 
AALAT2 13 12 

17 745374 16 
7 D a 6 

18 19 
14 50 15 

AALAT7 3 2 
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• 6V •5V 
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74574 
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4C 

12 0 a ~ 
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ALATB 

ALAT7 
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SETFOREU S8, 15 
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{ 513 PCLK3 
514 -BLANKING 

{ 
GI 
GR 

51 
GG 

GB 

{ 
Al 
AR 

56 AG 

AB 

1 2 l~ 
1 
J 

CLR 14 3 2 A 0A )4$3)4 
I 4 )45 

" • 5 B 163 OB 
1 1 5 C oc 12 1) D o 16 I 
I II 6 D 118• OD 

11 ) 11C 6 I 

~ 
4 GNO ~ n_ ~.n=. n_ LO DE 

GNO '"1 < . > • > 4 X J90Q < > ◄ > < > 
> T . 

> T R9 T s1oi 
> 4X 120 oF 

R) •e l 
~ 

58 LA TCH5YNC 
S8 LATVSYNC 
54 IMOOEO 
54 IMODEI 

1B 19 
14 74$374 15 
1J D 11C o 12 
8 9 ~· 

> .t ~r ~ 

4XJ90 QFn 
> I} • SV 4 X 120pF : > < 

> • >_T: > ? - T. T > T .> 

.> .> R41 
Rl+ 

R42 R14 
R8 ~ ~ RS 

<> <> 2 X 2.2K!J 
S4 MONICO 

54 MONIDI 
7405 

54 DEGAUSS J 4 

S14 BLANKING 
v ,e 

INPUT 
CONNECTOR - 15\1 - - - ------------------- ------- ------------ -----------

DRIVER BLANKING E OUTPUT 

SOLO PER INFORMAZIONE 

EXPH 
EXPR 
EXPG 
EXP8 

HIGHLIGHT 
R(D11 
G(D21 
8 (001 

GND 
GND 
GND 
GND 
GND 
GNO 
GNO 
GNO 

HSYNC 
VSYNC 
MOOEO 
MOOE! 

IDO 
101 

- DEGAUSS 
BLANKING 
PCLK 
,. ,sv 
--..1sv 

S15 

JS-7 
J5~ 
J5-6 
J5-6 

JS-14 
JS-15 
JS-18 
JS-17 
JS-18 
JS-19 
JS-20 
JS-21 

JS-1 
JS-J 
JS- 11 
JS-12 

JS-2 
JS-10 

JS-13 
JS-23 
JS-22 
JS-24 
JS-25 
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SCHEMI LOGIC! 
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20 30 JO •o 20 

9 7•LS175 IQ r•o 
684SWAIT 

BA 

CLR:Q 
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SOLO PER INFORMAZIONE 
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74$00 

OHi 
17 

SI RAWCHAR 

GI 
G2 
so 
CLR 
SL 
SA 

745299 

A 
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SOLO PER INFORMAZIONE 
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MAB 3 ,...!!..._ 74LS374 

SB MA9 .1---
MAIO D 90 Q 

s 
MA11 

18 19 

'"~d 
16 
15 

SB MA12 6 ,co 1Y 7 

Li.. 1C1 2Y g 

SB RA1 4 1C2 
3 

CATCAS6 
SB RAO 1C3 
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