WD1943(8136) Dual Baud Rate Clock

FEATURES
* 1§ BELECTABLE BAUD RATE CLOCK FREQUENCIES

«DPERATES WITH CRYSTAL OSCILLATOR OR EX-
TERMALLY GENERATED FREQUENCY INFUT

* AOM MASKABLE FOR NON-STANDARD FREQUENCY
SELECTIONS

 INTERFACES EASILY WITH MICROCOMPUTERS

* QUTPUTS & 50% DUTY GYGLE GLDGK WITH 0uii o
ACCURACY

=8 DIFFERENT FREQUENCTIDIVESOR PAIRS
AVAILABLE

*5INGLE + 8V FOWER SUPPLY

= COMPATIELE WATH BR1S41

# TTL, MOS COMPATIBILITY

= XTAL FREQ + 4 OUTPUT INGLUDED

* WOHEBLD 5 FIN COMPATIELE TO THE COME136 AND
COMSD36 (PIN 0N WD1843 IS A NO COMNECT)

* CAN REPLACE COMBYIE AND COMSOS (Cornact Vst
arn Digital Ropresantalive)
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DESCRIPTION

The WHE4S |3 & combinafion Baud Rale Clook Sanarmiar
and Programmakile Dividar, i is manufaciured in M-channsl
MOS using sificon gata lechralogy. This device is capabia of
ganeraling 16 exiemally seleciad clogk rates whose fre-
quency bz dalerrnired by elther a singls anstal or an sdar-
nally genarated Input clook, The WD 1943 is & programmable
cauntar eapable of panerating a division by ary intager from
b0 2% = 1, Inghusive.

The Wilr595 ks svailable programmad wilh the most usad
frequancis. In dala communioation. Each fraquency ks
selecdableky stroblng o bard wiring asch of The two sets of
Iour FEle Saloot inpete. Citer fredusncionidivision rales can
Se-genarEled by reproprameming the intsmal ROM coding
throughue MOS mask ehange. Additionally, furiber slock d -
sieT may be sccomplished thraugh cascading af devices.,
The fraquency oulput ia fad Inka the XTALIEX Tinput on a subs
saquan deviog.

The WO1543 can be driven by an sxternal crystal or by TTL
it
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PiM DESCRIFTION
PIN NUMBER| MMEMONIC BIGNAL NAME FUNCTION
1 ATALEXT Crystal or This Inpul recelvas one @in of the crysial package or onel
Extamal Inpud 1 potarity of the extemal impat.
2 Yoo Povsar Supply +5volt Supply
L= Receiver Dulput This output rens 8l & frequency sstectad by the Receian
Frédqueancy Andress npuis.
&7 Ag.Rg, Rc, A Bocalver Addreas | The logic leval on these Inputs as shown in Tabda 1 thru 8,
|zt thea repalier cafipul frequendy, 1R
8 &TR Sirpbe-Recalvar A high-laved input strobe loads the recahwer address ifls, R,
Agdrpas A, AR Ino the neceler address reglster. This Inpul may bt
sirpbad of hand wirad o 4+ 54
] NG Ko Connac|on Hointamal Cennaclian
10 Fi4 KTAL fraq + 4 MTALY input freq divided by Tour
Churiput
11 GO Qround Ginplnd
12 31T Strobe Transmitter | A highdeval input strobe Inads the transmilter addrass (Ta,
Address Ta, To. Tof Into the transmitter address regiater. This inpul]
iy be strobad or hard wived 1o + 5V,
iHE To. T TR, TA Transmitier The togic level on thess inputs, s shown in Table 1 thr &,
Adddress galects tha transmiter outpul frequency, fT.
v i Trarsmilier This cubput runs at & frequency salected by tha l‘:mumrltﬂf
Output Aridress Inguls.
Fragquandy
18 KTALEXT 2 Grystal ar This inpud receines Ihe ptthar pin of the cryeisl pachage or tha
Eximmal plher pol sy 'of the eclerral Input.
Ingut 2
] LT e [T megumnce
e R wic |1 | fRET
o =] = CORTROL - ]
- ' -
g~
DECILLATOR pren  p—e=t
ATAL g -
ExTa
-1 e d — [l
B — -
M0 —i pMbER  ——e=in
ETH -—-—‘ P
i ™ rreouercy [T
L [ | FREDUENCY
A —] rl e i aeEey
- P ] cauthm | |
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ELECTRICAL CHARACTERISTICS (Ta = 0°C 10 +70°C, Voo = + %V 25% standard)

PARAMETER (1Y) TP | MAX [ LHIT COMMENTS
BC CHARACTERISTICS
INPUT ViOLTAGE LEVELS
Lol Wiy LIF] v SeeWota
High-level, Vi 20 Voo | W
OUTPUT WILTAGE LEVELS
Livarbaval, Vo 04 v gL = 22 mh
High-laval, Yo Voo1f | 40 ¥ | loH = 1004
INFUT CLFRRENT
Highleved, iy -0 MA | V=Yoo
Lol iy 0 | WA | Vg = oo | STR (Bjand STT(12) Only
Low-lowsd, lj 300 ph [ Wi = GND (AN nputs socept
EPUT CAPAGITANGE KTAL, OTH and 67T}
Al inguts, Cipyp 10 pl | Vin = GHD, evciuding XTAL inputs
EXT. INPUT LOAD 4 | Beries T400 unlt lbads
INFUT BESISTANCE
Crysled Input, RraL 1.1 K2 | Resistanca toground for

Pin 1and Pin18

POWER SUPPLY CURRENT &0 ] A
oo
AC CHARACTERISTICS Ta= +28°C
CLOGK FRECQLENGY Sen Moka 2
PULSEWIDTH (T
Clock 80% Duty Oyale £ 10%. S Mols 2
Aecalwer shrobg 160 DG rd Soa Maka 1
Transmitbar siroba 150 oo IS SegMotad
HPUT SET-UP TIME TseT.UR
Addrass Bl ns | SceNoted
OUTPUT HOLD TIME (THoL O
Achess &0 fg
BTROBE TO NEW FREQUENCY
DELAY 5] CLK

HOTE 1: XTALENT inpaks arg aithar TTLeampalEde ar crystal m—;pulnu. Sae cayalal specilication in

Applicailamns Inoirmalion sacilon.

Al inpuls secegt XTAL STR 2nd STT have Inbernad pulbup reslsbors.
NOTEZ Refor o frequency option Labies for macdmum Input frequancy on XTALEXT pins.

Typical clock pulse widdh s 12 £ GL

NOTER Input setup time an be decreased to 0 na by incressing the minimum strobe width (50 f=) 102 total of 200 ns.

Ta-p #nd Ay hin'a indemal puli-up resistors.

CHPERATION
Standard Fraqueancies

Chiote a Transmittar and Recelver froguency from the
fabile balow. Progeam the oome sponding addesss indo TATD
end RA-RD respactively using stroba pulsas o by hard
wiring tha strobe end address (npuda.

Mon-Siandsrd Frequencias

To accomplish non-standard frequencias do one of e
Tollowing:

1. Choose a cryslad thal whan divided by the WD1S43
panerabas tha desined frequency,

2 Cascade devices by using ihe frequency cutpuls ss an
Irput to the XTAUEXT Inputs of the subseguent
WD

3. Conaull Iha lactory for possible changes via FOM mask
reprogramming.
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FREQUENCY OPTIONS
TRABLE1. CRYSTAL FREGUENCY = 5.0088 MHI

§ TransmitiRacaln Bamd
Addroas Pate Theorsilcal  Astual Peicant m
L] £ B A {16% Clecly Freg. (kHzl Freq {kHg) _  Emar ] Dibalnor
0 0 0 ] 60 [T an — BB [TIT)
& [ ] i ™ ] 12 - BOIG0 4334
o o 1 ] 110 1M 1. - 50150 2880
-0 [ 1 1 13405 2152 21523 0018 HO/ED 2355
o 1 o ) 154 2 24 - 5050 112
. 0 1 (7] 1 300 A8 A8 — 550 W58
0 1 1 ] 600 A 28 - 55D 528
0 1 1 1 1200 192 102 - T 284
1 0 0 ] 1600 28 288 - L] 1
1 0 0 1 2000 220 2.0 0.253 50150 154
1 0 1 ] S0 - T gL H
1 o ¥ i S0 &7k BT E - BB B
1 1 0 o 4800 TEA THH - Bsa o
1 1 [ 1 TH00 1182 1188 - BOIE0 Al
1 1 1 1] T 1535 1548 - ARED 1
i 1 i 1 18,200 w072 F ALY ERE:] ) 16
W BLH00
TABLE2. CRYSTAL FREQUENCY = 4.0152 MHE
Tranam | FRscalne Eauwd
Addinns Pala Theorsdleal  Adbual Perceat cn.':ia
[] [ B A (MK Clock) Frég. kHz)  Freg. kHa) Esror b Diviar
a i ] [1] g 5a 08 LIl ] = BOIBd BAd4
] b i 1 T 18 i.2 - BaInG 406
o o i o 118 1. 1.7504 =M . 2704
o o i 1 1348 FR-T PR - BOIS0 2204
] i (i ] 18 24 8.4 - BOIB 2048
] 1 7 1 b AR i - OIS0 1024
n 1 1 n &0 T e - G050 510
(] i 1 i 12008 E: 18 - 550 258
1 (1] a 0 1600 1] 20.7 A —-0.19 " m
1 0 i 1 000 20 S8 — 0% S50 154
| (] 1 [} 2404 LT A - S 128
1 (1] 1 1 3500 SRA 57T 03 * B5
1 1 o o WM To.E TELE an BSOS T
1 1 i 1 T 1183 114306 07y ’ 4
1 1 1 o RE00 1538 1538 - 5050 a2
1 1 1 1 _1Bzn0 7.2 7.2 - 500 1
WE194308
TRELES CRYSTAL FREQUENCY = 5088 MHE
Transr | scele Baud pmi
Aatas Thacewlical  Actunl Paregnt Cye
B c B A {324 Clocky Frag fkHz) Frem. (kHy)  Emor % Divhaér |
a ] 0 ] & 1.8 18 - B ETTT
] ] ] 1 TS 24 24 - SO 2
] 0 1 0 116 as3 353 — GOE 1440
] 0 1 1 1345 A3 4303 A28 SOi6{ M6
] 1 ] 0 150 42 48 = OIS0 1066
o 1 ] 1 o] [T B — BOS0 ™
] 1 1 0 300 e 5.4 - SIS 628
[1] T 1 1 Bon 192 182 ] BORD 84
1 [1] o 1] 1300 M4 384 = 5050 132
1 ] o 1 1 800 AT 8 a8 e 80I%0 B8
1 o 1 it 2400 7oA TeR — B0 58
1 (1] 1 1 S0 1182 1182 - B 44
1 1 n (1] 400 1538 1508 — * 3
1 1 ] 1 T 0.4 04 — BSOS 22
1 1 1 (1] B0 7.2 o R 1] 28401 * 17
1 1 1 1 18,200 Edd EXLE A.1286 GO ]
*whan fhe dwly cycla B nol axectly S50% i i 50% = 10%
WOTB4 %08
I T e P P L P S - i Y PR Ll 00 i P il =i PEF P S N PO
330
R LN =

- ] L E— -



QPFERATION WITH A CRYSTAL .

Tha WD 1943 Baud Rate Gen eraior may b driven by silhera
crysial oF TTL laved clock, Whean using & crysial, thewawveaform
{hat appesars 8t pins 1 (STAL/EXT 1} and ) (MTALEXT 29
does nod confom 4o ths normal TTL limits of V)L < 08V and
Vi » 2.0V, Figure 1 llusirates & typical crysisl wenaform
whan connested toa W44

Einca the D.C. leval of the wavelorm causes ihe least positve
point to typcally be greater than 0U8Y, tha W43 &
designed ks look for Bn edpe, as oppoasd o a TTL level, The
XTALEXT logic tiggens on & rising edge of typically 1V In
magnitude, This allows ihe use of & crysial without any adE-
tonal componenis.

QOPERATIONS WITH TTL LEVEL CLOCK .
Wlilh clock frequencies In the arsa of 6 MHE, signilicant
overshool and underahosd [Mrnging™ can appear af pine 1
andor 18, The clock oacilabor may, al times ba Idggecad on
& rising edge of an overshool or undesehool waveloem,
eaging the davice to effectively “doubls-triggec” This
phanomenon may msull a5 & twice expected baud rsle, of
85 an apparant device fallere. Figure 2 shows o fyplcal
warnadanm {hal axhibits the "ringing™ probles,

The design methods required to minimize ringirg include
fhe follceaing:

1. Minkmizs the P.C. irace langih A 5 WHz, sach inch af
brcsd cad acd signifizartly 10 overshool and undershoaol.
2 Maich rgedances & bolh ands of the tece, For
example, 8 series reslsbor mear the denice may be
hidgiul
4. A uniform impedance B imporant This een ba e
complished through e uss ok
g pamatiel graund Tines
b, evenly spaced ground lines crossing the trace on ihe
oppois e lde of PC board
o, an nper plana of ground, 8., &8 [0 & feur layered PG
feard,

In the event that ringlng e+'sis on an already finkshed
board, sevaral teohnlques Cen be used io reduts L Thass
e

1. Add a seres resistor 1o match Impedance as shown In
Flguma i

2. Add pul-up/pull-down resistor to- malch mpedance, &s
shewn in Flgurs 4,

5. Add s high speed diods to clamp undarshool, &5 hown
in Figuea 5.

APPLICATIONS INFORMATION

The mathad that is easlest 1o mplemant in many systems
I& method 1, tha sorics mesislor. The series realsbor will
cause tha DO sl o shift up, but thal dees not cause &
problam since e OSG s fggered by an edpa, as opposod
b a TTL bavel,

The 1843 Baud Aate HGenemmior can sive bath board space
e £0 I 8 commaunications system. By choosing efther &
eryetal or @ TTL kel clock, the user can minimize fhe legic
required 10 provids baud rate clozks in o given design,

POWER LIME SPIKES

Voltage tranabants on the AC power [ing may appear on the
DG power output. If this pessibility exdsts, B s suggested
that & by-pass capaciior & used betwesn 4+ 5V and GND.

CRYSTAL SPECIFICATIONS

User st spachy emination {pin, wirs, olhar}
Fraquancy — Baa Tablas 1-5.

Type: Microprocsssor Crysial

Temperatus rangs 096 o + 700

Saries roshskance 505 o THE

Seariea resonand io W02

Crhearall ieferancs. + IO Gh

CRYSTAL MANUFACTURERS (Partial List)

marican Tema Products D,
Frequancy Gontrol Products, [rc.
Wood slde, Mew York 37T

Bliley Elactric Ca.
Erle, Pannsylvania 18508

Pil=broeny | el Inec.
Yankion, Bouth Dakola 670TH

Erin Frequensy Conbral
Cafigle, Pannayhania 13

O-Mallc Coporalisn
Cosia Mesa, California S2835
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FIGURE 1.

TYPICAL CAYSTAL WAVEFORM

FHILWE 2.

TYPICAL “RINGING™ WA EFORM
from TTL INFUT

FiGLIRE 3.

SERIES REBISTOR TOMATCH INPEDAMCE
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FIGURE 4, PULL-UPPULL-DOWN RESISTORS TO MATCH PEDANCE
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FIGURES. HIGH-SPEED DIODE TO CLAMP UNDERSHOOT
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CAYSTAL DPERATEON EXTERMAL INPUT OPERETION
woisd Wi
CENELaL
e [T oy 1w T 1o
Vil
Aok
g
=k [AE 35 HEDO DALY B ok L D SiFaied Tl L P FIRE, BOTOM AL DR-DF DL LSS S0 DT
TR TIRAE OF i LT GTRSa
CONTROL TIMING CRYSTALICLOCEK OPTIONS
ABSOLUTE MAXHEIUM RATINGS
Paslthva Volage on any Pin, with respact io grourd + T
Hegative Yoltage on any Pin, with respect 1o ground =Aav
Stoenge Temparatura {plasilc packaged — 557G 1o + 155G
- {Cerdlp paskage ard Caramic package) — B5°C 1o + 150°C
Lead Temporature {Sokiering, 10 sac.) + 25

*Siricens above thasae lsted may ceauss permanent damage to the device. This le 8 stress
rating anly and Fusnellons Operation of the device al 1hase or &l ary other cond@lion
above thaes indicated in the aperational seclions of this spacilication am nol Implked,
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