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DI UNA SCHEDA GENERAL 

B. Carbone*, Landucci. 
a marzo 1988 CTP presso lEI. 

one 

realizzazione di strumentazione ad uso spedf.ico 

necessita' di disporre di una scheda .. 

su un microprocessore che possa essere 

diverse applicazioni sperimentali. Poiche' il mercato 

ancora pienamente questa necessita' si e' progettato 

scheda GeneraI Purpose GP _Z80 basata sul micro 

scelta componenti della serie Z80 e' stata :ata 

ed economica reperibilita' sul mercato 

d a potenza del set di istruzioni 

sore a 8 bit e dal software disponibile tale 

e' costituita da una quantita' variabile di 

porte parallele [PIO], una porta seriale [SIa] 

un e' collegato con 1 driver per interfacciamento 

standard EIA RS232-C, due contatori/temporizzatori 

, un convertitore con multiplexer di ingresso a 16 

e dotati di buffer di uscita. 

scheda 

" 

mon 

come supporto una piastra 

e' stata riservata un'area per 

sperimentali. 

l 

" 



fig. l e' riportato lo schema a blocchi: si 

seZIOne riguardante il microprocessore con i circuiti decodifica, 

il blocco di memoria espandibile, le porte parallele per il controllo 

mondo esterno, la porta seriale per il collegamento con 

calcolatori, il blocco di temporizzazione e conteggio e 

relativo convertitore A/D in ingresso ed ai convertitori 

uscita. 

Nella figura sottostante sono indicati i collegamenti dei 

dispositivi della daisy chain. Se non vengono montati l 

dispositivi e' necessario ponticellare i piedini relativi a e 

mancanti. 
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In fig.2 e' riportata la circuiteria relativa alla CPU ( 

montato sullo zoccolo U5 ) ed ai circuiti di decodifica, (LS 138, 

LS139, LS02 montati rispettivamente sullo zoccolo U7, U9, UIO ); 

tramite questi ultimi a seconda dell'indirizzo fornito dalla CPU 

nelle operazioni di 110 si puo' rendere attivo il bit CE (attivo 

basso) di ogni periferica secondo quanto mostrato nella tabella 1. 

1----------------------------------------------------------------

A6 A5 A4 A3 A2 Al AO zoc.n. 

1---------------------------------------------------------------

O O O l 1 X X X AID 12 

O O I X X X B/A CID PIOA 13 

O l O X X X B/A CID PIOB 14 

O I I X X X Al A2 19 

I O O X X X Al A2 20 

l O l X X X CSI CS2 CTCA 16 

I l O X X X CSl CS2 CTCB 17 

1 1 l X X X CID B/A SIO 15 

1-----------------------------------------------------------------

Tab. 1. 

E' previsto un buffer del tipo 74LS244, montato sullo zoccolo un, 
per la rigenerazione delle piu' significative linee di controllo. 

circuito di Reset viene attivato al momento 

scheda; e' previsto inoltre un pulsante 

4 

accenzlOne della 

eset SI. 
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Con riferimento alla fig.3 si puo' osservare che e' possibile 

utilizzare fino a 32 Kbyte di memoria RAM-ROM 

attraverso il commutatore SI e il decodificatore 2/4 montato 

zoccolo U9B. Sugli zoccoli UI, U2, U3, U4 possono essere sia 

memorie di tipo ROM che RAM, da 28 o da 24 queste 

ultime vengano opportunamente inserite come e' indicato 

Da questa si evince che il piedino (21)-23 puo' assumere diverse 

funzioni: 

AlI se vengono inserite memorie da 8 Kbyte 

- la funzione /WR se vengono usate RAM statiche 

- Vpp se vengono usate EPRON da 2 kbyte 

La fig.5 mostra la posizione dei ponticelli da effettuare, 

del tipo di memoria utilizzata, per soddisfare le funzioni sopra 

descritte e con la considerazione che anche l'ultima viene 

soddisfatta perche' durante il ciclo di lettura il segnale 

rimane a livello alto. Nella figura e' riportato anche 

per il posizionamento dell'interruttore R che viene 

solo quando si inserisce una RAM dinamica necessita 

refrech; e' inoltre riportata la posizione fisica 

scheda di S ed R. La connessione della scheda con 

apparecchiature o altre schede e' assicurata tramite il connettore 

sul quale sono riportati oltre che bus dati, controllo ed 

indirizzi, anche i segnali piu' significativi presenti scheda. 
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Con riferimento alla fig.6 si puo' osservare che sugli zoccoli 

U13, U14 vengono montate le due porte parallele programmabili 

PIO (tipo MK 3881) che sono collegate con l'esterno tramite i due 

connettori a 26 contatti J2 e J3. I collegamenti su questi 

connettori sono tali che su ognuno essi e' possibile anche 

inserire due connettori a IO contatti necessari per collegare 

indipendentemente ogni canale del PIO. 

n bit O del canale A del PIO montato sullo zoccolo U13 non e' 

portato sul connettore ma e' collegato al convertitore per 

leggere il segnale di EOe. Per completezza riportiamo per esteso gli 

indirizzi dei due PIO: 

PIO A 

U13 

PIOB 

U14 

Porta A 

20H dati 

21H controllo 

Porta A 

40H dati 

41H controllo 

lO 

Porta B 

22H dati 

23H controllo 

Porta B 

42H dati 

43H controllo 



Dro .. 7 

22222221111111111987654321 
65432109876543210 
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A21 

vcc 

Ul 

RES.~·. 

A23 

22222221111111111987654321 
65432109676543210 

.J2 
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mentre su 

e' 

il 

tra il 

e' porta seriale non adattata e tensioni 

della basetta riservata ad ulteriori 

scheda la superficie superiore e' 

tensione mentre quella inferiore e' collegata a massa; 

posizione dei vari commutatori S, SI, S2. S3 

posizionamento e' stato precedentemente descritto. 

la scheda occorre togliere il passante 

zoccolo U5 e montare una resistenza da 

a 
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FEATURES 

o 16,384 Bi! Ultraviolet Erasable, Program-
mable ROM, as 2048 words by 8 bits 

o + 5 volI power during READ operation 

o Fasi Access lime in READ mode 

o Low Power Dissipation: 525mW mal< active 

o Power Down Mode: 132mW max standby 

O lhree State OlllflUI OR·lie capabilily 

DESCRIPTION 

Tile MK2716 is a 2048 l< 8 bit electrically program
mable/ultraviolet erasable Read Only Memory. The 
circuii is fabricated with Moslek's advanced N-channel 
silicon gale lechnology for the performance and 

The MK2716 oHers significant advances over 

o Five modes of operation for grealer system flexibility 
(see Table) 

o Singie programming singie location 
programming with one 50msec pulse 

O PinCompatiblewith Moslek's BYTEWYDEYM Memory 
Farnlly 

O TIL compalible in ali operating modes 

O Standard 24 pin DIP with transparenl lid 

MODE SElECTION 

PII\! 

READ ----_._-_. 
STANDBY 

PROGRAM 

PROGRAM 
VERIFY 

PROGRAM 
1NHIBIT 

Pulsed 
V It. iO V 1H 

V 1L 

V 1L 

Don \ 
Care 

V 1H 

V 1L 

V 1H 

V CC(24j 5V ali modes 

OUTPU1S 

15 V;)II(j Otll 

15 Open 

----<---_._., 
125 topol 

125 Vahd ()Ul 

.--~._ .. _---- .~--,-
125 Open 

_._-------~------, -----_ .. _ .. ----_._ .. _-... . .... ----_ .. _._ .. ------------------ .. - .. _--_._-_.--------
I3LOCK DI DO" . DO, PIN CONFIGURATION 

A7 2~ VCC 
A6 2 23 A8 

A5 3 22 A9 
of A4 4 21 Vpp 

A3 5 20 OE 

A2 6 19 AlO 

Al 18 CE/PGM 

AO 8 17 007 
000 9 16 0°6 

001 10 15 0°5 

0°2 11 14 0°4 
Vss 12 13 0°3 

AO 
TIiRU 

16.384 BIT 

CEU MATR1X 



FEATURES 

o Scaled Poly 5 1M technology 

D Industry standard 18-pin clip configuration 
._._< -_._------------

High performance O 
P er Supply Current ow 

- . --_. ,----------._- . _- . __ . 
Pari Accuss Cyele M x. Max. , 

Number Time TiI1H) A( tivè Stand?y 
._-- ----- _.-

'MK2147-55 55n5 55n5 1 )rnA 8C 30mA 
, 

----
MK2147-70 70ns 70ns 1 50 mA 20rnA 

MK2147-85 85ns 85n5 1 5C )mA 20rnA 

DESCRIPTION 

p Address Activated"JI static memory --- no clock or 
simile fnquirnd 

o Access lime equal cycle tlme 

I 
O Chip select power down Inature 

I 
CJ S I :iV (I O');,) power supply 

DOn-chip substrate bias generalor 

O Ali inputs are low capacitance and 

O Three-stale TTL cornpatible outpul 

'AI 

and easy tlscr implcmcnlation. The device has a 
2.0V, VIL O.8V, VOli 2.4V, and VOL = OAV 

The MK2147 llses MOSTEK's Scaled Poly 15 1M pro,cess ... \' maklng ii tolally compntible with ali rrL lamily dcvices. 
and advanced circuii design techniques lo package The MK2147 has a chip seieci powcr down leature 
4096 words by l-bit of static RAM on a single chip which auiornatically reduces the power dissipation 
requiring él single 15 voli supply. Tlle MK2147 Is wl1en ihe chip s,dec!. es, is brought in<Jctive 
functionally cquivc:lieni and pin cOll1patible with the 
established industry standard 18pin high performance 
4K x 1 static RAM. . 

MOSTEK 's Address Activated 'M circuiI design 
lechnique is ulilized IO achieve hiç)1l performance, low 

PIN CONNECTION 

AI) l[ ]\H 

Al L ]" A6 

A2 J[ A7 

AJ 4[ AB 

A4 "~C A9 

AS -J 13 AlO 

DOUl ]12 All 

Wc Jll n'N 

Vss _JlO es 

----

The MK2 47 is far memory applications Ihal 
higll bit fast access, ,md SfiOri 

limes. The MK2l4 7 olfers the user a high density COS! 

effective alternative IO bipolar and previolls generalion 
lasi memOly. 

PiN NAMES 

AO- Al 
es 
DIN 
DOUT 
VSS 
VCC 
WE 

ADDRESS INPUI S 
CIIIP SELECT 
DATA INPUT 
DATA OUTPUT 
GIlOUND 
POWER ( f 5V) 
Wnll E ENABLE 

HlUTH TABlE 



Z80 

3_D ZSD-CPU paN DESCRIPTiOI\l 

The ZSO-CPU ili packageq in an inqusu-y ~tal1déllrd 40 pin Dual In-Une Package_ The I/O 
pins are shoWfl in Figure 3_0-1 aod the fUl1ction of éacj.t is described below_ 

CONFIGURATION 

27 30 
AO .... - --MI 31 
AI -MREO 19 32 - AZ 

iOlf6 20 
SySTEM --- -,.. A3 

21 34 
CONìROL 1m .... --!II»- A4 

WR 35 
AS --!II»-

36 A6 -ÀFSfi 28 37 A) - ADOHESS 
38 Aa BUS - .... 

18 39 Ag HALT ---40 
A,O .... 

WAIT 
24 1 

A" --II>-
2 AI2 CPU Z80 CPU ------CONTHOL 16 3 

AI) INT MK 3880 ---N'Mi 
j) 4 AI4 MK 3880-4 " 

----,... 
5 

AI5 -ArSe!' 
26 

CPU {8CiSRQ 
BUS 
CON 11101 O\JSAK - [lo 

6 
Il, 

'l' ---
11 

.5V DATA 29 
GND BUS 

flGU E 3_0-
-------------_._--_._-----------....,..--------

Tri-state 
that the 
memory 

constitute il W-bit address 
"""'"''''cc for memory 10 64 K 

device data I/O 
address bits allow user to 

or 256 output ports. is the 
refresh the ower 7 bits 

coostitute an 8-bit 
bus for data 

memory request indicates 
valid address for a memory read or 



lORO 
(Input/Output Request) 

RD 
(Memory Readl 

& 

WR 
(Memory Write) 

RFSH 
(Refresh) 

HALT 
(Halt state) 

WAIT* 
(Wait) 

I l'H 
(I nterrupt Request) 

Tri-state output, active low. The lORO signa! indicates that the 
lower half of the address bus holds a valid 110 address for allO 
re ad or write operation. An lORO signal is also generated with 
an M1 signa! when an interrupt is being acknowledged to indicate 
that an interrupt response vector can be placed on the data bus. 
Interrupt Acknowledge operations occL!r during M 1 time while 
110 operations never occur during M 1 time. 

Tri-state output, active low. AB indicates that the CPU wants to 
read data from memory or an ilO device. The addressed 110 device 
or memory should use this signal to gate data onto the CPU data 
bus. 

Tri-state output, active low. WR indicates that the CPU data bus 
holds valid data to be stored in the addressed memory or 110 
device. 

Output, active low. RFSH indicates that the lower 7 bits of the 
address bus contain a refresh address for dynamic memories and 
current M R EO signal should be used to do a refresh read to ali 
dynamic memories. A7 is a logic zero and the upper 8 bits of the 
Address Bus contains the I Register. 

Output, active low. HAl T indicates that the CPU has exccllted !li 
HAl T softw!lir~ Instructlon end 15 !liwaitlng either a non maskable 
or a maskable interrupt (with the mask enabled) before operation 
can resume. While halted, the CPU executes NOP's to maintain 
memòry refresh activity. 

Input, active low. WAIT indicates to the ZSO-CPU that the add
ressed memory or I/O deviees are no! ready for a data transfer. 
The CPU continue!; to enter wait states for as long as this signal is 
active. This signal allows memory or I/O doviecs of any specd lo 
be synehronlzed to the CPU. 

Input, active low. The Interrupt Request signal is generated by 
I/O devices. A request will be honored at the end of the current 
instruction if the internai software controlled interrupt enable 
flip-fl6p (I FF) is enabled and if the BUSRO signal is not active. 
When the' CPU' accepts the interrupt, an acknowledge signal 
(lORO during M 1 ti me) is sen! oùt at the beginning of the next 
instruetlon cycle. The CPU ean respond to an interrupt in three 
different modes that are described in detail in section 8 . 

. 1,1 ,d 

;.' 

Input, negative edge triggered. The non maskable interrupt request 
IIne hes li hlgher prlorlty than mi end 15 always recognized at the 
end of the currènt instruetion, independent of the status of the 
·interrupt enable flip-flop. NMI automatically forces the Z80-CPU 
to restart to location 0066H' The program eounter is automati· 
cally saved in the external stack so that the user can return to the 
program tl1at was interrupted. Note that continuous WAIT cycles 
can prevent the current instruction trom ending, and tl1at a 
BUSRQ will override a 1\fM1. 

I,: J 



AESET Input, active low. RESET fOn:éi the program counter to zero and 
initializes the CpU. The CPU inidalization includes: 

1) Disable the interruPl em~bllil tllp-flop 
2) Set Aegister I = OOH 
3) Set Aegister R = OOH 
4) Set Interrupt Moqe O 

During rese! tims, the addrass bus and data bus go to a high 
impedance state and ali control output signals go to the inactive 
state. No refresh occurs. 

input, active low. The bus request signal is used to request the 
(Bus Aequest) CPU address bus, data bus and tri-state output control sighals to 

go to a hi!:jh impedance state ~ that other devices can control 
these buses. Whel1 aUSRQ 15 activated, the CPU will set these 
buses to a impedaoce ~tate as SOOo as the current CPU 
machine cyc!e is terminated. . 

BUSAK* Output, active low. Elus ,!cknowleclge is used to indicate to the 
Acknowledge) requesting device that the CPU address bus, data bus and tri

state control bus signal~ /"lave peen set to their high impedance 
state and the extemal device can now controi these signals. 

(Il Single phase system clock. 

·While the Z80-CPU is in either a state or a Bus Acknowledge condition, Dynamic Memory Aefresh 
will not OCCUf. 
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TYPES S 
Al BUS lRANS( IVUS 

IO Bi·directional Bus Transcllli\llllf in Ili 

High-Density 20-Pin Packag6 

" 3 State Oulputs Drive Bus lifles Directly 

.. P-N-P Inpuu Reduce D-C loooing on 
Bus lines 

" Uystaresis at Bus '''puts !mprove Nois"" 
Margins 

" Typical Propagatio" Delay Times, 
Port-to·Pert . .. 8 !'li 

.. TypiCllii Enable/Disllbl"" TimM .. 11 n$ 

101. 10H 

l'VilE (SINK (SOURCE 

CURRENTI CURRENn 

$N54 1.5245 12mA -12 mA 

SN74l.S2.j5 24 mA \ -15mA 
I, 

description 

BULLE llN NO. Oi.,-S 1612471, oeroalA 1916 

511154l52<15 _. _ J PACKAGE 

$N74l$245 . _ . J OR N PACKAGE 
(TOP VIEWI 

pO'llitive logic: "C"'0 function \,Ible 

Thcse oc\al bus traosceivcrs are designed for asynchronOlls. two W'Jy cornl1lunication betwcen dau) bus.(!s "Y Ile conHol 

funetioo impli~mentation minirni:res external timing requilements 

lh~ dovicu ollow$ data tfaf\smiss!on fton'\ tlte A bUlli tO thc B ÌJu .. 01 froln thu O bus to thc A bus dcpclldil\9 upon tht! 

logic level at the dircetioo coolrol (01 Rl inpui. The onable input li;1 Can be used to disable Ihe device so thal the buses 

are effectively isolaled. 

The SN5~LS2~5 is characlerized lor operatian aver thc full rnililalY lerllperature range of .. 55"C IO 125"C. The 

SN74l.S245 is characteriled far operatian from O"C to 70"C 

$chemtJtic$ O! inputs tJnd outputs 

TYPICAl OF All OUTPUTS 

Vce 

OUTr'UT 

Ilbsoluto 1111lximum rlltings over 

NAIII f 

!'; 

fUNCTIOIli TAfll.E 

olflrc l 

d'lla 10 A bus 

H daL) tu !3 bus 

)! X lsola{lon 

otherwise notel! l 

SUl'ply volla,!". VCC (see NOie l) 
Inj)lIt vo!ta~J'!: 

Op~~lalinq ft!'l~ Gir ternreratun1 far)i1(~: SN54 S21\5 

SN74 LS24 5 

7 V 
7 V 

,,5"C lo 125"C 
o"c to 70

ù
C 

(;:/lC lo 150"C 

()! SI(;N C>OAt 

'1f\n PilV'- 1,,(Jv,,!(I~ lC"l,.llvf!/ inlorrn/illion 

JHO,j,,, I Hl t !I <;:I <l""tlh'I"!ll!llll$/ u.gll' lOM"'~ 

!H~HIII"""I~ """,,~,,~ II, .. 1Ivlq iu thlllllUt1 ur dl~ 

{'I!Hl"". th,t Ili n,l'I< l .... ,Ilio>,)! lIolké 

)(AS INSTRUM EN 131~9 



i""IJ), 
i~.;l« J l <, 

lliock diilg,ams and logic 

(te! 

<";1(( \ 

IN!'II!'> 

r 1\41 
l·' 

i 1.'0 1
\ Il 

(, 

L, 
'l.S13El. 'SL3e 

p 

OAVA 

OU1PV1~ 

DAlA 
{)UiPU1S 

X 

l 

Il 

H 

Il 

Il 

Il 

Il 

Il 

li 

'(,2 

8, SN 
S 8, S 

OECOOERS/OE 

·I.S138, 'S138 

FUNCTION TA!lI.E 

INPUTS 
... - - -~- _ .. - .~- OUTPUT5 

C A VO Vl 
Il X X X Il Il Il H Il 

X X X X Il H Il li Il 

l I. l l l H li Il li 

l l L " " l " H Il 

l l li Il Il l Il Il 

l Il H Il L " 
li li li Il l 

Il Il " Il li 

I. Il Il Il H Il 

l li Il H H H 

(~ lA (; )11 

l"llll h'",-).! l""" Il'vI'1 X '(ft·I'·v,!/l1 

'l5139. 'S139 

Il 

Il 

Il 

" 
Il 

" 
H 

1 

Hl 

H 

IEACH DECODER/DEMUl TIPLEXEf<) 
f'UNCTION fAUI E 

Il 

H 

Il 

li 

H 

Il 

" 
Il 

L; 
H 

TYI'IC!\l OF OUTrUlS 
OF '15138, '1.5139 

TYPIC!\l OF OUTPUTS 
OF '$ 138, '$ 139 

Vcc 

Il 

H 

Il 

" 
Il 

" 
li 

li 

Il 

l 

'- --11'-"'- O U T P U T fPUl 

XAS NSTRUMEN S 

I 

35 



p S SN54 41.SN5 244,SN54S 40,SN54S l, 
5N 1.5240,51'11 1,5111'.SN I S?II11.SNJI1S 1I0,SN S 111 

Uel/H UUHEnS ANU UNE UUlVtUS 1111 j SlAH UUIPUIS 

Typicml Yypictl! Typw:wl P~OP8I-Qllltion 

10l 10H tiéle'( TimM 
(Sink ($ourcc 

Curn~nt) CUHcM) 

SN~y1l s' 12 mA ~·12 mA 
srn4LS' 24 mA '5 mA 
SN54S' 48 mA 12 mA 

SN7~S' 64 mA 15 mA 

3 State OUlputs Drive Bus Une, 
or Buller Memory Address Registe,s 

P·N,P Inpuls Reduce D-C Loading 

Hysteresis al nputs ImprovElS 
Noise M31rgins 

description 

he:;,e oc\31 buffcrs and line drivers 

~nverti0'10 

10.5 n' 
10,5 no 
4 5 n'l 

45 ns 

designed 
spt!cificillly to impl()ve botti the pedorrnance and 
dellsity or Ihlce siate n,elllCHV acidresl drivers, clock 

dlivHlS, and 1)\1~ Oìiontod locaivors lmd tranSfHiUofS. 
T he designer has a cho;ce 01 selected comb;nations 01 

invelling "nd non;nver lin9 OlJtP'lJts, symmetrical c:; 
lacl;ve low output control} inpuIs, and compie, 

mentary Gand G inputs. These devicès feature high 

fan out, improved fan in, and 400 mV noise cnafgin. 

SN7~LS' "nd SN74S' can be """d lO drive 
terrninJ1ed lincs down to 133 ohms. 

schem3tic$ 01 inputs ;md outputs 
'lS240, '1.5241, 'l5244 

EQUIVAl.~Nr OF 

EACHINPUr 

Noninvening 

12 ns 

12 ns 

6 n$ 

OIlS 

AS NS u 

lypic.e4 lvplcml rOW0( 

Eouhlo/ Di'l.'upo1ion 

Di \Ul:b1 e (lEnmblC<1) 

limM ! nvorting Nonirwi'lrting 

18 m 130 mW 1351'nW 

18 ns l:}O mW 135 rnW 

9 l'lS 450 rtlW 538 rnW 

9 f\~ 450 fllW 538 mW 

SN5AlS2·tO. SI"J!><1S2<10 .. j 

SN]41 S240, srH4S240, J OR N 

IHW VIEWI 

SNS<t S241, SN54S2.1 ... J 

,J OR N 

N 



componenlls Il 
eMlog·lo·dlgltel 
mlOfOpIOM6!1Of 

contro! the a·bl! AIO converter US!!!! !§Uc; 

cesslve spproxlmsllon es Ihe converslon lachnlQue. the 
converier fealuresA high ImpedanCé chppper 'slablllzed 
comparalor, e 250R divIder wllh énalog ewllch Iree 
Imd a successive approxlmallon regletaf. Tile 16·,chanlltil 
mulliplexer C!ln dhectly access any one of 16·slngle· 
endlld analog !'llgrlals, and iha logfc for addl· 
ilonal channel e)(panslon. condnlonlng 01 IIny 
analog Inpul slgnlll Is eased dlrecl IIccass lo fhe 
mulliplex'Jr oulpul, and lo Ihe of 1M B·bl! AIO 
convedlll. 

fhe do:lvlce ellmlnal'!!'l the neee! lor externèl zero and 'ull· 
scale a<ilu!llmenls. Easy Inlerfaclng io mlcroprocessors 
Is l'llovlded by Ihe lalchec! end decoded mulllple)(èr IId· 
dIes!! Inpuls and latchéd TTl TAI·STATEl'> ou11>1.I15. 

Tlle design 01 !he AOC0816, AOCOBI7 hae besn opllmizad 
by IncorpO!llllnQ Ihe mosl dosl!able àspecle 01 severai 
AIO conv!lrslon hlchnlfluos. The ADC08 AOC0811 01. 
'm~ high stHJod, high IICCUrI'ICy, lempofllhJle 
dcpendence, excollenl accuracy and repaalebll· 
lIy, !md consumoa power. These 'aatures make 
Ihls devlce Ideally sulted lo appllcallonslrom process Slnd 
m::lchlno control Id consumar and aulomollvd applica· 
tlon9. FOl slmlla! perlormance In an 6·chennel, 28·pln, 

a·blt AIO convertar, saa Ihe AOCÒ80B, AOCOB09 dal! 
eheél. 

f:"éàhJUHt 
I11III Rèsolullon - a·bUs 
• Tòtel unedluelad error - ± 112 lSB anel :t 1 lSB 

• No mlsslng coda e 

IIÌI Cbnvarslon tlme - 100/,s 

lì Singia supply - 5 Voc 
l1li Operates ratlotnelrlcally or wllh 5 V DC or analog sp~r 

a~Jus!ad vòliago rolorance 
l1li ié·channel multlplexer wlth falched cOrllrolloglc 

li Ea!!y Inferi ace lo ail mlcroprocessors, or oporale~ 
"sland elone" 

llIi Oulpuls meel T'l voltaga levo! speclllcatlons 
l1li OV lo 5V analog Inpul voltnge range wlth slngle 5v 

supply 

III No tero or 'uil·scale adlu!!! reflulred 
Standard hormollc or moldad "O·pln OiP p!lcknge 

llIi 1'llmpornluro rM'QO - 40·C 101 !l5"C 01 - 55"C r( 
-I- 125"C 

III low powel consumpilon --: 15 mW 
iIII lelched TAI·STATE" oulpul 

" Direci accèMtò "èomparator In" !lnd "mulliplexer ou! 
lor slgnal condillonlng 

r;-;;!---
I 

--l 

1-+'--------0 ~,:~t:"~~i~!n!lO' 

AO(H1fS$ t 

!Xr~NSION CONVROl 
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I COMPMUOR 

I 
I 
I 
I 
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RH l-! 

In!. 
ST AIE' ' 
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CPU 
DATA 
BUS 

PIO 
CONHIOl 

DO 

DI 

D2 

D4 

05 

POR, SIA SU 

CONTROLIOATA 

SEl 

CHIP ENABlE 

Mi' 

10110 

RD 

ltìV 

ONO 

III 

2@ 

l 

40 

-<1~ 
3a 

3 

2 

6 

--~ 
__ 4 __ 11>-

37 

36 

35 

~~. '" 
11 '" 

-~ 

15 
AO 

14 
AI 

13 
A2 

12 A3 
lO 

A4 
9 AS PO"T A 

110 
8 

A6 
7 

A7 

, 16 AROY 
2roPIO 16 AS'i"ii 
MK3!lSl 

Z7 
BO 

28 
81 

29 
82 

30 
aJ 

31 
b4 

~I>-
33 

115 

116 
34 

67 

.... ~ 
24 21 

22 11 
INHRf1UPr { INT ENABlE IN 
CONTROl 

INT ENABlE OUT 

B RDV 

ìiSTe 

PI DESCR 

ìhe Z80PIO configuration is snown in figure 3,0 This section describes 

ZSO,CPU Data Bus (bidifQCtional, tristatel 
This bus is used to tran$~er ali data and commands between the l80, 
CPU and ìhe Z80-PI0. is the least significant bit of ìhe bus. 

or Data Select 
This defines the 
CPU and the PIO. A 
PIO causes the Z80 

selected by the 
the Z80 data bus is 
Ihe O, Oftel1 Address 

actlve 
\/viii be accessed a data transfer bet .. 
Z80-PI0. A low on this selecU 

Port B. O hon I\ddrou8 IJit Irom Ilio 
.",I,ol'tl .... " functlon. 

active 
of data to be performed bwtween thé 

level on th!s pin during a CPU write to thé 
t>us to be a5 a command for the 

Select line. A low level on Ihis pin means thllt 
used to transfer data between the CPU and 

from the CPU will be used far this fune-



lIccept commllnd or 
to transmit data tne 

decode of four 
and B, data 

The Z80-PIO uses the standard Z80 system dock to certain 
dock. 

Machine from CPU ( 
Thill from CPU 1$ used lIyno to control !leverai 
internai PIO When M 1 is active and the R D 
the Z80-CPU ls 
when Ml 

Z80-PIO. 

1. M1 the 

2. When Ml occurs without an active RD or IORQ tne 
P IO enters a rese! 

CID 
between 

are 
a read oper-

are active but is not 
imo trom tne CPU with 

the CID Select 
the CPU is acknow-

follow-

strobes data ftom 

A with low-

is Il when th61 Port A 
accepì data trom the 



A 

daisy chain when more 
A level on this 

!ll/llnticod 

to form a dai5Y chain 
and the CPU i5 not 

blocks lower 
device i5 

from the 

bus is used transfer data and/or status or controi infor-
mation between Port A of the ZSO-PIO and a device. 
i5 the least of the A data bus. 

II 

is issued 
lnto the Port A 

PIO when this is active. 

is active when the Porì A 
, data from 

i5 octive when 
for trans f er to the 

on the Port 

selected 

to load data 
Data i5 load-

selected 

is disabled forced to BI low state. 
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" 

CPU I DAlA 
BUG . 

~ 
\, 

cl 



Tx 

t, active 

lEI and EO form a 

active 

each charmel. may be to serve 
with Ci OMA Controller or they may serve as 

ZSD-CPU to the SI O data rate. 

active When 
t5 enable the transmitters 

oro not as transmittnr 
as t 

buffered io 

low. These are 
are usable as receiver 

per charmel. 

channel. 

is reset in 
after the transmitter is empty. 

ou tpu t wh ieh follows 

ou tpu t, active foliows 
one per channel. 



External Character (2 
low.) If the External $ynchronization mode is 
characters will begin on next of 
character sync modes are the are outputs that are 
active during part of the dock cyeles that a sync character is recog
nized. The sync condition is not so this wlll be active 
every time a sync pattern is 
boundaries. In asynchronous 
the HUNT/SYNC bits in Status 
input function desired. However, 
are enabled in the 
floating as this could cause 

NOTE: Wllen used as an 
become active for three system cycles after the 
edge of R x C. is requirement hormal can be met 
SYNC 10 change only on the 

2.2 ON BONOING OPTION: 

Due to package constraints, there are only five 
T x R x T x CB, R x DB, SYNCB, T x CB and 
of ali three SIO options. These options are 
MK3884, MK3885 and MK3887. Since the pam 
parts are offered in thc same packaging, frequency 

SIO PIN 

25 
26 
27 
28 
29 

MK3884 

T x DB 

MK3885 

T x DB 

MK3887 



2S0-CTC PIN CONFIGURATION 
Figure 3.0-1 

CPU 
DATA BUS 

eTC 
CONTROL 

ENABlE 
N 11 

INT ~NABlE 
OUT 

MK3882 
lSO-CTC 

MK3882-4 
laOA-cTc 

23 
CLT/TRGO 

7 
lCITO O 

22 
ClK/TRG l 

8 
lCITO, 

CHANNEl 
SIGNAlS 

21 
ClK/TRG2 

9 
lC/T0 2 

20 
ClK/TRG3 



3.0 CTC DESCRIPTION 

A diagram of the la().CTC pin configuration is shown in 
of each pino 

3.0-1. This section describes the function 

;1. 

07 - DO 
laD-CPU Data Bus (bt-direetional, tri-state) '.,,(1. J •• , ' 

Il .J ',; t. 

This bus is used 10 t.ransfer ali data and c,ommand words between the l8D-CPU and the l8D-CTC. There 
are 8 bits on this bus, of whieh DD is the least significant. l, I 

CSl - CSO 
Channel Seleet (input, aetive high) 

\ 

These plns form a 2-bit bloary addnlss code for !1II118ctln9 00«11 tn., four independent CTC channels for an 
110 Write or Read (See truth table below.) ) i • . : 

':.' Il . .,t.. 

",I .: .: ; ,', J::II. 

eS1 eSQ 
ChO O O 
Ch1 O 1 
Ch2 1 \ ' O' 
Ch3 1 1 

" 

i. ~ .• ~ ! 

CE 
Chip Enable (input, active low) 

A low level on this pin enables the CTC 10 accept control worq~, Vectors, or time data 
words trom the laD Data Bus during an 110 Write cyde, or lo transmit the contents of the Down Counter 
to the CPU during an 110 Read cyde. In most applicatiQn~ sig!ì'll is decoded trom the 8 least 
cant bits of the address bus for any of the four 110 port addresse~ t.h(jt ar~ to the 
Timer Channels. 

Clock 
System Clock (input) 

This single-phase doek is used by the CTC tq sYfìshrpriiZe cert~in $i\l'ì?'~ 

:1\ l.!'· J: 
1 '.' "" , 

Mllchinlll Cycla Dna Sigru:ll trom CPU (input, actlvlII low) 

When l\if1 is activa and the AD signa I is activa, the CPU 13 fetching al) instruction tram memory. When 
is active and the lORO signa I is aetive, the CPU is ,,<;~nowledging an interrupt, alerting the CTC lo an 
Interrupt Vector on the l80 Data Bus if it has daisy chaln priority and one of its channels has requested 
an in~errupt. ,,', , ' :.' 

J'j I ~ 
lORO .. ,; l', ) 

Input/Output Request trom CPU (input, aetive low) 

I:' 
,\ 

The signa I is used in conjunction with the CI: and RD to transfer data and Channel Contrai 
Words between the l8D-CPU and the CTC. During a CTC Cycle, IDRO and must be true and 

false. The CTC does not receive a specific write signal, instead tram the 
inverse of a valid signal. In a CTC f1ead Cycle, TOl1tl, cr 
of the Down Counter on the l8D Data Bus. Hl1JffQ.~nd 

request, and the hiohest-priority intl1rruptir~ 

1 



I I, 

3.0 CTC PIN DESCRIPTION (CONT'DI 

1 

Read Cycle Status trom the CPU (input, active I~,VII) 

The RD signal is used in conjunction with thelORO a~d CE signals to transfer data and Channel Conlri 
Words between the Z80·CPU and the CTC. During a CTC Write Cycle, lORO and CE must be true aro 

false. The CTC does not receive a specific write siò~inste~enerating its own internally trom ti 
inverse of a valid RD signa!. In a CTC Read Cycle, IOR ,CE and RD must be active to piace the conterr 
of the Down Counter on the Z80 Data Bus. ' 

lEI 

Interrupt Enable In Onput, active high) 

This is used to help form a system·wide interrupt daisy chain which establishe~ priorities when ma: 
than one device in the system has interrupting capability. A high level 01'1 this pin indicates tlti 
no other devices of higher priority in the daisy chain are balng sarviced by tha Z80·CPU. 

IEO 

Interrupt Enable Out (output, active high) 

The I EO signal, in conjunction with I E I, is used to form a system-wide interrupt priority daisy chain. lE( 
is only if I E I is high and the CPU Is not servicing an interrupt trom any CTC channel. Thus this sii 
nal blocks lower priority devices trom interrupting while a higher priority interrupting device is beiO! 
serviced by the CPU. 

Interrupt opeh drain, active lowl ': 
~ ; I ' .' .:\ ; 

This goe5 true when any eTC chann~1 whiCh has been programmed to anable interrupts has a zero 
count condition in its Down Counter. \1 . 

RESET 

Reset active low) 

This signa I stops ali channels tram counting and re~ets éhannel interrupt enable bits in ali control registen 
thereby disabling CTC·generated interrupts. The ZCfTO and TNT outputs go to their inactive states, lE( 

reflects lEI, and the CTC's data bus output drivers, go to the high impedance state. 
'i' 

c -CL 

External ClockfTimer Trigger (inpuì, user·selectable active high or low) 

There are four CLKfTRG pins, corrasponding to the four independent CTC channels. In the Count! 
Mode, every active edge on this pin decrements the Down Counter. In the Timer Mode, an active edge O! 

this initiates the timing function. The user may select the active edge to be either rising or falling. 
, f •. \: 

Zero active l! : 

are three ZCfTO pins, correspQnding to eTC channels 2 through o. (Du~ to package pin limiti 
tions channel 3 has no ZCfTO pin.) . In either ColJnter Mode or Timer Mode, when the Down Counte 
decrements to zero an active high pulse appears <lt this pino 



TYPES j,.&4390, SN54lS39 
S"'14390, S 39 

DUAl 4-SIT DE E 

.. 
Dual Versions o, !he Popular '90A, 'lS~ 
IInd '93A, 'LS93 

'390, 'lS390 .. .individuai Clocks for A and B 
Flip·Flops Provide Dual +2 and +5 Counters 

'393, 'LS393 .. ,Dual 4·Bit Binary Counter 
with Individuai Ciocks 

$ Ali Have Direct Clear for Each 
4·Bit Counter 

e DURI 11 Ili! Vllnlol\C Clln Slgl1l1lol1l1tly ImprovfI 
System Densltles by Radudng Counter Peckage 
Count by 50% 

$ Typical Maximum Coun! Frequ.ency .. , 35 MHz 

$ Buflered Outputs Reduce Possibility of Collector 
Commutation 

description 

Each of these monolìthiC circuits conuins eight 

master"lave flip·flop, .od additional g.tinll to imple· 
rnent two individuai four·bit counter$ in ti single 
package. Th. '390 .nd 'lS390 Incorporat. duol 
divide·bv·two "od divide·bv·five counte", which Can 
be used to implement cvele len9th. eQual to anv 
whole .nd/or cumulative multiple. of 2 ."d/o, 5 up 
to divide·bv,100, Whon conneetod ••• bl'QulnorV 
counter. the separate dlvlde·by·two clrcult can be 
u,ed to provide svmme\rV (a <Qua,. w.ve) at the flnal 

output stage, The '393 and 'lS393 .ach compri,.., 

two independent fO'H·bit binary counters each h.ving 

• cI •• r .nd a clock input, N·bit binarv eounte,s can 
be irnplerncnted with .3eh package providing the 
capabi1itv of divide bv 2S6, The '390, 'lS390, '393, 

and 'lS393 have pa'allel OUlpul. Irom each counier 
Slage so that anv submulliple 01 Iho inpui counl 
freqllency is available 'or system·timing signals. 

Se,ies 54 and Series 54lS circuils are chafacle,lud 
for opcration ovCt thc full military temperature rsnge 

01 -·55"C lO 12S"C; Serie. 74 and Seri es 74lS 
circuits are cnaracterized for operation from O°C 
lO 70°C. 

SN54390, SN54lS390 . , . J OR W PACKAGE 

SN74390, SN74LS390 .. ,J OR N PACKAGE 

(TOP VIEWI 

Vee 

lA 

QUTPUVS 

2A 
2 001"UT 

ClifAR 20A 26 ~ 

16 

~ 
OUfPUTS 

positivo logic: ,.Igh input to clear resets »11 fovr 

outpuu 10I0'Il 

SN54J93, SN54lSJ9J ... J OR IN PACKAGE 

SN?J9J, SN54LSJ9J .. ,J OR N PACKAGE 

ITOP VIEWI 

~------~v~------~ 

OUTPUTS 

p~itjvotl IOQic: High inpu1 w demf reseu eli four 

outpuu. low 

TEXASINSTRUMENTS 



12 BlU 
±1/2lSB Tmln to Tma>< 

low Gillin Drlh: typ, !;ppm/C mal( 
... 'u,.,.", ... " Complltlbllll 

Muhlpllclltlon 
F lIea duou gh 

40mW mal< 
CO$t 
Slu: 16·1'11'1 DiI" 

l®ÌI::h FfilIl IProtection Schottky Not Requlred) 

GENERAL OESCHIHION 
The A07542 is a precisioll 12-bit CMOS muhiplying DAC 

for direcl inlcrfacc to 4- or B-bit microprocessors. 

Tile funclÌonal shows thc AD7542 to consis! of duee 
4-bit dala a Z·bit DAC rcgistcr, addrcss decoding 

and a 12-bit CMOS multiplying DAC. Data is loadcd 
into the ala in thrcc 4·bit bytcs, and subscquently 
Hans(cned IO tlle 12-bit DAC rcgister. Ali data loading or 
data Iransfer are identical to the WRlTE cycle of li 
static RAM. A elea{ allows tlle DAC rcgistcr lo be casily 

resc! to ali 7:Cros whcn powcring up the dcvice. 

lhe Alì7SH h IIlUilllf"rllllrd Il RII R(IVllllrr(llIdn film 011 

monolhillc CMOS fabricatiol1 processo capal>ility, 
1011' powcr -15 V opera tion, small sile (! 6-pin DIP) 
anc! casy l'P imcrfacc make the AD7542 ideal for many instru

indusnial control and avionics applications. 

onDERING INFORMA TlON 

1\~"llve (;,1 .. C"""""d.1 , .. .11101,1", hlwJe,1 
Acnuaey (C".mle) (C,,"'" Id 
(Tmln lO lmu) -BoC lo .65'C -!!'C lo' tU'C 

ill.SS AD7l41AIl A07542S0 

AtJ7541KN AD7541BD AD7l42TD 

AI))542';KN AIl750CBIl AD7542Gl [) 

~ad<.gc ollllinc in(oltnatioll. 

AD7542 FUNCTIONi\l BLOCK mi\GHAM 

l'IN CONFIGURATION (NOI TO SCALE) 

I 

: \ 
I 

CONVERTERS 9--215 



ASSOLUTE MAXIMUM RATINGS" 
(T" m +25°C unless otherwise notetl) 

Vr.m to AGND ....... . 
VDD to DGND .. . 
AGND lO DGND ...... . 
DGNI) tO AGNI) ........ . 
Digitalln"u! Vohagc to DGND 

(pins 4-11. 13) .... 
VI'INi, VI'1N2 to AGND 

VREF W AGN~ .... . 
VRFIB to AGNO ....... . 
Power Oissipation (l'll.ckage) 

l'l,mie (Suffix N) 

. ... OV, +7V 
. . OV, +7V 

VOI) 
. ... VI)D 

.-(UV, +15.3V 
. -O.3V, +BV 

. . :l:25V 

. ............ :l:25V 

1'0 no°e. ........ . 
Oerates avove .• 70° C 

Ceramic (5uffix D) 
'l'o +7S°e. ....... . 
Den.tes above -1-7 SO C by . 

Operating Temperature Ib.llgC 
Commerciai r!astie ON, KN, GKN versi"",). 
Industri.1 Ccuillic (AD, BO, CHI> ve,si""s) 

670mW 
.8.JmW/'C 

. '!50mW 

.6mW/C 

() to 1-70"C 

. . . . . . . . . . . . . . . . . . . . . . . . -25"(; to +85°e 
Extendea Ceramic (5D, l'D, eTI) versi"ns) . -55°C w +125°C 
Stongc Temperature. . . . . . . . . . . . . -65°C IO +150°C 
Lead Temperature (Soldering, IO sees) . . . +300

0
C 

°COMMéNT: StrC'sscs ahove thosc listcd under "Abwlutc Muimum R.atinr'· mtty caute permancnt Jllunegc to the Jevkc. "["hL, is m stress 
•• tlni! only ancl (unctlon.l 0l'er .. ioo or ,ile clevice at Illese or .... y otil .. conelltlo .... bove "lO .. incllna.t1 in Ille op<rmtiunal seclÌon, or tM, 
speclficatio" i. not implico. Exposure 'o .b.olu'e mo.xlmum rotlng condido.u for extended reduci. m.y dfcct devio< ,cli.bili,y. 

,. :.' ~ 

CAU"fION. 
ESD (Electro-Static-Oischargc) sensitivc aevice. The digitai contro! inpuu are zener 
protcc!cd; howcver, pcrmanenl damag.: may oecur on unconnected deviccs subjce! 
tO high cncrgy clcctros!atic fidds. Unusca dcvices musI be slored in conauctive foam 
or slmnts. l'he proteetive (oam shollid be dischargcd lo ,ile destinatlon so~kct bdore 
aevices are removed. 

tERMINOLOGY 
RELATIVE ACCURACV 
Relative aceuraey on clltlpoint noniincarity is Il mcasure of 
the maxi",um devi. don Crom a snaigh! line l':lssing through 
Ihe endpoinl. or ,Ile DAC transfer ("netion. It is mcasurcJ 
aftu .. eljuni,,!! for 7.UQ .. "el full scale ."d lo ""prcsscd in % or 
l'l'm or full scale mnge or (sub) multiple. of 1 LSD. 

DlffERENTIAl. NONUNEARITV 
Differential nOlllillcarity is Ihe diCfcrcnee De!WCen Ihe nleos
urea chang.: amI Ihe idealI LSI3 challge Dctween any (WO aa-

codcs. A differenti;).1 nonlineuity or ± 1 LSI3 
ma)! ove! ,!le operating temperature unge insures monotonidty. 

l'IN MNEMONIC fUNCTION 

GAIN EIUWR 
Gain is <ldi"ctl as l''e rado of Ihc DAC's h'" Scale "\llrtH 

to its referenee input voltagc. A" ide,,1 AI)7542 would exhibit 
a gain or -4095/4096. G.;" error is adjustablc tlsi"g ex,ernal 
trims U _howll in Figures 5 2"d 6. 

OUTPUT l.EAKAGE CUHItEN"f 
Cum:n! which "ppears 2t OUT l wit!> thc DAC register loadc'! 
to ali Os or at OUT2 with Ihe DAC 1"3d<:d to ali Is. 

MULTIPLVING fEEDTIIROUGIi EIUWH 
AC crrof aue IO capacitive reCdÙHO\lgh from V,u,r- terminai 
IO OUT, with DAC register loadcd to ali Oso 

PIN MNEMONIC l'UNCUON 

OUTI DAC current OUlpul bus. Nlllrmally 7 DO 
terminatcd alaI' amI' Il es 
virlu al groll nd SI WR 

2 OUn DAC currcnt output bus. Normally 10 AO 
terminated al ground 11 Al AdJrcss Bus 

3 AGNP Analog Ground 12 DGND Digitai Croulld 
4 D3 Data Inl'llt (MSB) 13 Ckar 1"l'lI! 
5 1)2 Data i"pul H VOD t5V SUPl'ly 

j 6 DI 
I, 

,Data Illl'tH ':'"fI1I""1 15 Rd~rencc Inl''' 
'\;,i!i:ì '. i6 i' 

DAC Feedback 

! ! 

CONVEfI7UìS VOL. 1,9 .. 2 7 



.. input Resistance ... J Idl to 1 kn 

.. Input Signal Aange ... i 30 V 

.. fully Interchangeable with Mototola 
MC1489, MC1489A 

* Operates from Single S·V Supply 

schema tic (each received 

Hl$PUN,~ 111 

CONTilOI. -.----

INPUT 4 k 
A -"'-"'.-+--;\---1 

\......-4----'~ __ _<>--+- GND 

Al 

SN75189 
IO k 

SN75189A 

2 k 

Rcn;iator v(')lu0' l\hown IlIrG nominaI pnd In ohm!L 

description 

BUlLET'N NO. Ol S 7312035. SEPTEM6IER 1973 

li. Built·in Input Hysteresis IDouble Thresholdsl 

al Response Control Provides: 
Input Threshold Shihing 
Input Noise filtering 

, Satisfies Aequirements of EIA AS-232-C 

J DR N 
DUAl.iN·UNE PACKAGE (TOP ViEWI 

411 CONIIIOI 4Y "11 CON 111"1 .IV 

lA 1 lV 2A 2Y GNO 
CONTROl CONTROl 

positivo logic: Y '" A 

The SN75189 and SN75189A are monolithic quadruple line receiver. design ed to salisly the requiremenls 01 the 

standard interlace between dala terminai equipmenl and data communication equipmenl as delined by EIA 
Standard RS·232C. A separale response contrai terminai is provided lor each receiver. A resistor or a resistor and bias 

voltago can be con ne et ed between this terminai and ground IO shift \ho inpu! \hreshold vollage levels. An exlern.1 

capacitor can be connecled !rom this terminai lo ground to provide input noise filtering. 

sb$olute maximum ratinll$ Ilt 26° C free-air temperature (unleu otherwise noted) 

Supply vol,o\l". VCC hae NOIe l) 

Output current 
Continuou. tatal dl .. lpellon ., (or belovv) 2iSoC 'r •• ·$I, tempor.tur. (s8o Not. 2) 

Operating free<sir temperature range 

Storage: temperature rangill . . . . . . 

load lemperature 1/16 inch Irom c ••• lor 60 seconds: J package 
lead temperature 1116 inch Irom case lor lO seconds: N package 

NOTES: 1. Volt.ge valual OfG wlth flllI$pe(:~ to th0 n0twork ground ,.,.mlnel. 

10V 
x30 V 

20mA 
lW 

O°C to 75°C 
-6SoC to 175°C 

300°C 
260°C 

2. For operllltion Glbo". 2S<JC free-ai, tornpermtvr., ,.f.r tO Ohalp.tlon Oer.tlno Curve .. In the Th.rrnal Informatlon 'nJclion, whic:;h 

U$tHl on PIllQé 21 In the J padullge, SN75109 end SN75199A chlpu ere g!Aa ... mounted. 

TEXAS INSTRUM ENTS 353 



BULa..ETIN NO, OL S 7711874, SEPTEMOER '913 AEvlSEO JAN\.)ARY 1911 

.. Meets Specilications 01 EIA RS-232C 

.. Designed to be Interchangeable with Matbrola 
MC1488 

" Current-limited Output ___ 10 mA Typicel 

.. Power-Olf Output Impedance ___ 300 n Min 

.. Slew Rate Control by load Capacitor 

.. Flexible Supply Voltage Range 

" Input Compatible with Most TTl and DTl 
Circuits 

description 

Thc SN7518!:l is a rnonolilhic quadruple line driver 
designed lO inlerface dala terminai equipment with 
data cOrnrnunications equipment in conformance 

with the specilications 01 EIA Standard RS·232C 
with a diode in series with e3ch supply-voltage 
terminai as shown under typical applications. Thc 
dcvice is characterized for operation from O°C to 
75"C. 

schematic (each driver! 
TOOTIi(A 

OAI".". 

J OR N 
OUAL·IN·UNE PACKAGE 

(TOP VIEWI 

positive logic: Y '" AS 

vCC.---4----~----------~----1r------, 

'H 
H ~ l''lIgh '<l'vel, L .\ Io ....... l.,vill, 

X .. .rraluvUOlt 

INPUTISI{A 

.---M---

CNO 

,,, 
UllIUi 

()nlvEns 

vcc_--~----~----~--------~-------~--~ 
3rt! nOr'llinal ilnò 11\ Oh,n .. 

absolute maximum ratings aver operatinf! kee-air temperature range (unless otherwise notedl 

Supply voitagc VCCt al (or belowl 25°C \fee·air temperature (sce Notes 1 and 21 
Supply vollage VCC- al (or belowl 25°<:: 'reeair temperature (sce Notes 1 and 21 
Input voltage range 
Output vollage range . . . . . . . . . . 

ConlÌn\Jo"s t<lInl dissipatlon al (or belowl25°C Iree·alr temperature (sco Note 2) 
Opolutln\l huo 1I1! tun.perntUfo rDngo "", , , , , 
SlOrU(le tun'I'Crature range . , . . , . 
leaù temperature l/W inch Irom case IQJ tlO seconùs: J puckago . 
Lead temperature 1116 inch Irom case l<ll M) seconds: N packagè 

NOTES: 1. Ali volin.ga vbhnH art! with re'peCi tO th91'ltttwork ground terminJlI. 

15 V 

- 15 V 

-15Vl07V 
-15 V IO 15 V 

lW 
0"(; lo 75·C 

lì5"C tu 115 'C 
300"C 
260"C 

2. For oport'llion above 2S
o

ç free· alt terTlfSlttturl!ll, tef.r to the Mu",imum $upply Voltaye Curve. Fi\Ju1e 6, and thl! OIH'putH.HI 

Oèrating Curve" in the Thermat Informe,lq" Section, which bElgins. on pagò 21 III the J packilg(l, SN15188 dHP' 1)(0 glan InOlll)IOd 

Tl:XAS l N STRU M ENTS 349 



TRIPLE 3·INPUT 
I>O@'.,.,VI·AND CI ... .,.lilll 

i?CI>liitive iogic: 

V· "se 

TRiPLE 3·INI'UT 

POSITlVE·NANO GATES 
WITH OPEN·COllECTOR OUTPUrs 

p<Ylitivo logic: 

Y - ASC 

OUAl4·INPUT 
POSITIVE·NANO 
SCHMITT TRIGGERS 

posit~VQ I09ic: 

y. ASCO 

HEX SCHMOTT·TAIGGER 

INVERTERS 

iN»itiv@ !ogic: 

Y-A 

I 
'l' 
" 

l'iN ASSIGNMENTS (101' VIEWS) 

SN54Hl1 P) 

SN54lS11 IJ, Wl 
5N54S11 (J, Wl 

SN74Hll IJ, N) 
SN74l511 IJ, NI 
5N14511 IJ, NI 

TEXAS INSTRUMENTS 

SN54Hl1 (Wl 

5N5412 !J, Wl 

5N54lS12 !J. Wl 

5N5413 tJ, Wl 
SN54l513 U. Wl 

5N1412 !J, NI 

SN74lS12 U. NI 

5N74lJ IJ, N) 

SN14l513 IJ. N) 

Ne-No In torna! cono.ctlon 

SN5414 !J, Wl 5N7414 U,~) 
SN54l514 !J, Wl SN74lS14 (i. Nl 



PIN CONFIGURATION 
A PACKAGE 

,", '""". G:: ..... ~+.. "'1 ... 
NUN '"' 'N"" [! V 

!"] 0, '~f I Nu, l 

~J NO 

L-. ____ .. __ .......... _ ... _ .. _. __ 

FEATURES 
• iNTERNAl FREQUENCY 

COMPENSATION 

, SHORT CiRCUIT PROTECTiON 

, Ol'l'SEl VOllAGE NUll CAPABIUTY 

• EXCEllENT TEMPERATURE 
STABIUTY 

• HIGH INPUT VOlTAGE flANGE 

• NO lATCH·UP 

ASSOLUTE MAXIMUM RATINGS 
Supply Vollage l'A741C 

!,A741 
±.16V 
:!:22V 

Inlernal Power Dissipation (Note 1) 500mW 

Dlfferentlallnput Vollage ±30V 

Inpul Vollage (Note 2) ±15V 

Voltage belween Offset Null 
andV- ±0.5V 

Operallng Temperature Range 
pA741C G"C lo ·1 70°C 
l'A741 ·-55'C to + 125'C 

Storage Temperature 
Range .. ··65'C to + 150"C 

lead Temperature (Solder, 60 sec.) 300'C 

Olllpui Shorl Circuii Duration 
(Note 3) 

NOTes: 

Indefinite 

,. Autlng Gppllos for coso IOmpOH'lhJIOS to 125°C; 
dOIl'Ho IInonrly 01 6 5mW/~C 'or {lmblorll 10m· 
"blrt!tlllllll HI.HVII t 111"1; 

2. For tHJlJply vultaY(ls los3 111011 ~t.I!;V. lite fliJsvlolu 
mnl'tlm\Jm Input vollogo 15 oqual to Iho 5upply 
voltago. 

3. Short circuii may be to ground or oilhor supply 
Ratlng epplles to + 125 6 C csse lemperature or 
t 7S"C amblenl temperature. 

T PACKAGE 

EQUIVAlENT CIRCUIT 

INVERTINO o--
INrUT J 

OfrSfT NUll 0---" , 
A, 

1101/ 

ElECTRiCAl CHARACTERISTICS 

P",,,molar 

-----------------~ 
Inpul Capacltanca 

Offset Voltage 
AdJuSlmenl Range 

Output Reslstance 

Translonl Response 

Rise Tlme 

Overshoot 

Slew Rale 

Tosi Condiliong 

"IN:::20mV, RI 

Cl -:;IOUI>1-' 

v 

UMITS 

Typ 

1.4 

±15 

75 

0.3 

5.0 

0.5 

~·o O\lll'tJT 

93 


