WD1943(8136) Dual Baud Rate Clock

FEATURES
* 1§ BELECTABLE BAUD RATE CLOCK FREQUEMCIES

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

* AOM MASKABLE FOR NON-STANDARD FREQUENCY
SELECTIONS

s INTEAFACES EASILY WITH MICROCOMPUTERS

* QUTPUTS & 50% DUTY GYGLE GLOGK WITH 0uii %
ACCURACY

+f DIFFERENT FREQUENCYIDIVISOR PAIRS
AVAILABLE

*5INGLE + 8¢ FOWER SUPPLY

= COMPATIBLE WATH BR1S41

* TTL, MOS COMPATIBILITY

» XTAL FREQ + 4 OUTPUT INCLUDED

* WD1B43 IS PIN COMPATIELE TO THE COME136 AND
COMSD36 (PIN 8 0N WD1843 IS A MO COMNECT)

* CAN REPLACE COMB1IE AND COMSOS (Conlaet Vst
arn Digital Ropresantalhve)
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PN DESIGNATION

DESCRIPTION

Tha WOHB43 I8 & sombination Baud Fale Cleak Gonarabar
and Programmakile Dividar, H is manufaciuned in M-channsl
MOS using sificon gate lechnalogy. This devics is capabie of
ganeraling 16 eciemally selacied clogk raftes whoze fre-
quency ks dalerrnired by elther a singls anstal or an sdar-
rally penarated Inpul cloak, The WD 1943 is & programmable
cauntar eapable of panerating a division by ary intagar from
4 1o 2% =1, Inclusive.

The WD343 is svailable proprammead with the most usad
frequancies In dats commuenioatian. Each frequency i
selesiable by stroblng o lard wirdng each of The by sets of
four Aale Saloot inputs. Cihar frequahcies idiviskon rales can
be genaraled by repropramming the intsmal ROM coxdineg
throuph . MOS mask change. Additionally, furiber sleck d -
gion may be accomplished thraugh cascading of devices.
The fraquoncy owlput ia fad Inko the XTALIEX T input on a sub-
saqLeani devios.

The WO1543 can ba driven by an sxternal crysial or by TTL
kg
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PiM DESCRIPTION
PiM MUMBER| MNEMOMNIC BIGHAL MAME FUNCTION
1 ATALIEXT Crystal or This Inpul recalvas one pin of Whe cysial peokags or one)
Extamal Inpud 1 poilarity of the extemal Impat.
2 Voo Powar Supply + 5ol Supply
iR Receier Dulput This cutput rns 8i & irequency sslectad by the Receian
Fraquancy Addeess mpuis.
47 R, Rp, Rg, Rp Rooalver Addreas | The Jogic leval on these Inputs a3 shown in Tabde 1 thru 8,
selects the recelves culpul frequendy, TR
8 &TR Sirpbe-Recalvar A high-iaved inpuit strobe loads the recahwer address i, R,
Address s, Ap) Into the necelver address ragister. This inpul may be)
sirpirad of hand wined o + 5
B MG R Casnrac|om Haintemal Connaclion
10 FH4 KTAL freq » 4 BTALY inpat fre diviced by Teur
Ohurtpii
11 GND Qround Gngind
12 51T Strobe Transmitter | A highdeval input strobe Inads the transmilter addrass (Ta,
Address Ta, To. Tof Into the wransmitter address register. This inputl
iy be strabad or hard wived to + 5,
1318 To. T, Te, TA Transmitter The togic Lewal on thess inputs, 88 shown in Table 1 thr 8,
Address galects the transmiter outpul frequency, fT.
17 fr Trarsmitier This cubput runs at a frequency salected by Etha l‘:mumrlmf
Output Adidress inpule.
Fragquancy
18 KTALEXT 2 Grystal ar This input receives the other pin of the crystal pachage or the
Eximmal olher polary of the excierral input.
Input 2
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ELECTRICAL CHARACTERISTICS (Ta = 0°C 10 +70°C, Voo = + %V 25% standard)

PRAAMETER M | TYP [ Max | LT COMMENTS
DC CHARACTERISTICS
IMPUT VOLTAGE LEVELS
Lol Wiy LIF] v SeeWota
High-level, Vi 20 Voo | W
OUTPUT WOLTAGE LEVELS
Livarbaval, Vo 04 v gL = 22 mh
Highleval, You Vpoid | 40 ¥ | loH = 100uA
INPUT GURRENT
High-level, =W | wA | V=Yoo
Lol iy 0 | WA | Vg = oo | STR (Bjand STT(12) Only
Low-lowsd, lj 300 ph [ Wi = GND (AN nputs socept
INPUT CAPACITANGE XTAL, §TR and 8TT}
Al inguts, Cipyp 10 pl | Vin = GHD, evciuding XTAL inputs
EXT. INFUT LOAD | ] Beries TA00unlt lbads
INPUT RESISTAMCE
Crysled Input, RraL 1.1 K2 | Resistanca toground for
Fin1and Pin18
POWER SUPPLY CURRENT 40 & Tk
o
AC CHARACTERISTICS Ta= +28°C
CLOCK FRECLENGY Hen Mol 2
PULSEWIDTH (T
Clock BO0% Duty Cyale & 10%. Sea Mole 2
Recelver shraba 1560 b s SeaMaka 3
Tranamitler siroba 150 i ns | SeeMobsid
IHPUT SET-UP TIME TseT.UR
Addrass EQ ns | Seehobed
OUTPUT HOLD TIME (THoL O
Adthess 50 [T
BTROBE TO NEW FREQIUEMGY
DELAY ] CLK

HOTE 1t XTAL'EXT inputs arg althar TTL compal@le ar crystal m—;pulnu. Sae cayalal specilication in

Applicatiors Inoremalion sacilon,

Al inpuls excegt XTAL, STR and STT have Inbernad pulbup reslsbors.
NOTEZ Refer o frequency option tabies for madmurm Input frequancy on XTALEXT pins.

Typieal chock pulse widbh [s 162 £ GL

NOTER Input set-up time can be decreased to 0 na by incressing the minimum strobe width (50 r) 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

g TABLE1. CRYSTAL FREGUENCY = 5,0688 MHZ
i TramsmitiRacalm
Addroas Pate Theorsilcal  Astual Peicant m
[ [ B A {16X Glock)  Freg, {k _Exmar % [
0 0 o 7] &0 [T ol - BiBa 330
H f o i TH i 12 - B{H50 4234
o f 1 ] 10 1.mé i.18 - 5050 660
- b B i 1 1345 2152 21523 0.018 5D 2355
o 1 o ] 150 2d 24 - IS0 iz
. b 1 o 1 30 48 48 o= 550 58
0 1 i ] B wA 98 = 550 528
0 1 1 1 1290 192 1.2 - OS] 244
1 0 0 ] 160 T 248 - T 1
1 o 0 1 20 720 a2 0253 550 154
1 0 1 ] T 4 a4 - BHED L H
1 o ¥ 1 5500 BT BT R - BB BA
1 1 0 ] 450 THA iLA - BEa B
1 i il 1 o0 LT 1168 - 6150 Al
1 1 1 ] 00 15 15 - RUER a
i 1 i i 18,200 T EALT ERE: 55D 16
VD BE300
TABLE 2. CRAYSTAL FREQUEMCY = 48152 MHZ
Tranam | FRscalne Eauwd
Addinns Pala Theorsdleal  Adbual Perceat cn.':ia
] [ B A (MK Clock) Prag. fkHzl  Preg, () Eror [ Diviaar
a [ [1] o 5a [T [T - 5050 Bi44
0 b i 1 F] 12 1.2 - BainG 408
i o i B {18 1.8 1.7588 = . 2784
i o i i 1348 FR - FRLT —_ BB 230
] i (i o 180 24 B - BAOIED 2048
] i 0 i b T 48 - E{50 1024
o i 1 o &0 T 8 - GOS0 512
n 1 1 1 1200 102 182 — BONS0 258
1 0] a 0 1500 T PO.TAE —0.19 * i
1 ] o 1 2000 Er s 319168 -0 5050 154
. ] 1 [} 2400 LT I r— S0 128
1 1] 1 1 3500 57.B 57 555 0= ¥ B5
1 1 o o 4500 TR.E TALE e B0 T
1 1 i 1 T 115.2 114,306 077 ’ 43
1 1 1 o B0 1538 1538 - 50450 a2
1 1 1 1 19,200 w72 pu - f.Lal=s] 18
WD184308
TABLE3. CRYSTAL FREQUENCY = 50888 MHE
Tranamitifscelmn Baud
Agdrags Fats  Thaedelieal  Ackusl gt m
— L - A {324 Clocky Frag fkHz) Frem. (kHy)  Emor % Divhaér |
a o [ o & 1.8 18 — Bi5i BT
B o i 1 75 24 4 — S5 iz
] ] 1 0 110 452 452 — G50 1440
o ] 1 1 1H.5 430 430 Aza 55D 1178
o 1 ] 0 150 T 48 - 50i50 1058
o 1 o 1 ann [T B — BOS ™
o i 1 o 300 1] 1] - EOI50 536
a 1 1 1 G0 10z 152 - T 04
1 [1] o 1] 1300 M4 384 = 5050 132
1 ] o 1 1800 BT H BT E — 50 BE
1 ) 1 ith 2400 T TER - BOI60 58
i ] 1 i 600 1182 1182 —_ BOISD 44
1 i ] ] 400 1558 1538 - * 3a
1 i 0] i TI00 T30 Faal ] — IS a2
i i 1 (1] BE0O W e R FET) * 17
i i 1 1 18,200 Eridad EXLE 2.125 G50 ]
*Wman iha dyly cycie Bs ol exactly 0% It s 50% & 10%
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OPERATION WITH A CRYSTAL 3

The WE1843 Baud Fabts G en srion may b drivan by silher a
erysial or TTL laveld clock, When using a crysial, thewavaform
{hal appesrs 8t pins 1 (STAL/EXT 1} and 8 (KTAL/EXT 2)
does nod confonm 4 the normal TTL limis of V)L < 68V and
Vi > 2.0V, Figure 1 Hlustrates & typical crysts] wevaform
whan connesctad o WD1944

Ginca the D.C. leval of the wavelorm causes the least posithe
point to typically be greater than 0U8Y, tha W42 &
designed ks look for Bn edpe, as oppoasd toa TTL level, The
XTALEXT logic tiggens on a rising edge of kypically 1V In
mapnitude, This allows ihe use of 8 crysial without any ad -
tcnal componenis.

GOFERATIONS WITH TTL LEVEL CLOCK .
Wilh olock freguenciea in the arsa of B MHE, glgnificant
oweeshool and underahest [Mringing™ can appear af pins 1
andar 14, The clock oacilator may; a1 timas ba Inggened on
& rising edge of an overshool or undesehool waveloom,
eauging the device o effectivaly “double-rigger” This
planamencn may result 2% a twice expected baud rale, of
85 an apparant devics fallere. Figure 2 shows o fyplcal
warmalanm {hal exhibits the " fnging™ problesn,

The design methods required to minimize ringirg nclude
fha folloeaing:

1. Minkmizs tha PG trace langih A 5 WHz, sach inch of
temon can acd significanty 1o overshool and underghoat.
2 Maich imrgedances a1 bolh ands of the iece For
example, & series reslabor mear the device may be
hespiul.
4, A uniform impedance & impordant. This can ba as-
somplished through e ues ok
B paratiel graund Tines
b, evenly spaced ground lines croasing the trace on ihe
opposibe Slde of PC Board
o, an fnper plans of ground, 9.4, &8 In & four layered PC
[+1a"T)

In the event that rnging exlsis on an alfeady Hnkshed
board, sevaral teohnigues cen be used 1o reducs L Thass
aEE

4. Add a sartes resisior io match Impedanss 88 abown In
Flgumad

2, Add pulbup'pull-down resistor to match impedance, as
eherwn in Flgurs 4.

5. Acd s high speed diods to clamp undershool, &3 ahown
in Figusa 5.

APPLICATIONS INFORMATION

The mathad that is easlest 1o mplemant in many systems
I& method 1, tha sories msislor. The serias nealsbor will
cauge tha DO, el o ehift up, but thal dess nol cause a

problam since e 050 s irggered by an edpe, a3 cpposed
toa TTL daval.

Thea 1843 Baiid Aate Genamior can sive bath board space
and eos In 8 commaunications system. By choosing elther &
cryetal or & TTL kevel clock, ihe user can minimize e legic
requined o provide baud rale clooks in @ given dasipn.

POWER LIMNE SFIKES

Voltags tranabants on the AC power Ine may appear on the
OO power output. If this pessibility axdsts, i s suggested
that & by-pass capacior & used batwean + 5V and GHD.

CRYSTAL SPECIFICATIONS

Lisur musst specihy teemination (pln, wirs, oihar)
Fraquancy — Gaa Tablas 1-8.

Type: Mivroprocqsacs Crystal
Temperaturs rangs 096 o + 7000

Sories roaistance SO i W0

Saries resonant fo #0009

Chvarall inberance 1005

CRYSTAL MANUFACTURERS (Partial List)

Smerican Tima Products Dk
Frequancy Conbro! Products, [ne.
Wocdside, Mew Yoek HI7T

Bliley Elactric Co.
Erle, Panneylvania 18508

Kd-bron Imd. Inc.
Yankion, Bouth Dakola 670TH

Erin Frequsendy Conbral
Cafale, Pannayhania 13

C-Matlo Comporalion
Cosia Mesa, Galifornia S35
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FIGURE 4, PULL-UPPULL-DOWN RESISTORS TO MATCH IIPEDANCE
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FIGURE §. HIGH-SPEED DIQDE TO CLAMP UNDERSHOOT
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CRYSTAL DFERATION EXTERMAL INPUT OPERETION
Wiiada W9 i k
SEEDEE E -
o T oy i Ly (T g -
v :
i, = i
=& DIWRE B8 HE DD DALY B kLD SiFaied THE Lo f TIEE BOTEM PILE DR OFER DOULES S0 DL
TP TIRAL OF Pl LT TR
CONTROL TIMING CRYSTALICLODCK OPTIONS
ABBOLUTE MAXEUN RATINGS
Pasltiva Wolsge on amy Pin, with respact to grourd + 7o
Megative Voltage on any Pin, with respect 1o ground =0av
Shommge Tamparaiure {plasilc packaged — S5*0C o + 125G
M {Cerdip paakage and Caramic packaged — 85*C o + 150°C
Lead Temporature {Boklering, 10 sac.) + 25
*Sirecegs above those bsted may causs permanenl damaga to the devica. This le 8 sirees
rating anly and Fusnelions Operation of the device al 1hase or al ary other cord@ion
above thoss indicated in the aperational seclions of this spacilication ame not Implked,
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