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Abstract

This report is part of subject 01044508 Project 1L itis composed of design and
construction of the Frequency Counter with input signal from 200 milivolt and frequency
less than 200 MH,. It's output are 7 display of Seven-Segment. This device is
implementing by the principles of Counter and Microcontroller.

This report have the details about designing, testing and results of testing. The
purpose of this project is to be able to design and construct the circuit to achieve the
properties, current and voltage, that we need, use and apply the knowledge of the

circuit design and construction to develop other electronics circuits in the future.
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v a o A 3 a A
USATAAANWLLAUT 3 1Y Ao
a o a ¢t a
1. Asadaseadiaines Ngungines
a o a s a
2. ASAARBRATIAMBININITAIUANYUN N
a o a 7 a
3. ASadaveadiames NIN1TvAITgUMQH
a Jd ' 9 Ty o R &K d'
poadamesuuuus niuuuuhee eenuuw1d Taslidesdiilsdsmanfasuui/asves

~ \ { =~ S 1 A
QmﬁQNmeﬂ'ﬂ"IWLL’JﬁngﬁN"] UL 2 %znmsmuﬂmmﬂqnmaimws TIULUUN 3 L‘ﬂu

Q Q
Aa

A pui o ad A &
mia@mmwumﬁwmmwimJsmmwqumwﬂnmﬂaauu,ﬂm"lﬂ (WO AANAVBIQUNH

QU £

o o 9 oA 1 da 9
susnimlinssudasanudnanaia 18
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unn 2

MECL

.
102 MECL g
A 9 o & > 9 Y A )
mseenuuLesHseenuuuszun sz auauduivinduiudedinaudle
g i o o < . L y A
Hugufeduasega logic vanawildifludanlszreniu  Tudiuaelufie: 1Aesuwis
1 = [~ 1 1
$WazduaA19Y893993 MECL sadulSoufionldifiudeninuuand19ves MECL @199 uaz
uuzthdedmualuns 191995 MECL Tuns senuuussuy
o yd 2 o 2 ﬂ Py
amd 2.1a uerasliiiufednuazyeans MECL 10 K Fuilwisesinaiugmlu
aszna MECL 10 K Taolunmiduiauaasdsdiundna luasennld
i o = o @
Tua995d9u differential amplifier 3z1lszney ldvginsainldsmuadnuuzyes

t4

F { s [ ' @ Ao ) [ {
logic fizdlouliiuases wennniifeiiyadeusedu i s uiudmSudemeluiiuaus 8n

k4
Py
Internal

Temperature
and Voltage Emitter
Compensated Follower

Differential tnput Amplifier Bias Network Outputs

J AL AL n A
r A \
Vcez Ve
o
Rcz%245 é907
RC*l? 217 ¢ —— —= s s Qs
- o OR
‘ ! Output
o .\ o
| c NOR
Ves cg Output
Qi Q2 Q3 Q4 Q5 |- — ——
]
)
Re Rp Re Re 'EJSRe g4 4.98 k
T 50 k 50 k 50 k 50 k 777 : -
I o
A B C D v
N J EE

Inputs

g 2.1aM

ECL 10 K Basic Gate
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¢—O

Rcé Rc2 I % % R
276 <276

‘Veg

)
p
<
(97
[%2]
s

Q1
40 mA .
RP LRp Re
50 k
50K 777 f
= == oo s =5 == — =
311 2.1b MECL 10 KH Basic Gate
Tususaroussan i uazgumgiiniglu i wus sfu Iwih Ind

differential amplifier (3984 W1 bias voltage, V,; gnimualiegasena1sves signal logic
swing Taoussdulitherei —5.2 Thad unzgangiiTavseumiiy 25 °C 2995 MECL 10
K / 10 K H 50 MECL TI w2d1 v, 11fu —1.29 Taad de #2laTealumonwsedulnih
sy Q6 vztlougampiiftesnuszdunsiivesszdy  logic figanssnan Feann
waswalasldaugangd

qmdu’énadnnﬁwm bias supply Aesuannsaussdn Wi/ asuulas’ls u
MECL 10 K Feonitiunsaldaett Sefigrausedu Infhiugsaneegi—52 Taad + 10%
armnfunishammsare s liihiisnhannninfufe 3.0 § 80 Toad
winua Iu Infhnssuaadundushen1d ligdn

19 MECL 10 KH ' lisfiuaashunm 2,16 naaeliiffuini bias regulator L1A
UNAQ emitter resistor 489 MECL 10 K 18gnunufilag voltage regulator uaz unaeing'll
nszuansings Taomwizlune MECL 10K H

Voltage regulator  fmiazaruguadmualsisiuvesssdulnih  outpur 19
NoANsIMMIlEU AC Lma'afﬂ'm"l,vlﬂﬁﬁifu@ungmﬂlﬁ“l%ﬁu matched collector resistars Ta9z 1
1& matched delays ﬁaﬂﬁ matched output 3¢ tracking rate ﬁ"uqm'ﬁqﬁua:s s@uus adu Iih
output iiarlsUsasuAannunasiieifsadnden wom AL MECL 10 K §¢18
fimsUsu1l39Aafy noise margins WAz MECL 10 K H pneenuuuI LT si T -

52 1208 * 5%.
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A9UYBY emitter follower HUTMTUYDS output Taoluduiheimihiinaouss éu
970 differential amplifier W5y output ¥es MECL uazl¥ output iluussdummidn
§ 30190 transmission line Ha MECL 10K / 10 K H uaz MECL T 1@ msuidla emitter
output é’uamqwaffwtnsmfchf:'ﬁagﬂaaﬂgmﬂﬁ“l%’ﬁu transmission line sm:xﬁaﬁwm‘?ymm
output lumeuda drdmmuneluszaaiidsivioaes

1995A527)a MECL 10K /10 KH uag MECL III nesnuuUN BTy transmission
line TAeflusedu' i input a09da Vo, V., Wamsudlounszualddadu ouput uaz Ve,
Whitetounszuaiinsedluans mu v, fwsneenainduldiftensn crosstalk 5213192493
Sdyninudalflunssinnuivensesdiam eI’ Tasmsusnides (spike)
ussdulrlfheontumiousitlu  bias  voltage, Vg  IAAIINAITINAUVBINTTUANY
transmission line THugazidis pin Vo, 929nAagiusz Y ground Tﬁﬂiﬁszazwwt‘%‘uﬁtmwhﬁ
wiiluld ol v, ﬁywumiaagjﬁmzw ground 1AEITM)

fadmnu input‘ﬁ pulldown Fafuanslunm 2.1a Sudnymzves MECL 10K, 10K
H wag MECL IIT Tagis MECL 10K, 10K H i MECL T 1¥aamdumud 50 Q e
input 133 IMa 97N wansistor Fmmamafigodld input ﬁﬂﬂg"ﬁszﬁu 0 garfueg lifians

14 input Adadrae1 13

MECL Logic Levels

mssmunse iz uaaddifiuians switching ¥esnT MECL 10K luviues
Bofuen s mnity MECL auq 18 uadeslfussdunmaunasus i lidh
Tz an donne iny inputFiussdrlntiiuiadu v, vedduvinfiuszdu o V4. min | >v,
I 2 V, max l , A7 input transister Faud Q1 b Q4 Felunmit 2.1a vz ldshinssue
111999119A comn emitter 4B 4 transister HARYUSTUIN <2.09 V ; Vg + Vgos R -1.29V +
(0.80V) ¥9'llifivenedonis bias (base Y09 emitter) VU Q1 d9 Q4 dwmsudludah Azt
I () fi'lnan1u Ry, Q5 tag R, i

Ip = (Ve = (Vi + Vi) /R X -4.0 mA.
usesulthfiand collector resistor 38 RC2 amnsadnuan Id@sd

Vies = LpRes + Re, X (4.0 Ma) @ (245 () =-0.98 V.
ATEUA output Y84 transistor, 1B dediiianenidieifivufunszue switch current oty Seda
ment 2 $198ueen 14 OR output 14910 emitter — follow, Q8 FafAsEAY output 1Y one

basc-cmitter drop %3z @uirs s Il
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VOL OR = VRCZ + VBE
Ve = base 214 emitter drop U4 Q8 éaﬁi:ﬁuﬂszum‘flu logic 0 (i.e.. 6 mA W11 Q8)

amlsnA TA =25 °C
A28 base Y84 NOR output emitter ﬁﬂﬁj‘ﬁ Q7 %sﬁﬂ'mgiﬂizmm -0.05 V Llag yielding output il
A1 -0.89 V ANIZUE output IAUMITY 22.5 mA uaz TA = 25 °C (usedu Wi output uaz
sedunszuaith gnauy@in 50 Q load itlatwga, VIT Wiy -2.0 v)

I, = (Vg — (Vin + V) /RE & -4.51 mA.

V,;=-080V

Aszuad naru RCI fia“lﬁl,ﬁﬁ!,mﬁuwﬁmzﬁgﬂ node Y89 Q1 31D Q4

Vet LR =(-451mA)® (217 () X -0.98 V.

ﬁ’mﬁqa outputﬁ emitter MU Q7 99 naAsEAILsedu 1WTae one base-emitter drop
Saii

Vornor = Verer T Ve (output device at 6 mA)

~-098V+(-0.77V)=-175V,

a

TA Hlgamguisnaminiu 25 °C

=Sh.

9 A 9 S0 e
18U transfer curve 1UATWN 2.2 (2) 1ag (b) Uon NN WNIGABMLYONLNY MECL 10K

P a v A
Tuvazitingg switching  doyalugyl 1-3 avnngAnssunisualasawes NOR el vin
g o]

Q' .:3’ ! f ar tJ - A

NN Vymin Yulife Vi max luszninedl output szdalianmiznszdy High uaziile Vin
] v ket
AAAN V,, max 484 Vip,min output Mn3 NOR vetilaeuilu Low awaiut input vzifluwin
L 2 A ' b ] A o {at 1
iS04 IUNINAT V,y, min Uag output AvzifluayliiFess ds slop NliAnlszana 024
o @) e W\ e PR\ 4 2

w10 input Sapsniemeludmunnde luliFesq FusziSududaN 0.4 v dietaugaiill

] ' 9 1
base-controller 9215 dias UJABUAD LLAZTINTT collector voltage IMNUU output il:’,!.ﬁmﬁu

Qs Q’ s A Q' s 1 1 a wva
PINN 0N AUMIIANTTAUYOY input  111899I1NYABUAIBYFINTT Vmax Msifranulu
d"d [ ra :3‘ a aa 5 1o
mode HuafelaiRavu ‘luﬂﬁﬂgmﬂmmu‘ﬁssum OR output level 32¥UBYNU collector
voltage 489 Q5 (WA 2.1 a) Tavh output fvz lui'lAsunansznulag 910 input level Noglu
transfer region
=1 Y 3 X a . .

17 2.2 () uaz (d) Wuguaasiiudang@nssu switching Y89 MECL 10 KH 1z
517 2.3 () uswaziBuavean parameter TumINATOU DC FMF 10 KH 317 2.2 (@) lu

Y s o . J I3 . 2 I o A a
521 output Y84 NOR #d9910# Vin ¥Ude V,, min Fuilusazifoafufl MECL 10 K § slop

afay
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T
85°C
i -~
X kg el
- 2\
-0.950 o e 7 7
q.k gsoc W\ // -30°C—259C—
1 25°C \X// OR Output
-30°c Wk
OUTPUT VOLTAGE -1.350 !
(VOLTS) ! I\
l.85°C TA\ 85°C
NI // \\ \\\‘ 259¢c—
-1.750 — \‘N‘
“'25°c——\—r————— NOR Output
r-30°C T

-1.6 -dgy-12 -1.0

INPUT VOLTAGE (VOLTS)

(a) TYPICAL TRANSFER CHARACTERISTICS AS A FUNCTION
OF TEMPERATURE (MECL 10K)

f i

—— ,1‘350 -1.475 -1.105 0.810
Gate Qutput VOH max —s ! : -0.810 .
. % 2 5 - High
(measured test limits) X §
Ve o VOH min t R) .0.960 State
A= UTy W\ Y on | 098¢
|
“ i NOR| .1 630
[y - -1.650
VoL max ! L Low
v . State
oL min —*
Test Conditions: 25° C Vit min
\Y + .52V X
EE Vip
5082 matched Gate Input _ - :
inputs and outputs (Applied test voltage) Vgg = -1.29V
(Switching Threshold)

(b) MECL TRANSFER CURVES (MECL 10K EXAMPLE)
and SPECIFICATION TEST PQINTS

’;,‘ﬂﬁ 2.2 MECL 10K Transfer Characteristic and Specification Points



v o
Hrifaromanaa NITIOUNMANANTTLY

75°C 75°C
25°C

-0.95 0°C W

25°C

0°C

OUTPUT VOLTAGE
(VOLTS)

T
RS I fppes S . \ N

INPUT VOLTAGE (VOLTS)

(c) TYPICAL TRANSFER CHARACTERISTICS AS A FUNCTION
OF TEMPERATURE (MECL 10KH)

MECL 10KH
n
—t
4
-1.85 -1.48 -1.13 -0.81
VOH ma
X -0.810 High
v 5 i >
OH min N 1/ } 098 State
v y
OL max L ~ -1.63
N Low
VoL min k] 1 195 State
V) .
It min VIH max
Test Conditions: 25° C Gate input Vit max | VIH min
Vge 7 -5.2v (Applied test voltage) Vgg = 122V
50 Q0 matched {Switched Threshold)
s and outputs

(d) MECL 10KH TRANSFER CURVES and
SPECIFICATION TEST POINTS.

zﬂ‘ﬁ 2.2 MECL 10 K Transfer Characteristics Specification Point

00361
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Forcing
Function | Parameter | -55°cQD -30°c® o°c@ 25°c@ 250c® 750c® 85ec®@ 125°c® Unit
MC10500 |MC10100 | MCM10100| MC10100 | MC10CC0 | MCM10100 | MCi0100 | {4C10500
MC10600 |MC10200 MC10200 | MC10600 MC10200 | MC10600
MCM10500 | MC10800 MC10800 |MCM10500 MC10800 | MCM1G500
MCM10100
ViHmax VOHmax -0.880 -0.890 -0.840 -0.810 -0.780 -0.720 -0.700 -0.630 |Vdc
VOHmin -1.080 -1.060 -1.000 -0.960 -0.930 -0.900 -0.890 -0.825
VOHAmin | -1.100 -1.080 -1.020 -0.980 -0.950 -0.920 -0.8610 -0.845 |Vdc
VIHAmin -1.255% | -1.205 -1.145# -1.105 -1.105 -1.045 -1.035 -1.000
VILAmax -1510 -1.500 -1.490 -1.475 -1.475 -1.450 -1.440 -1.400 |\Vdc
VOLAmax | -1.635 -1.655 -1.645 -1.630 -1.600 -1.605 -1.595 | -1.525
VO Lmax -1.655 -1.675 -1.665 -1.650 -1.620 -1.625 -1615 -1.545 |vdc
Vitmin 5 VOLmin®| -1920 -1.890 -1.870 -1.850 -1.850 -1.830 -1.825 -1.820
ViLmin I{NLmin 0.5 0.5 0.5 0.5 0.5 0.3 0:3 0.3 KA

NOTES: 0 MC10500, MC10600, and MCM10500 series specified driving 100 Qto-2.0 V.
e MC10100, MC10200, MC10800 and MCM10100 series specified driving 50 2 to -2.0 V.
(3) Memories (MCM10100) specified 0-75°C for commencial temperature range, 50 2 1o =2.0 V. Military temperature
range memories (MCM10500) specified per Note 1.
@ Special circuits such as MC10123, and MC10800 family bus outputs have lower than normal
VOLmin- See individual data sheets for specific values.
#The MCM10149 specified V4a min @ -55°C to be -1.175 V and @ 0°C to be -1.130 V

Cach MECL 10K series device as been designed to meet the dc specitications shown in the test table, after thermal equilibrium has been
established. The circuits is in a test socket or mounted on a printed circuit board and transverse airflow greater than 500 linear {pm is
maintained. Vgg =-5.2V 2 0.010 V.

(a) MECL 10K DC TEST PARAMETERS

Forcin:
Fumi:n Parameter | -30°C 25°C 85°C | Unit ELECTRICAL CHARACTERISTICS
ViHmax = VOHmax -0.875 | -0.810 | -0.700 | Vdc Each MECL 1I! series device has been
VOHmin -1.045 | -0.960 | -0.890 designed to meet the dc specification
VOHAmin| -1.065 | -0.980 | -0.910 | Vdc shown in the test table, after thermal
V{HAmin -1.180 | -1.095| -1.025 equilibrium has been established. The
ViLAmax 1515 | - 1.485 | -1.440 | Vdc circuit is in a test socket or mounted on
VOLAmax! - 1.630 | -1.60Q | -1.555 a printed circuit board and transverse
VO Lmax 1650 | -1.620 _1'575" Vdc airflcw greater than 500 linear fpm is
ViLmin T VoLmin -189C | -1850 | -1830 maintained. Vgg = -5.2V £ 0,10 V.
ViLmin ] LINLmin 0.5 0.5 0.3 HA

NOTE: All outputs loaded S0 N to -2.0 Vdc except MC1648
which has an internal output pulldown resistor.

(b) MECL [Il DC TEST PARAMETERS

gﬂ‘ﬁ2.3 MECL 10 K/ 10 KH and MECL III Specified Logic Levels and Thresholds
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Forcing
Function |Parameter | 0°C | 25°C | 75°C | Unit
Vowx | Vonwax | -0.84] 081 0.735

Vorun | -1.02| 098] 092 VdC
Vi v Vouws | -163| -163] 16| .
VoLun | -1.95| -1.95 -1.95
Vi min line min 0.5 0.5 03] pA

31091 2.3 (continued) (C) MECL 10 KH DC Test PARAMETERS

omiznanlgimsde MECL Tulssaniu lildReadeses lsfudldnan o
Tavase uASsmswaaiinwdmiuidusnwaasadt Lilhfechuasieaiinncsaszga
slower logic 1118 991081514 transistor fiflsnamnnndwialal MECL fiqadvedfina i
Tums e Taodsznsusn us s IiThfifae1n 2993 basic gate (szans 4.0 1 MECL 10
K) 1/ 1¢%10 transistor beta Faifu transistor beta Sermsaiinrndalddaud 70 81 300
18 dlszmsd 2 sedunsedn i output %zfuagjﬁu aTea drop 1 high output Lmzﬂfuagjﬁu
Sasraaudaduniu Tu low output TAedAsIdIUAIRIUIIM (resistance ratio) A MIDTIATBY

Tuaae £5% D9 T 20%

kd 3
a a g

dlseans ey 1110990 transistor N19VTUTINTSONAD gold doping Fsawsnaldan
nomzan  ndulisuiideddly  MECL  &ufuszi W ldwadninandt dszmsd 4
collector-emitter 5484 I 7hd1 Iun s eonupuieiides iatounin

iflosendefdie  denda sanfuANEIISDYES Motorola  TuMsAILUNS
guiiua fldldnaaduat MECL Hunounn Jeminuend wdildmldielums
DOALLVINNTARAY
Noise Margin
MECL 10 K #ta2 MECL III

Noise margin Aousadu s naundedi limuases uazdldszundfiams
#59 Noise margin A AIMIMLANANTTHIN VOAANAIAVBITZAY logic input (VIHA min
o VILA max) FUTORANGIAGIADY output (Vo,min %39 Vo, ,max) TAANIN input
mantu gl 23 TduaasvaziBuavesiadiianamfanaingagaves MECL 10 K / 10

KH ttag MECL III
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Noise margin 5¥AUGIMIIADINAAVAT (Vy,, min) 880910 (Voy, max) THiues
{Heafiu noise margin szdUAMAINsaM IdINMsinay (Voua max) 880310 (Vyy,, min) A9
AANAIAGIRAYDY noise margin 1AUsziuietsdouga 0.125 Taad dmsulu MECL 10K
uaz 0.115 Taad dwsuly MECL I Tumane dual inline awdsnd nslssedy output

VoA 19 1 a a 4
voltage 112995 MECL noise margin 9¢@ni1#dsziu’lA fefianlszuia 75 dod T

MECL 10 KH

AszNA MECL 10 KH & output voltage 1 A #19 (Vo 1Az V) Feazlinatmuas
Srqauazgagall Anfesgaves v,, uwaz Awngaves v,, Tunszga MECL 10 KH il
miloufiua1 v, 1oz V,,, Atmualuaszna MECL 10 K

A1V, 112995 MECL 10 KH 3217 UH58803181 Vy, 113995 MECL 10 K Tunn9
$299umgil input voltage (Vymin 1% V; max W MECL 10 KH Ssfmilousy vy, uag vy,
lu MECL 10 K) Snisnsesimaiildinisysudsedu Tavwaninnisusunlgeild noise
margin 5¥§1 “1” 1FY margin ERY “0* @i 150 mA. 'ﬁﬂﬁaﬁmsaﬁawma}qqqmmﬁ
Suilunisdmiy MECL 10 KH uaztlsulgsluios tacking rate fiduvenlidmsuszdud
171 V,, #1150 MECL 10 KH (-1950 m V tnuf1 -1850 m V &5y MECL 10 K) N5
wasuilasmari LiaTinasuseu noise margin  Wiinsduszduin/douuasiesan
QuUngil uddamsunsniomnlaws i liihagenadIgamnediugaeiiansiuld il

2.4 UAAITIHAZIDUAYDY noise margins §115UNISUAlsUTIUVRUMA Y

VEE ~ VEE 3 VEE
10% Typ | 5% Typ Vee  [+5% Typ

Parameter Min Min Typ Min Min
N°'Siig"§’9'” 10KH | 224 150| 227 150| 230 150| 233 150
Vi(mV) 10K 127 47| 166 86| 205 125| 241 164
N°i3‘i2"\:"9i” 10KH | 264 150| 267 150| 270 150| 273 150
Vi (mV) 10K | 223 103|249 129| 275 155|301 181

517 2.4 NOISE MARGIN versus POWER-SUPPLY CONDITIONS



21

f01l57 2 94 noise NauladmsulFlunseeniuy 1HANNISAD gate AANAA
"o Y A a ° . . K P o
aoisoaiu 1oy Tavhivinadgaues noise input dzunsWIulimane wlungaizia
a Al d . . . . . .
yu1a 11NN de noise margin uaml,é’aﬂﬂzﬂmmﬂu noise immunity %30 ac noise immunity
9y Y3 v . . . a sy o d' a a ¢ &
vinnnaaeulduaasliifiugi noise immunity amsnAvziianiosngan 40 dadlian a9
a | . e v o g . .
8NN3 de noise margin N muA L lasszduusefu i edrelsham ac noise immunity
fnamendwnlumsSas i liausoszyawe sl a1siedeya (data sheet) 18
Tumseenuuuaees Fldzidhldifeadesiy noise margin Tunsdifinaln (device) i
gamgiuandeiy wazdusene ihaesedudu Tugli 2.3 Tduerasmnsededanaiaiiia
o ‘ v & 4' a [ o d'
U logic level suilumamnnmslasunlasvesgungd sy msulasuudasves
Y s 4 % ¥ 1 é’ 1 o 1
5@ output Swifleananilefeusen e logic 11evel lildvnegiunsedulvilnwnie
d’ s té ~ ! J 4
mslAenudasssdy output Feamalsndvediadoundt 0.05 vesnmelasuulas v, M3
{ o Y 1 Y . £ a
wWaswasiuszdy ¢ iWumannndasidiuvesdaduniuly curent switch Fenmlsna
' b4 v
wfian 025 vesmsaswuas v, awnaiidluaifildilszneunts rejection vesms
vy 4 a 4
ulstlsanluunasne i dadungAns sunileuss MECL
msfSeuiiensendle MECL 10 KH uay MECL 10 K fivznanse Uil ns
wSeuieusznlSoutui noise margin ivensuld Tu MECL 10 KH wag MECL 10 K d1w5u
A 3 - ar 1 y
SLUVNANIIY MECL 10 KH tag MECL 10 K waufiu 92auyA19sz)a MECL (Ma1ieuisn
115018 M noise margin VossTUBMUUNENT FAununSeAnd szuufly MECL wila
=)
1hen
o { \ A a
msldszun MECL 10 K definan lludatedy msweay logic dulddesingan
swnaluszuy MECL 10 K 92 MECL 10 KH, MECL 10 KH %1 MECL 10 K 4ag MECL 10
b4
KH 94U MECL 10 KH _noise magin ¥89n3auns fif1eau amnsousnd s ldawnsal g
7191 2.5)

ns@f 1 Sluszuudish power supply 1atene usazasvziiussdu Iihidusaszae
) ~ o ' ] ~ o 19 g 1 { P
fu o uaziussdueglurenglnssiaansasula  nsdifiez 191 &nsefigunsalndied

1 k4 k4 v

Y o

v do Yy Y] 1 a St o 1l =
’Jlls\iﬂuqﬂiﬂvlﬂ‘n'mﬂ’luau ’d’J‘uﬁlﬂﬂqﬂﬂ’immti\iﬁu"lﬂﬁ"l’e)gﬂfjﬂﬁl’m 1y

LY

usan Ilheghqad
1édmeduun
A o, A (R t A A oy TR,
asaif 2 Wuszuvntunastw i wnaadoinieivatss unastiouautuilu slave
b4 v 1 v
WA BuAe master 1 o4 sruudsnandansaasunduiuliinlduadiondouuda
d kY ~ @ ' 9 =} a
N9 ginsaivzAvsilusadu Il wldivileway
AsAAN 3 szuugRIiuNsIduTIeaiNe AYNa1Avee W (Supply gradient) 9

11183931910 resistance drop U V., bus
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a d. wq; U 1 1w
1NN AATIZHIFAI noise margin YB9IUU MECL 10 K / 10 KH e unnu 150

margin §M5UNN9) 10 K 50950 supply 8g# £ 5% wamsTasediinliamgifi 2.5

Case 1 Case 2 Case 3

<
g
o

Tk 8 130

>

WORST CASE

j
WORST CASE
VNH OR VL — MV

Vi OR VN

588383

LU B S B
™

= 5% = T8% N=-10%

v v iy ey ol 1 1 1 1 L

c 2 -4 -6 -8 10
Veg REGULATION RELATIVE TO - 52V — % Vge GRADIENT RELATIVE TO 52V — %

& 12ECL 10K ORIVING MECL 10K B. MECL 10K DRIS/ING MECL 10KH C. MECL 10KH DRIVING MECL 10K D. MECL 10KH DRIVING MECL.‘IOKH

g‘ﬂﬁ 2.5 NOISE MARGIN versus POWER-SUPPLY VARIATION

Ys21ANU892995 MECL

iuly 1éNezivondoIensiug 1y MECL differential amplifiers 131820 un10uae93
A o 9 a . B Way < o_ a ad 1A a [}
it 1A logic flexibility, A52 tazanssonmias IWatiy Tunisaefimaiia 2 aghs
USNAB ABUUUBYNIY LAy M5 collection dotting AIENT3LHI NAND iaz AND logic

v W 24 o [] A n:g
function 1979U&7 OR 18z NOR van? MECL #99gilfiimsniag (delay) tWudiuiios
=] ] u’l’ a o v A o o ' o
dntleuiniu maiaf 3 e n1311 Wired-OR Taoms 14 logic OR function Tau#i tying &2
t 4
emitter-follow transistor 147111 2 #mTeunnd1 mafid19du 19 function 1Fedeumolu lu
o d o w WA o ax \ Hq @ A ]

msEnyInTIG ez i1ae T ua liimideusuds collector dotting N1Fn1sIFRUABABUEN Tay

AoA? logic output Whdufiu



B8 0— }
Co— Q4 Q5 Q6 Q7
Y —o3 A
— 4
}/I § 4 A
Q2 b §
§ Q1
319 2.6 Series Gating
? T —OVcc2
Rc R1
Q3

"

DO

l/——Och

Q2

O VEE

Lovo (A +B) = (C+D)

—O VEeE

Eﬂﬁ2—7 Collector Dotting
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nsde inveunsuFudiuiy 4 Taumsnsde MECL differential amplifier 1117
Bufums currentswitch Sl udnls “ree” a219 14 nunasnszue Q1 fefifinlunm 2.6
# input control ¥INT5 switch Q2 / Q3 iumansalaouszd Qb uazi¥euds Tasaay
resistor diode bias network gnﬂé"mwia{iumxﬁam%mzﬁmmﬁuﬁ Q3 Tindeu ¥l Q3

level 92810131 Q7 1Az Q5 %A upper switch 2 A 1zgnAuAN TAu Y input Y94 B 1Az C 2913

£ J— - — T —
Tausauvanuasyil 4 logic function fin A® B AeB AeC 15y A¢C 3435 MECL o$1s
@ o 9 s . Y v = =
il inveynsy 3 szRumFnaeiiu 8 logic function Tasldundetienszumiivaunaudon
Delay fitiws 11270 input TIDu0av84 switch sz Nogllszunn 1109 delay
delay AUNg 1N input N52AUMAIUOS current switch IZUTTEZHIUIUNTT INTIZTEAY
‘4 a = o @ ) ]
input 1fAen Q amlsnAvzdinlszanes 1.5 gate delay dmSudeyadus uenimilosninld
nam A50g 1R INATNd M TlaAsIgazdYA
1 4 ' \ A as = &
inpeeynsy 1RfSounh MECL logic 1ifesaniiussfinaillu AND w5e NAND
4
& p .
logic function N133AUNUUBI OR/NOR function ﬂmmﬁ]ﬁugm MECL %43 4 logic function
farmsuilunenmsesnuuy logic Wiz AnEam  tnveynsugnldnielu MECL daulvg)
o o a g o
1% function 1FFoULaL flip flop
M3 dotting (Collector dotting) (Humatiafiaesnld i MECL 10K / 10 KH foaynsy
] E 4 k4
g 1dnadialing e logic AND function iuamnsoRildlaunsaengu node Mot 1iun
A 1" W o 1 ' o { A ¥
wuFeudeiunguasngy falugalit 2.7 1ieAeA383TH 2-input OR gate 3 logic function
4
fege 11/
VO=(A+B)® (C+D)
gaFId UL (RC) 921971 transistor Q1 waz Q2 n1sAeMelu (interconnect) A04MS input

athatton 1§ Taouaaz @il logic 41y 1 1We R output eenundusedy 1 o dafuiaduly

&z 19e Q1, Q2 Tumsth Wi luaaudeatu @0 input ogludn1us low)  clamp gn
dunlddmsuditanszualu RC uaz 1 lumssnuszduus sdu i output Wil togic ¢
Champ 9z)5zneu1Ud28 R uaz Q3 1519zusileldusn #3101/ Q2 Ty node v laj
fuavlainnnit BBRI + VBEQ3) msunsved delay Tuyne sunniidiuaseseya dotted
aefinuninfu FelasisnAregfiamnnd ing delay ﬁrugmagjsn 20 %
Lﬁ@iﬁé”miammﬂsﬂnmmqmﬂgmé’ collection — dotted logic function %ﬁ@dgﬂ

Vet o . = 4 a 2
panuuy ¥ VOL wileuny ina logic §33WAN TA = Tmax Lﬁ’e‘)‘l@ﬂ“] LAY input ‘ﬂﬂ‘VfﬂJﬂL‘ﬂu
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logic 0, VOL wziluauuinnivnasssuaifianies dnwazdenan lildfinaldsdans
duituamivesgulns el ud 9ziRY noise immunity S15VIAY 0 level

%@ collector dot (OR — AND) logic function NAIABLLULBYNIULALNAANTTUVDS
Wired-OR %09 MECL 1Fadou ilildmsoonuuuiiisz@nsamuniy famidauuy
complex logic function mnfu
MECL Flip-Flops

2995 MECL 10 K / 10 KH tiag MECL III flip-flops Hanua i%gﬁamsﬁmuquws
master - slave §ef 18uarasTun i 2.8 Fauaasnmn MC 1670 Tuudazgrarsfigndmuaiu

! o 1

o = o A ' A o A Y
1 master 1einUsuAou W egaueiledyapanninuiiy low wazdeyaszgndededau
A o g Yy v . Yot

slave Tumeundagauiuuin 29suuuiiamsadedin noise 1AANI1I99 ac coupled Hay
13igouIna 11D overshoot 14 input H@NINT master — slave flip - flops §9 laiTims $riaraan
] A Y a g
FYUUD 9T LFIFOUBNAY
A5919 U89 Flip — Flop

2995Tugali 2.8 v gnauy@dimeuisuAu Q, C1, C2, R, S uaz D fAmeghszdy ¢
woz € egfisede 1 1Fudu dayananninuag R uag S input g0 1UL low transistors 1Q3
uaz 2Q3 vznaedarinlWih iy output U9 slave 124 fed back Soundu'lif transistors
aeadadenanIdid i latch assiuiedyanauuiinudy low 01N output 184 slave

veduniioudn Tuau master nszueraz Tuariulanme 1Q3 uaz 1Q9



MASTER

SLAVE

Veer

RC4
100

2Q9| 2aQs8 2Q7 2Q6

4
mi|

1Q16| 1Q17 118 |1Q19 2Q10 2Q14
1Q6 1Q7 d a
C2 0—4
cro- Yos 125§ §125
s o—
RO
0 R8
55
Fia2 10;4 a1 2Q3 2Q2
1Q13 —% 2Q13
S35
\ 50 k
272
Rp'§58° . 1Q1 2a1
Ape 350K o 700} o1
56 i Rp* 100 1‘34k§ étaav} , 700 50 1.34 k §1A34k
50 k Y o2
. . ‘
Option: Rp = 50 k-ohms or Rp = 2k-ohms. (L
VEE

7171 2.8 MECL Il Master-Slave Type D Flip-Flop (MC1670)

9T
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muffﬁmgﬁ'h D input naeiiiuanIug high Feyny1as high-input VUF MY 1Q4 Hinldduih
1 way 109 Daas wazusedu Iianaseudaduniu RC1 sldaniug low-state Voltage
Lﬁﬂﬁuuugmmm 1Q11 uazuY emitter ¥03 1Q11 tiesnniududosil® liifinszualva
MM RC2 §THY0A transistor 1Q10 1zagluaniuy high waziieansazfieundulu emitter vos
1010 wazgnleufnelilegiiss 106 1Q6 gn bias dmsumsthluih ueriogenuifl
drumelinsue naru sfuis livdh Il

ﬂsnf':ﬂmgﬁi"mﬁqmmﬁagmuwmmﬁmﬂmmﬂu high mmxﬁﬁmmgmﬁfwz%u
transistor 1Q2 9213 WAy transistor 1Q3 xila Y lkidunenszuad sy common-emitter
transistor 1Q5, 1Q6, 1Q7 uaz 1Q8 ﬁa&ugmmmqﬂﬂm‘fmdﬁf ondu 1Q6 oy luaniug low
~nszualwaru 106 Ml 1Lae emitter Y04 1Q11 Sensaniuz low 13 uazg i uag emitter
483 1Q10 agluaniuz high a0 g high U1 1Q10 uazvzinudig 2Q4 vesdu slave

mmzﬁﬁ'ﬂgnpmmﬁﬂ1ﬁms?iyuad"|wimﬁm 2Q2 Asuila uay 2Q3 wila ($19ds
usaf Wi master  slave 9zAPEY QALY clocking AUUDUYBIEIU master )
{99910 transistor 2Q2 nsTuMIAZIIUYEY 204 ofluaniuz high dunens Inaves
NSz AeviidD 2Q2, 204 uaz dadunu RC3 ussiwliihiianasendidunsd
A0MUSEUR low UUFIMYES 2Q11 Aerileelife emitter 483 2Q11 §2v MINIAUATYL

nszuelnauu RC4 g input N3 ives 2Q10 Heramziliu high Tuiigaanizinaiil

92 fed back N1 137 latch transistor, 2Q6 Uag 2Q7 uamsﬂsmguu Q uag Q output oL
a ' .
Yzl clock voltage ANAY transistor 2Q2 Ta wag 203 Ala weilumsws sugesms
@M%Y latch transistors “ locking in” 1 output ¥4 slave &5 ludau master usedu T
L4
f1dean szdla transistor 103 tazda 1Q2 Y lRe w150 input transistor 1Q4 14 duiueu
v 9
master 9241599 D 9nA3Y
x £ '
({euenTauszn e master Uag slave flip — flop SudgyaNN R8 nszuah Ina
4
FUR A UN U9 YA T I 19T AL VB YA transistor 1Q2/ 1Q3 Wag 2Q2 / 2Q3 NIFALYY
$19z1yAn139191 D input 89 master flip-flop 304 sl aunsanwdoyasin master lilg
9 1 PR & [ a vy 3 ~ =
slave 14 lusgnnenlimsasudaanauwni 61 D input In1sulasuulas msvawry RS
wduven Il Tuvesdyananintedied e e lf 19 laTas lisharodeyalu
1 :} d‘ s S
sy e doudyanauiin
- . ~ A o @ o VoA e = £ v a &
4 set 1Az reset input AMsiFensuiwiluesisd Wunuedwinadnnziialuase
Y ' ava Sao @ o @ a & 4
S udnsUfiiansAdeadien fu vazd logic s2AD 11AAYUA S input transistor 1Q2 A

4 v o & o G & ' 4 4 Y
LiﬂﬂﬁWﬂLﬁuﬁ’Ju{lﬂﬁ’l U INTTUUYBINUADUULTUIULAADUNIN  1Q19 FUFDUABAU S
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2 & ' 4 '
transistor 1Q5 mmumﬂﬂag (on) LLﬁzQ‘lJﬂ‘iiu feed back 1Q6 tiog 1Q7 latch i’fmgm%ﬁq master
A wAa LY Y ) J d’ { o
flip-flop ttazmyulfiAsmadies dufiezifaiuil slave A transistors 2Q2, 2Q5, 2Q6 Lz 2Q7

mMsulseunsuaszga MECL

e

a { 1 { a1
S10azIBuAR N ANTINTEY MECL filogudalugli 29 ginsaiaiee luaszqail

e

4'
n

AR

wgninSeufioudy  Teouedlifigmaunaswadnssuvessin uaziilosainad
A9 Z1I19 10,100 series 1402 10,200 series 9uun lasisananguiloanaindu ANuLANAN
. a o o 2 44 o
SENIHARS TSI IUIAE military vzgRoneenu RNzl sEAUY [dFamniv
= A o a o v Aa a’; v o do @ a o 4
1. Susefisimsiladmdasamudazsiaiulauduiusou ImsWasaasmum
(] 1 4 A w d =) o :: 1 o
athereLiles Waadaa MECL ImsWandiedu nieaimin, logic uag LSI
Tnue
2. 0 2993 luaszga MECL veiidadusuegnielu il u VBB bias driver 2997 bias
qneentuuinlfamsnlfiRem A lugavgi, ussduldie wazmsnszae
s1feluih fnsevnqulutaenine ypq dauves MECL Hisz@AU logic inilauaAn
s Q. 1 o s 1 &
nazsunssan I 1&lugaesasranile T M10800 taz MECL 10 KH 3
' 1 o 4 o q Y o .oA =
yaegassmssarous siuTvily network F9azilv 52 logic Hnned
2
NV
3. 2493 MECL 10 K / 10 KH uag MECL TI Hjaianegnmsitla emitter output
el dweensiFousefiualy transmission line (Auualy McC1648 f'litla

emitter output wazerwisalFenld Tag lidesdiddumunouend 14
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FEATURE

MECL 10KH., |:

-

~N o

17.
18.

oA wN

9.
10.
1t
12

13.

14.
15.
16.

19.
420,
2.
22,
23.
24.

. Year Introduced - - .

Bias Driver

. Output Pulldown Resistors
. Input Pulldown Resistors
. Maximum Input D.C.

Loading Current

. Specified Ouput Current
. Maximum Output Current
. Transmission Line |

Drive P
DC Loading Fanout
Input Capacitance, .
Output lmpedancé'

Gate Progration Delay
(typical) -

Gate Edge Speed (10 to
930%) :

Flip-Flop Toggle Speed (min
Gate Power

Open Wire Length (Less
than 100 mV undershoot)

Wire-wrap Capability

Use of series damping
Resistors

Separate Vc Inputs
Speed-Power Product
Wire-or Capability

Full Military Temp. Range
Flat Package
Dua!-In-Line Pcckage

* Voltage compensated
“* To be determined

1981 -

we
No

265uA
=22mA
50mA

Yes
83
2.9 pf
7 ohm

1.0ns

18 ns.
250 MHz
25 mW

3"
Yes
Yes
Yes

25 pJ
Yes
BD**

Special

Yes

50 pJ
Yes
Yes
Yes
Yes

37 pJ
Yes
Yes
Yes
Yes

4.6pJ
Yes'
“No
No
Quil

51/ 2.9 MECL Family Comparison
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#)N%] MECL signal-ended input AN pull down agnmelu (wilsndse
1 o 1 1 4 ' @ A { 1 3
S = 50 k) lfherenisFendemudaya e 111910 input ladilildn
k4
amnsoddesiel3aeey 18 waramsomuyAaome vor Widu logic ¢ 14
4 t ! o A @ !
’qﬂﬂsm differential device 98194%U T1YTUYBI MECL 1¥8UNY TTL translator T
Y A o . ' & Y a A 9
994 input N pulldown resistor Lmm‘mamaﬂummmazmuﬂmmm"hm:u
asaaasteya (1wldiungy MC1200)
5. nszua DC gagadl input a1m150501A Hswazideaszy i lumadeya luses
snouiidudyanaveansiiugiu winga input 111299531091 1 94 19U 109
5 o Yo 9y = A é’ ~
strobe line Ml udv alins iinnszuayudn
o 5 B o [ £ A a @
MsAMINNSZIE input, lin, §MFU MECL 10K / 10 KH #ai3uadn
Frumn input = 30 kO Rin) vzdos Wnszuanndadmmmadv
I =V, /R, =143 UA
21D 6
{ & v { ! g . . P « .
g v, = ussduRiianaseudadnimi input, Rin il logic input il 1
Vg =-52 V, usedu Wiy
V,= 0.9V (mmilsnAreilszu logic 1)
J ad =4 1 (& v @
Amwamnmdsngi 50 kQ  wldpssumfivadndesniniy  uAvHIAdA2
9 A oy A = @ K A
frumudug selisrganndfenSsufisuiunseua impedance U994 output 139
14 line impedance
6-8. seduuseduliT ouput gadmuanssdunsTumliAeuveness  MECL
10K / 10 KH (g MECL III 9noeni1 44 transmission line 50 {2 oz dugai -
2 Vde (32910 VCC) nszud ITT fisududeslflaveats termination Ao
L= (V= V) / Zy=(2.0+ 0.9V /50 {2 =22 mA
A :/' Yt & t A [ 9 o [ ddy
11199910 output ugarua 13 50 ohm. Load Fufluai lignesdmiunsdit
arwsadlunsesnuuy s uiuzdesiifnegis transmission line 50 C A
14
18 MECL 10 K / 10 KH eusasiiam 1dd lugrennuduniunadenasus 50
= 1o ) ' v oA o w Y
&4 120 ohm uAgM3uIMIU MECL 10,500 1ag 10,600 iflujuiigngiia load 139

100 ohm (11 mA) n3ue output Nwenl¥ 1 MECL 10 K / 10 KH i 50 mA uaz
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Tu MECL IM ogfi 40 mA iitel¥ansnszuadildfseglutininiienny
laoaiuag
9. M5 loading dc fanouts §115U MECL 10 K / 10 KH 1az MECL II 9 §iians
1 <3 5 o o
TABA1SMISNIZIE output @Y ASTUA input  BYWIINAMN ac termination LAE
assuaisndudosldly transmission line 81973as AR ILUY fanout 1F8 103U
~ 9 1 9
nteun 1@
Aac o . v g 1 =Y ad axd VYa -5 9
10. SEasdanszua input vesdufulszyang 3 2 3% 359 1 WilmesTavaeli
194 91 H.P. 4815A RF Vector Impedance Meter UTIAAT impedance LL@¢ phase
A [V d
angle. 3n35701% time domain reflectometer (TDR) lumsdasimsinuilsey v
v o d a 7
impedance ¥®4  transmission line. (1‘]95}ﬂ?1ll’c’filwu‘ﬁﬂ’l\1ﬂiuﬂmﬁﬂﬂumi
Qo P . 9 g A dv Y 1 TR
S100M input capacitance In¥eyaves TDR  Fusesiezldndnliedw
a = =< 9 ’ ~ g g o )
az@oaluuny 7) s input capacitance dUVIALANUANITUHANUTZ LY rise
time 148 transmission line ©16V1BA delay 1§14 function ¥®9 fanout # MECL
]
AIMIGAG
11. DC output inpedance a1sad 1% 14 Taun153@ output voltage function Y84
AsLUd output A Z = AN / AL 179 output impedance zAvnioualuay
P o Y 4 Y { o
impedance fgndalfadiedayanes full MECL signal livel Tuvaizfiduay
transmission line  output impedance (resistive load) sziluamdel9IT YU IHYBS
@ . a’: y o v o d o g
output transistor i1l pull down resistor Wieinas§11I1daTIMINTAFAILLSLY
Tusyredaanalinedman  wgafiialiTasms Inavesnszuarinnes
pull down circuit
12-13. deyaeaunamenean1snyiieIm (Gate propagation delay), MINTZAY
< @ 1 o o a = ]
A, AN togele  wazmsnsydemasidih  Tswoaziduaeylu
anndeyanmsgn dmsumsiasiminieneaids (pd) szdasindag o
inputi amplitude 50% DFQYRYIM output N amplitude 50% LFUNU AWFTTUAINTS
@ ] V) ' @ 1
Saa w5292 3aa13z1319 10 D9 90% v89 amplitude UUTYYIM output LA

= 1

1 < @ o 4
pgnelsAmudivessmaugnadunany 1ziia1gendn 10% 1 MECL 10K /
:/‘ v a 1 d,. o Yo p=i =< & Y
10KH nziinlumsianvesdnaszaamaiiszdmualiiumn 20 380 % e ln
v 4 = & = Yo @ &l =
Novu 89nsziiy 14 MECL 10K 91 3 ns Tagsssua1az l93smsian 10 09 90 %

uaz§ Sy MECL 10 KH #1 1.8 ns J5n@sinian 10 919 90 % 1yuniu



14.

15.

16.

18.

19.

20.
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4 ° 0w . g o &
luiseq toggle speed MYANIMIY flip-flop I MECL III a71137 500 MHz As#
& o w . a St o 2
1&uaas3riu IFd1msu MC1690 D flip-flop. Fwluaszatil prescalers 4 A%
H9mAASI | GHz
LAY power @MU LAY MECL 10 K / 10 KH ttag MECL I MvuTaomwiz iy
2 a o a o d 1 ] ]
open emitter outputs Funuwvzldtundadun ECL daulng ¥
uals1521v04 output load 714 THFAAUNUNTHTY transmission line 1Az pulldown
o a ' ' ot A £ 4
resistor M 1#AAAI WG TUMITZYA1 TUTZUU output power NYRINNALT gate
g A o w
power AftaMsnIA1de Tulvs
P 1 ] 4 t o g o
17, yweanunvesaldeuaz aeNive vz Yuegiuams1menMs
1 3 { q,: { o
seneanus avesmeamdeyanuaad s zozmanngaildus sdu v
#ound1 100 mv 1nSeseeduluuni 3 meveRuannsaldldsy MECL 90
Qs A { o =) d'
&2 oAy MECL I #5711 ns edge 929171 reflection 1nan 11l Aszezamem
A Y 1Y Yy Y N .
aegaveseoildes au1sn lFmevieduunu 14 13U 1UULYEN resistor damping
M5 U NLLVYes a1uh I niu
o { 2 o =] [
15 damping A IUAUTEAIUTWINNNEIRTUN UGN (5-75 ohms) ALY
U d‘ @ o & dyd d' J A
ounIURUAION output ¥eed T Feeneliannuendeen liunngaifie
' L 4
Sl ddunuiisednlthin szilinsdhiuldveseeiuaa @
1 1 é Qs Y o 4
output 299531 closer MINAIMIABlagase Fenisdiuldfivzannsadiia
o, ° £y 9 o a0 ] Y v
overshoot 18z ringing WM Wmeamenung Inadnaims Mdawi li
damp €93¢1Y
™ ‘ﬂ ‘T‘J o da 1oy
M3uen VCC input i VCC1 wag vEC2 Wiudnvazniegudllu MECL 10K /
10 KH 1oz MECL I pin VCC vzuunfuiazgnlflunis crosstalk s3n3192995
. - N o\ L b
Tu package ¥9®19LNA high switching current {9V transmission line NIILLYN
vee flifinansznules nndeens1Fauue pint@on pin 2 ga Tiveldlums
4 Y 1 ' a
1o UIHY ground 150 ground bus ugW@AN vee MECL 10 K / 10 KH
9U191 U MC10186 1Az MC 10H186A & VCC ua 1 I function ApeMs 14 TO
v Y 3 ) 1w
pin 95IMATH LAY VCCI 1oz VCC2 uoniunay e 2 eedeiy VCC pack
pin nh
a o Jd {‘] A A Aqy A A g Yo a 1
Hanfad speed power 1uaToleN Idmiemuams i UFN Nisawnea
delay giiinAuegnn Taonanszaendesn  (milliwats) 1o THineuves
@ = a a 3 . . ] ] a a a =
WEIMTU52 ANTAMIINTU (picojoules) 0819 IsnAIINAANLsz@NTA M TN

o 4 o a d ' v
Warnnvunlunwndsewaemswaa  gunsel speed-power  AUY190y L]



33

§1U2UUD9 equivalent gate W logic function wagiliiaelvfweseesanas

A o ~ o [ dg (-7 o‘/’

Fadmaundulydmslutees LI Aluegiudnyauzmwizysunativug 0

Q 1 é ~ %
meluldndsnuiosndune output el 50 eedy
21. msseaeuuy —oR Wumaiiainnldiulees MECL wold ldmsseu

404 OR 14 1nen 13602995 output 118U Wonaes 2993 (1NN 5) gAAD
v P a . . 4

81 wired —OR output (H1u'11/'147 9291 1¥1AA noise spike YUV output A UND

:zl 1< u’/' o £ A { e . 3

Hanuaduuuy 1 outputs, Tumaianuaiisunilefin/dewiiu logic @ noise spike
a 4? A Y osll =1 2 A 9 ' Y 1 a Yo

sifnduiilosnniuladudinanilenlinszuaun output luudanounagldsu
=) & =Y %3 1 U

11nBn29esHile aulsndanunhevadeztieeninlumediones delay tazvos

Y A dy 1A
anunienaui Wifiosme lusguy
[l 14
22-25. foiAnimAnuDs 2993ATENATIAABIRINITINI T HNUBY packaging LA T
Y v
gavgiives MECL 10K / 10 KH flusiwazBeaiugunlddsznoumsuugii

o 9 = o Y A P v T A
499 GIADINTITU I NHUSATUBDUS Vlﬂ'lilWU'J'll‘cl‘]u‘ﬂﬂLﬂuﬂﬂ

LOW LEVEL SIGNALS TO MECL

71 2.10 Fuves Amplifier foonuunTasld Mc10116 Fudrsuiefisziudygnn
filvuaethatien 50 mv uasld doygies Output figndes Falumseanuuuil 1819 anw
F1umu 41a 100 Ohm 2 &2 vy ooz 1% IR A& MU Input 50 Ohm Tudayana AC
Tagsves anudumu aunsodaoulamdwesnamdumuvesaeld dau Capacitor
Coupling 15lufaileefiugn Operating ¥o4 daya s i 1n90g1Hg19ABINY 90 Operating Y84

R
WITHUNNY Vi, (Reference Voltage)

QU0 T - MC10116
Input
>50 mv
100
100
0.001
—e 5103 S:0
= —VEeE
Ves

3 1/71 2.10 Low Level Amplifier Using a MECL Line Receiver
1 . é’ (Y] ' s 5 =1 4
A1 Bandwidth §49AvY03 Amplifier ¥UDYNVN MECL line receiver ¥ path 02 15 W9z
weraa 131037 2,11 wudh MECL Line receiver 1511493 Path Number 51 MC 1692 2993904

= ] &
A9y Bandwidth gagaiili 500 MH,
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1 3 LY 1 = é
A1 Bandwidth g9gAY83 Amplifier ﬂdiuagﬂmw MECL line receiver ¥ path 0z 15 F99z

uaae13ug1A 2.11 19U MECL Line receiver 15114 Path Number 14 MC 1692 2935404

fl92 Bandwidth gegatiiv 500 MH,

20
T |
18 ‘ i
1 ! N
6 L ’
— }
14 T ~ |
R \\‘j\\\ .
2 12 |
© [\ - P
2 —~
& 10 ¥ N - T
2 oo N \&‘/ Mci0216 \\
ke | \ \\ ‘7—“} S
6.0 ! ! oI '\‘MCECSZ~ N
MC10115 ‘]/|\ \7 | “
L \ |
it 1/‘ b
MC10114 \ \\\
2.0 4
| .
o } ] I l
10 20 30 50 70 100 206 300 600

Frequency (MHz)

g‘ﬂﬁ 2.11 Gain versus Frequency for MECL Line Receivers
. . A o ¥ Y A A o Y o 4' =
MECL line receiver 1141309 veiuilu Schmitt triggers oz il AUYIUNAIND
o ' 2 {
&1 1) rise U@ fall time (HUY99 MECL $9312995989 MECL azuaasl] lugili 2.12 uae
k4 v
AMNI0AABNAT Hysteresis ¥992995 149 10N151A8NAT R, Uae R, Asnsmllugili 2.12

LFUAY

N\_1/3 Mc10116
{
r % ] -
001

Yl
il Ves

Input

SRs

o

L

l”—

*Pulldown or Termination Resistor

700

NN B
N\
&

g;é‘j
X
N
~-
~NNRH

Hysturesis (V)

"/
[
o

(NS

Al
/// / L» )}I,_‘ r;

e

) ji ol ARl
0"// J// Hi ] .

10 20 50 100 200 S00 1.0k 2.0k 50% 10k

Rp. Bras Resistor (Ohes)

gﬂ‘ﬁ 2.12 MECL Schmitt trigger and Hysteresis Curves
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ORG 0OUOOH

JMP MAIN
DSP EQU 67H
DATA UNSEP EQU 40H

DATA_SEP EQU  50H
DATA BINA EQU  6OH

ORG 0003H
INTR SERV: PUSH PSW
PUSH ACC

PUSH 00H
PUSH O1H
;CLEAR OLD BCD
MOV RO, #DATA BINA
CLEAR: MOV @RO, #00H
INC RO
CJINE RO, #DATA BINA+8,CLEAR
;GET DATA b
MOV P1, #0FFH
MOV P3, #0FFH
CLR P3.5
MOV DATA UNSEP, P1
SETB P3.5
CLR P3.6
MOV DATA UNSEP+1,P1
SETB P3.6
CLR P3.7
MOV DATA UNSEP+2,P1
SETB P3.7
;SEP DATA
SEPDATA: MOV A,DATA UNSEP
ANL A, #0F0H
SWAP A
MOV DATA SEP,A
MOV A,DATA UNSEP
ANL A, #0FH
MOV DATA SEP+1,A
MOV A,DATA UNSEP+1
ANL A, #0F0H
SWAP A
MOV DATA SEP+2,A
MOV A,DATA UNSEP+1
ANL A, #0FH
MOV DATA SEP+3,A
MOV A,DATA UNSEP+2
ANL A, #0F0H
SWAP A
MOV DATA SEP+4,A
MOV A, DATA UNSEP+2
ANL A, #0FH
MOV DATA SEP+5,A
; CONVERT BINARY TO BCD
MOV R1, #DATA BINA+7
LOOP: MOV RO, #DATA SEP
MOV R3, #6

MOV A, @RO



DIVIDE:

SKIP:

SAVEANS :

CLR
Jz
MOV
DIV
MOV
MOV
MOV
SETB
JZ
MOV
SWAP
INC
ORL
DJNZ
MOV
DEC
MOV
Jc

; CONVERT BCD TO

Convert:
S _CON:

TABLE:

MAIN:

DISPLAY:

SUB D1:

; DELAY
DELAY lms:

MOV
Mov
Mov
Movc
MOV
DEC
CJINE
ORL
POP
POP
POP
POP
RETI

DB
DB
DB

MOV
MOV
MOV
CALL
CALL
CALL
MOV
MOV

MOV
MOV
MOV
MOV
;CALL
MOV
DEC
RR
CJINE
JMP

MOV

g

SKIP

B, #10
AB
QRO, A
R2,B
A,R3

C
SAVEANS
A,R2

A

RO

A, @RO
R3,DIVIDE
@R1, 02H
R1

R2, #00H
LOOP

SEGMENT CODE
R1, #DATA BINA+7
A, @R1
DPTR, #TABLE
A, GA+DPTR
GR1,A
R1
R1, #DATA BINA-1,S_CON
63H, #80H
01H
00H
ACC
PSW

3FH, 06H, 5BH, 4FH
66H, 6DH, 7DH, 07H
7FH, 6FH

P3, #00H
PO, #11001001B
P2, #OFFH
DELAY 2s
DELAY 2s
DELAY 2s
TE, #10000001B
P3, #OFFH

RO, #DSP

A, #10000000B

PO, @RO

P2, A

DELAY 1ms

P2, #00H

RO

A

RO, #DSP-7,SUB_D1
DISPLAY

R4, #0E6H



DELAY 2s:
DELAY1:
DELAYZ2:

END

DJINZ
RET

MOV
MOV
MOV
DJNZ
DJINZ
DJNZ
RET

R4, 3

R6, #10H
RS, #12H
R4, #0FAH
R4, S

R5, DELAY2
R6, DELAY1



ON Semiconductor™

Quad 2-Input NAND Gate

The MC74VHCO00 is an advanced high speed CMOS 2-input
NAND gate fabricated with silicon gate CMOS technology. It
achieves high speed operation similar to equivalent Bipolar Schottky
TTL while maintaining CMOS low power dissipation.

The internal circuit is composed of three stages, including a buffer
output which provides high noise immunity and stable output. The
inputs tolerate voltages up to 7V, allowing the interface of 5V systems
to 3V systems.

High Speed: tpp = 3.7ns (Typ) at Vcc =5V

Low Power Dissipation: Icc = 2A (Max) at Tp =25°C
High Noise Immunity: Vi = VL = 28% Ve

Power Down Protection Provided on Inputs

Balanced Propagation Delays

Designed for 2V to 5.5V Operating Range

Low Noise: VorLp = 0.8V (Max)

Pin and Function Compatible with Other Standard Logic Families
Latchup Performance Exceeds 300mA

ESD Performance: HBM > 2000V; Machine Model > 200V
Chip Complexity: 32 FETs or 8 Equivalent Gates

A11

B12

e
A2 i ] 6
X)—-—Yﬁ
32_5_____.
e
B3 10
12
Dot

Ad e 1

1
B43

MC74VHCOO

&

D SUFFIX
14-LEAD SOIC PACKAGE
CASE 751A-03

@

DT SUFFIX
14-LEAD TSSOP PACKAGE
CASE 948G-01

&

M SUFFIX
14—-LEAD SOIC EIAJ PACKAGE
CASE 965-01

ORDERING INFORMATION

MC74VHCXXD SoIC
MC74VHCXXDT  TSSOP
MC74VHCXXM SOIC EIAJ
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L

L] o] ] Lef Ls]

Le]
V2

L]

7
GND

Al Bt i A2 B2
Figure 2. Pinout: 14-Lead Packages
(Top View)
®© Semiconductor Components Industries, LLC, 2001 1

March, 2001 — Rev. 3

Publication Order Number:
MC74VHCO00/D




MAXIMUM RATINGS*

MC74VHCO00

* Absolute maximum continuous ratings are those values beyond which damage to the device
may occur. Exposure to these conditions or conditions beyond those indicated may
adversely affect device reliability. Functional operation under absolute—-maximum-—rated
conditions is not implied.

tDerating — SOIC Packages: — 7 mW/°C from 65° to 125°C

TSSOP Package: — 6.1 mW/°C from 65° to 125°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit This device contains protection
Voo DC Supply Voltage _05t0+7.0 v circuitry to guard against damage
due to high static voltages or electric
Vin DC Input Voltage -05t0+7.0 Y fields. However, precautions must
be taken to avoid applications of any
-0.5t 0.
Vout | DC Output Voltage D5 oVes*05 | ¥ voltage higher than maximum rated
ik Input Diode Current -20 mA voltages to this high-impedance cir-
; cuit. For proper operation, Vj, and
lok | Output Diode Current =20 A Vout should be constrained to the
lost | DC Output Current, per Pin +25 mA range GND =< (Vi or Vou) < Ve
= Unused inputs must always be
lcc DC Supply Current, Vg and GND Pins + 50 mA tied to an appropriate logic voltage
Pop | Power Dissipation in Still Air, SOIC Packagest 500 mw level (e.g., either GND or V).
TSSOP Packaget 450 Unused outputs must be left open.
Tstg Storage Temperature —-65to + 150 °C

Symbol Parameter Min Max | Unit
Vee DC Supply Voltage 2.0 5.5 \%
Vin DC Input Voltage 0 5.9 Vv
Vout DC Output Voltage Vee v
Ta Operating Temperature, All Package Types —-40 | +85 °C
tr, Input Rise and Fall Time Ve = 3.3V10.3V 0 100 | ns/V
Ve =5.0V 0.5V 0 20
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta =—40 to 85°C
Vee
Symbol Parameter Test Conditions v Min Typ Max Min Max Unit
ViH High-Level Input 20 1.50 1.50 A"
Voltage 3.0to | Voex0.7 Ve x0.7
5.5
ViL Low-Level Input 2.0 0.50 0.50 \"
Voltage 3.0to Veex 0.3 Voo x 0.3
5.5
Vor High-Level Output Vin = Vin or Vi 2.0 1.9 2.0 1.9 \
Voltage loy == 50pA 3.0 29 3.0 29
4.5 44 4.5 44
Vin = ViH or ViL
lon=-4mA | 3.0 2.58 248
lon=—-8mA | 45 3.94 3.80
VoL Low—Level Output Vin = Vi or Vi 2.0 0.0 0.1 0.1 \Y%
Voltage loL = 50pA 3.0 0.0 0.1 0.1
45 0.0 0.1 0.1
Vin = ViH or Vi
lo,=4mA | 3.0 0.36 0.44
loL = 8mA 4.5 0.36 0.44

http://onsemi.com
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MC74VHCO00

DC ELECTRICAL CHARACTERISTICS

Vee Ta=25°C Ta =— 40 to 85°C
Symbol Parameter Test Conditions v Min Typ Max Min Max Unit
lin Input Leakage Current | Vi, = 5.5V or GND 0to5.5 +0.1 +1.0 HA
lcc Quiescent Supply Vin = Vgg or GND 55 2.0 20.0 A
Current
AC ELECTRICAL CHARACTERISTICS (Inputt, = t;= 3.0ns)
Ta =25°C Ta = — 40 to 85°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tpLH, Propagation Delay, Vec=33+0.3V  Cp =15pF 55 7.9 1.0 9.5 ns
toy. |AorBtoY C_ = 50pF 8.0 1.4 1.0 13.0
Vee =50+0.5V  Cp = 15pF 37 5.5 1.0 6.5
C = 50pF 5.2 75 1.0 8.5
Cin Input Capacitance 4 10 10 pF
Typical @ 25°C, Vg = 5.0V
Cpp Power Dissipation Capacitance (Note 1.) 19 pF

1. Cpp Is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.

Average operating current can be obtained by the equation: lcc(opr) =Cep @ Ve @ fin + lcc/4 (per gate). Cpp is used to determine the no—load
dynamic power consumption; Pp = Cpp ¢ V2 e fi + lcg © Ve

NOISE CHARACTERISTICS (Input t, = t; = 3.0ns, C|_ = 50pF, Vg¢ = 5.0V, Measured in SOIC Package)

Ta =25°C
Symbol Characteristic Typ Max Unit
Voip Quiet Output Maximum Dynamic Vo 0.3 0.8 \%
Vowv Quiet Output Minimum Dynamic Vo -03 -0.8 \
ViHD Minimum High Level Dynamic Input Voltage 35 \"
ViLo Maximum Low Level Dynamic Input Voltage 15 \"
TEST POINT
Vee
AorB o OUTPUT
— GND DEVICE
UNDER
tpHL TEST I G
v 50% Vg =
*Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure 4. Test Circuit
INPUT i

Figure 5. Input Equivalent Circuit

http://onsemi.com
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OUTLINE DIMENSIONS

D SUFFIX
SOIC-14
CASE 751A-03
ISSUE F

(@]

0.25 (0010 ®[ B @]

(0) l 7
—G |

L | “
U—:lﬂl:_ﬂ_[l_l]_l]_ﬂ
SPEAAHgG D14PL

Rx45°—>‘ r— Z

(@025 0010®[T[B O] AQ)]

http://onsemi.com
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NOTES

>

o

. DIMENSIONING AND TOLERANGING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.
3.

DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSHON 0.15 (0.006)
PER SIDE.

DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

MILLIMETERS INCHES

0°l 7°] o°] 7°

580 | 620 | 0228 | 0244

| DM WIN | MAX | MIN | MAX
A 855 | 875 0337 | 0344
B | 380 | 400 | 0450 | 0457
C | 135 | 175 0.054 | 0.068
D | 035 | 049 | 0.014 | 0018
F | 040 | 125 | 0.016 | 0048
G 127BSC 0.050 BSC
J | 049 | 025 | 0.008 | 0009
K | 010 | 025 | 0004 | 0009
u
P
R

025 0.50 | 0.010 | 0019




|o]0.15 0.008)] T| U

]
!
v

ot

PIN 1
IDENT.

MC74VHCO00

OUTLINE DIMENSIONS

DT SUFFIX

TSSOP

CASE 948G-01
ISSUE O

14X K REF

[010 004 B[T[U ®[V O]

LAAHg

—r&
il

[a]0.15 0008 T[U @]

i

o
HHHHHHH

L
S [ LT

‘T g 025 (0.010)

DETAILE

ftmeoo—— A ———— K
L‘ t‘T Ki TI‘:
J J \ N
T—T SECTION N-N
[ <~ Fw]
I\ L)
LI
H DETAILE

http://onsemi.com
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NOTES

. DIMENSIONING AND TOLERANCING PER ANSI

S w N

o

~

Y14.5M, 1882.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD

FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTALIN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSION A AND B ARE TO BE DETERMINED

AT DATUM PLANE -W-.

MILLIMETERS | INCHES
il | MIN | MAX | MIN | MAX
A |_ 450 | 510 ] 0.193 | 0200
B | 430 | 450 | 0169 | 0477
Cl_—— [ 120 — [ooar
D | 005 015 0o | 0006
F | 050 | 075] 0.020 | 0030
G | 06585C 0026 BSC
H | 050 | 060 0020 | 0024
J | 009 020 | 0.004 | 0
31| 009 | 016 | 0.004 | 0006
K| 019 | 030 000 | 0012
K| o018 ] o 007 | 0010
L | _ 640BSC 0252 BSC
M _o0°] 8°] 0°] 8°




MC74VHCO00

OUTLINE DIMENSIONS
M SUFFIX
SO-14
CASE 965-01
ISSUE O
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS
Y145M, 1982,

2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS D AND E DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS AND ARE MEASURED
1 Le } AT THE PARTING LINE. MOLD FLASH OR
Q PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)

1 PER SIDE.
- + -7 He 'N T REFERENCE ONLY.

. THE LEAD WIDTH DIMENSION (b) DOES NOT
o | . INCLUDE DAMBAR PROTRUSION. ALLOWABLE
‘ DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
1 7 —>| L fe— TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION,

'S

. TERMINAL NUMBERS ARE SHOWN FOR

m—>|

o

f—

DAMBAR CANNOT BE LOCATED ON THE LOWER
> }'— z DETAILF RADIUS OR THE FOOT. MINIMUM SPACE
g BETWEEN PROTRUSIONS AND ADJACENT LEAD
D TO BE 0.46 ( 0.018).
VIEW P MILLIMETERS INCHES
}._ A —\,R |om [ MIN | MAX | MIN | MAX
Vi Aoy c Al -— ] 205] —— |008
1 A [ A | 005 | o020 ] 0.002 | 0.008
_i.:'_JL \JTL { s o -um oot faom
—ti—ti=ti—ti=ti=t c | 018 27 | 0.007 | 0.
r V 4 = AN f D | 090 | 1050 | 0390 | 0.413
—'! l‘— Aq E | si0o | 545 0201 | 0215
o 127BSC 0.050BSC
| $>| 0.13 (0.005)® I O l 0.10 (0.004ﬂ e | 740 | 820 | 0291 | 0323
(050 050 | 085 | 0020 | 0.033
Le | 140 | 150 | 0043 | 0.059
M| 0°] 10°| o0°] 10°
Q| o070 | 090 [ 0028 | 0035
z | — | 142] — |005%]

http://onsemi.com
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Notes
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MC74VHCO00

ON Semiconductor and @ are trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes
without further notice to any products herein. SCILLC makes no wamanty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary In different applications and actual performance may vary over time. All operating parameters, Including “Typicals™ must be
validated for each customer application by customer's technical experts. SCILLC does not convey any license under its patent rights nor the rights of others.
SCILLC products are not designed, intended, or authorized for use as com| in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or
death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold
SCILLC and its officers, employees, subsidiaries, affliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim

alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.
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Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: ONlit@hibbertco.com
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001-800-4422-3781
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4-32-1 Nishi-Gotanda, Shinagawa—ku, Tokyo, Japan 141-0031
Phone: 81-3-5740-2700
Email: r14525@onsemi.com

ON Semiconductor Webslte: http://onsemi.com
For additional information, please contact your local
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MC10116

Triple Line Receiver

The MC10116 is a triple differential amplifier designed for use in
sensing differential signals over long lines. The base bias supply )
(Vpp) is made available at pin 11 to make the device useful as a
Schmitt trigger, or in other applications where a stable reference ON Semiconductor
voltage is necessary.

Active current sources provide the MC10116 with excellent
common mode noise rejection. If any amplifier in a package is not

http://onsemi.com

used, one input of that amplifier must be connected to Vgg (pin 11) to MARKING
prevent upsetting the current source bias network. DIAGRAM§
Complementary outputs are provided to allow driving twisted pair 16 57
lines, to enable cascading of several .ampliﬂexts ina cl'lain, or simply to fgﬂ":’;& ~ Mc10116L
provide complement outputs of the input logic function. L AWLYYWW

CASE 620
® Pp=285mW typ/pkg (No Load) £

® thq=2.0nstyp
e t, tr=2.0 ns typ (20%—80%)

A

PDIP=16

2 MC10116P
LOGIC DIAGRAM P SUFFIX
&Caseess Lo ANV
4 4 1
5 1
9 PLCC-20 g g
q 1]
10 FNSUFFIX d 0116 |
CASE 775 E AWLYYWW ;
12
13 LA =i =1=1=]
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
When the input pin with the bubble
goes positive.
ORDERING INFORMATION
Device Package Shipping
MC10116L CDIP-16 25 Units / Rail
Veet E MC10116P PDIP-16 25 Units / Rail
Ror [p MC10M6FN | PLCC—20 | 46 Units/Rail
A ] 4 13 ] cw
A [ ]s 12[ | Cn
Bour [_| 6 1] Ves
Bour [ 7 10[ ] B
Vee [: 8 9 By
Pin assignment is for Dual—in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18
of the ON Semiconductor MECL Data Book (DL122/D).
© Semiconductor Components Industries, LLC, 2002 1 Publication Order Number:

January, 2002 — Rev. 7 MC10116/D




ELECTRICAL CHARACTERISTICS

MC10116

Test Limits
Pin -30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current g 8 23 17 21 23 mAdc
Input Current linH 4 150 95 95 pAdc
lceo 4 1.5 1.0 1.0 pAdc
Output Voltage Logic 1 VoH 2 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vdc
3 -1.060 | —-0.890 | -0.960 -0.810 | -0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | —1.850 -1.650 | —1.825 | —-1.615
Threshold Voltage  Logic 1 VoHA 2 —-1.080 -0.980 -0.910 Vdc
3 -1.080 -0.980 -0.910 o
Threshold Voltage  Logic0 | Vora 2 -1.655 -1.630 -1,595 1 #vdc
3 -1.655 -1.630 -1.595%1"
Reference Voltage Ves 11 -1.420 | -1.280 | —1.350 1230 | —1.295¢| ~1.150 | Vdc
Switching Times (50Q Load) ns
Propagation Delay t4+2+ 2
t4o- 2
Lz 3
t4a+ 3
Rise Time (20 to 80%) to+ 2
t3+ "
Fall Time (20 to 80%) to Z
t3- 3

http://onsemi.com
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MC10116

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | Vigmax | ViLmin | ViHAmin | ViLAmax Ves VEee
-30°C | -0.890 | -1.890 -1.205 -1.500 -5.2
From
+25°C | -0.810 | -1.850 | -1.105 -1.475 Pin -52
+85°C | -0.700 | —1.825 | -1.035 | -1.440 H -52
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vee)
Characteristic Symbol Test Viimax | Vitmin | ViHAmin | ViLAmax Vges Ve Gnd
Power Supply Drain Current I3 8 4,9,12 5,10, 13 8 1,16
Input Current linH 4 4 9,12 5,10, 13 8 1,16
lceo 4 9,12 5,10, 13 84 1,16
Output Voltage Logic 1 VoH 2 4 9,12 5,10, 13 8 1,16
3 9,12 4 5,10, 13 8 &|s,16
Output Voltage Logic 0 VoL 2 9,12 4 5,10, 13 8 "~ 1,16
3 4 9,12 5,10, 13 8 1,16
Threshold Voltage Logic 1 VoHA 2 9,12 4 5,10, 13 8 1,16
3 9,12 p.. 5,10/43 8 1,16
Threshold Voltage LogicO | Vora 2 9,12 % g 5,10, 13 8 1,16
3 9,12 A Y7 8 1,16
Reference Voltage VBB 11 A, : & 8 1,16
Switching Times (50Q Load) Pulse In | Pulse Out =32V | ¥20V
Propagation Delay g ;&,2 5,10, 13 8 1,16
4 2 5,10, 13 8 1,16
: | 3 5,10, 13 8 1,16
é 3 5,10, 13 8 1,16
Rise Time (20 to 80%) i 2 5,10, 13 8 1,16
4 3 5,10, 13 8 1,16
Fall Time (20 to 80%) 1= 4 2 5,10, 13 8 1,16
¢ 4 3 5,10, 13 8 1,16
Each MECL 10,000 series circuit has been des . .m 0 meeg) BCifications shown in the test table, after thermal equilibrium has been
established. The circuit Is in a test socketogn dpna printed Ci tuit*board and transverse air flow greater than 500 linear fpm is maintained.

Outputs are terminated through a
same manner.

edures are shown for only one gate. The other gates are tested in the

http://onsemi.com
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PACKAGE DIMENSIONS

PLCC-20
FN SUFFIX
PLASTIC PLCC PACKAGE
CASE 775-02
ISSUE C
— g[©]0.007 0.180@[T[LMO[N O]
j Y BRK — u[@]0.007 018)®[T[LMO [N
fon W K s o B e B D 4
— :
—L-] { 1
: g_IEE z
| S b w
0 = 1l ‘_ ' 6
W e it ' D " L c1[&]oot0 02500 T[ LM @] NL©]
eV VIEW D-D

< A[6]0.007 0.180)®[T[L-MO[N )

=R [€]0.007 018)®]| T[ LM B[N B)]

(| 0.004 (0.100)

J  |=T=] seamia
PLANE

VIEW S

" PACKAGE BOTTOM BY UP T00.012 (0.300).
DIMENSIONS R AND U ARE DETERMINED AT THE
OUTERMOST EXTREMES QF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS,
GATE BURRS AND INTERLEAD FLASH, BUT
INCLUDING ANY MISMATCH BETWEEN THE TOP

Q AND BOTTOM OF THE PLASTIC BODY.
@ 7. DIMENSION H DOES NOT INCLUDE DAMBAR

XD In < < |€]<|e s x| =

PROTRUSION OR INTRUSION. THE DAMBAR

PROTRUSION(S) SHALL NOT CAUSE THE H

DIMENSION TO BE GREATER THAN 0.037 (0.940).
& THE DAMBAR INTRUSION(S) SHALL NOT CAUSE

THE H DIMENSION TO BE SMALLER THAN 0.025
W (0.635).

http://onsemi.com
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PACKAGE DIMENSIONS

CDIP-16
=A== L SUFFIX
CERAMIC DIP PACKAGE NOTEDSIMENSIONING AND TOLERANCING PER
% s CASE 620-10 " ANSI Y14.5M, 1982.
ISSUE T 2. CONTROLLING DIMENSION: INCH.
8 3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
1 8 4. DIMENSION F MAY NARROW TO 0.76 (0.030)
WHERE THE LEAD ENTERS THE CERAMIC
C—/ L—> BODY.
| INCHES MILLIMETERS
] |om [ MIN | WMAX | MIN | MAX
* A | 0750 | 0785 | 19.05 | 19.93 |
__]_4_ l B | 0240 | 0295 | 610 | 749 |
—-T- c| ——Jo20] -1 5081}
semm; N K // D | 0015 [ 0020 | 039 | 050
0 E 0.050 BSC 1.278SC
F | 0055 ] 0065 | 1.40 [ 165
f ; Nl M G 0.100 BSC 2.54BSC
H | 0008 | 0015 | 021 [ o
G J 16PL K | 0425 {0470 | 318 [ 431
L 0.300 BSC 7.62BSC
D 16pPL {69] 0.25 (0-010)®|T| B @] M| o0°] 15°] ©0°] 18°
IG} 025(0010)®|T|A ©l N | 0020 | 0040 | 051 ] 101
PDIP-16
P SUFFIX
PLASTIC DIP PACKAGE N N
8-0 NOTES 2 W
- * Cp;gggé R 8 S B lleMEr:‘SIONNG‘ DTOLERANC!NG PERANSI
4.5M,1982;
1':”“1 nlulalal V. ‘ - 2. CONTROLLING DIMENSION: INCH.

3 DIMENSJON L TO CENTER OF LEADS WHEN
*“FORMED PARALLEL.
&DWENSION B DOES NOT INCLUDE MOLD FLASH.

5 s FOUNDED CORNERS OPTIONAL
: @ INCHES MILLIMETERS
% IN_| MAX IN_| MAX

DIM
A} 0740 | 0.770 | 18.80 | 1855
B
c
D,

0250 | 0.270 | 635 | 685
0145 | 0475 444

0015 | 0021 | 039 | 053
0040 | 070 | 102 | 177

__0.100BSC | 254BSC |
W | 0050BSC 1278

J 10008 | 0015 | 021 | 038 |
K| 0110 | 0.130

0295 | 0305 | 750 | 7.74
i 0°| 10°]| ©0°] 10°
S | 0020 | 0.040 | 051 | 101

http://onsemi.com
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Notes
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Notes
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Email: ONiit@hibbertco.com ON Semiconductor Website: http://onsemi.com
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MOTOROLA SC (LOGIC) LOE D EE b3bL7252 0091457 915 EEMOTY

J-H45=19-]3
MECL PLL COMPONENTS
225 MHz DUAL MODULUS PRESCALER 226 MHz DUAL
MODULUS
The MC12015, MC12016 and MC12017 are two-modulus pre- PRESCALER
scalers which will divide by 32 and 33, 40 and 41, and 64 and 65
respectively. An internal regulator is provided to allow these
devices to be used over a wide range of power-supply voltages.
The davices may be operated by applying a supply voltage of 5.0 5 P SUFFIX
Vdc *10% at pin 7 or by applying an unregulated voltage source PLASTIC PACKAGE
from 5.5 Vdc to 9.5 Vdc to pin 8. CASE 626
@ 2256 MHz Toggle Frequency
® Low-Power — 7.5 mA Max at 6.8 V
e Control Input and Output are Compatible with Standard CMOS L SUFFIX
® Connecting Pins 2 and 3 Allows Driving One TTL Load CERAQAASEPGASGKAGE
@ Supply Voltage 4.5V t0 8.5V
D SUFFAX
% PLASTIC SOIC PACKAGE
CASE 751
MAXIMUM RATINGS
Chardbthistic ST Y Unit PRESCALER BLOCK DIAGRAM
Regulated Voltage, Pin 7 Vreg 8.0 Vdc
Power Supply Voitage, Pin 8 Voo 10.0 Vde
Operating Temperature Range i Ta -40 t0 +86 °C
Storage Temperature Range Tstg -6510+175 °C Control
) |
ELECTRICAL CHARACTERISTICS (Vec=6.6t08.8V,gg=4.6106.6V np;t g
Ta = -40°C t0 +85°C) ' ! 2
Sinmlo.OOl uf -
Charsacteristic Symbol Min Typ Max Unit Input °'{ ( c 2 Active
Toggle F f 25 | — = M § Pullup
oggle Frequency max Hz Signal o] +N/N#1
{Sine wave input) fmin = o 35 MHz Gnd (""O' Output
Supply Current lee A 6.0 7.8 mA 0.0RNF 3
Control Input High 20 — — v —
(+32,40 or 64) Vreg 7 4
Control Input Low - — 08 v Eo—4 b ¢
(+33, 41 or 65) 01 uF =Gnd
Output Voltage High* VoH 25 ~3 - v I
(isource = 60 #A} ==
Output Voltage Lov* VoL - —_ 0.5 v vee
llsink = 2 mA) e Voltage
Input Voltage Sensitivity Vin 8 Regulator
35 MHz 400 - 800
50-225 MHz - 200 — 800 mVPP
PLL Response Time PLL - - tout -70 ns I Qi3 #E
{Notes 1 and 2) =
Notes:
1. tpy | =the period of time the PLL has from the prescaler rising output transition (50%) v, i
s con g wansidon (50K o arrprops s sl S S Rt
2. oyt = pariod of output waveform. 2 m;}?&m be used as a source of regulated
e.
*Pin 2 connected to Pin 3

6-68




General Description

The DS8615 series products are low power dual modulus
prescalers which divide by 32/33 and 40/41 respectively.
The modulus control (MC) input selects division by N when
at a high TTL level and division by N + 1 whenat alow TTL
level. The clock inputs are buffered, providing 40/100
mVrms input sensitivity. The two outputs provide the user
the option to wire either a totem-pole or open-collector out-
put structure. Additionally, the user can wire a resistor be-
tween the two output pins to minimize edge transition emis-
sions. The outputs are designed to drive positive edge trig-
gered PLLs. These products can be operated from either an
unregulated 5.5V to 13.5V source or regulated 5V +10%
source. Unregulated operation is obtained by connecting Vg
to the source with Vgeg open. Regulated operation is ob-
tained by connecting both Vg and VReg to the supply
source.

&Nutional Semiconductor

July 1992

DS8615/DS8616 130/225 MHz
Low Power Dual Modulus Prescalers

The device can be used in phase-locked loop applications
such as FM radio or other communications bands to pre-
scale the input frequency down to a more usable level. A
digital frequency display system can also be derived sepa-
rately or in conjunction with a phase-locked loop, and it can
extend the useful range of many inexpensive frequency
counters to 225 MHz.

Features

& Input frequency: 130 MHz (-4); 225 MHz (-2)

B Low power: 10 mA (-4, -2)

| Input sensitivity: 100 mVrms (-4); 40 mVrms (-2)

m Pin compatible with Motorola MC12015-16 prescalers
u Unregulated/regulated power supply option

Logic and Connection Diagrams

Generalized ~ N/N +1

MODULUS
coNTROL N
He+N Vv
L=+N+1
SYN CLR 2
UPPER QUTPUT
(] (1] o ] 0 Q 0 Q
8 il i LOWER OuTPUT
[>T XT3 CLK CLK
+INPUT ] I
s
—INPUT L
TL/F/5240-1
Dual-In-Line Package
ue—4 |\ 2 vs
2 7
UPFER QUTPUT ~— V&5
Lowes ouTPUT— e —meeut
cROUND— 5 L mput
TL/F/5240-2
Top View
Order Number DS8615N or DS86 16N (-4, -2)
See NS Package Number NOSE

©1995 National Semiconductor Corporation TL/F/6240
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Absolute Maximum Ratings (ote1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Modulus Control Input Voltage I
Open-Collector Output Voltage N
Operating Free Air Temperature Range ~ —30°Cto +70°C

Vg, Unreguiated Supply Voltage dav Storage Temperature Range —65°C to +150°C
VRea, Regulated Supply Voltage A
Recommended Operating Conditions
DS8615-4 DS8615-2
Symbol Parameter Conditions DS8616-4 DS8616-2 Units
Min Max Min Max
Vg Unregulated Supply Voltage VReag = Open 6.8 135 5.5 13.5 \"
VREG Regulated Supply Voltage Vg and VRgg Shorted 45 5.5 4.5 6.5 \
fMAX Toggle Frequency Vin = 100mVmms 20 130 225 MHz
ViN Input Signal Amplitude 100 300 40 300 mVrms
Vsiw Slew Rate 20 20 V/us
loH High Level Output Current —400 —400 rA
loL Low Level Output Current 2.0 20 mA
DC Electrical Characteristics (Notes 2and 3)
DS8615-4 DS8615-2
Symbol Parameter Conditions DS8616-4 DS8616-2 Units
Min Max Min Max
VIH High Level MC Input Vg = 18.5V, Vgeg = Open 20 20 v
Voltage
Vi Low Level MC Input VReg = Vg = 4.5V 0.8 08 v
Voltage
VOH High Level Output lon = —0.4mA,
- - v
Voltage Pins 2 and 3 Shorted Vhea —2 VRea —2
lcex Open-Collector High Lower Qutput = 5.5V
Level Qutput ba | +
VoL Low Level Output VReg = 4.5V, oL = 2mA 05 05 v
Voltage
Iy Max MC Input Current Vg = 13.5V, Vgeg = Open, 100 100 A
V=7
4 High Level MC Input VReg = 4.5V, Vi = 2.7V
Current < 3 w
e Low Level MC Input Vs = 13.5V, Vgeg = Open, » Y
Current ViL = 0.4V "w A0 KA
Is Supply Current, Vg = 13.5V, VReg = Open
Unregulated Mode = J =
lreg Supply Current, Vs = VReg = 5.5V
Regulated Mode % " B

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device operation.

Note 2: Unless otherwise specified Min/Max limits apply across the —30°C to +70°C range.

Note 3: All current into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All values shown as
Max or Min on absolute value basis.




AC Electrical Characteristics v = 5v £10%, T = —30°Cto +70°C

Symbol Parameter Conditions Min Max Units
tmobuLus Modulus Set-Up Time DS8615, DS8616 65 i
(Notes 4 and 5)
Rin AC Input Resistance Vin = 100 MHz and 50 mVrms 1.0 kQ
CiNn Input Capacitance Vin = 100 MHz and 50 mVrms 3 10 pF

Note 1: “Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Tempaerature Range"
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device
operation.

Note 2: Unless otherwise specified min/max limits apply across the —30°C to +70°C temperature range.

Note 3: All currents into device pins are shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All values
shown as max or min on absolute value basis.

Note 4: tiopuLus = the period of time the modulus control level must be defined prior to the positive transition of the prescaler output 10 ensure proper modulus
selaction.

Note 5: Ses Timing Diagrams.

Timing Diagram

+N +N+1 +N

OUTPUT
WAVEFORM

MODULUS CONTROL !
INPUT WAVEFORM
—

<—oouLUS

TL/F/5240-3
The logical state of the modulus control input just prior 1o the output's rising edge will determine the modulus ratio of the device
immediately following that rising edge. The pulse width difference of N and N + 1 operation occurs during the output = Hi conditions.

Typical Applications

Yy

i W o
sl B ol et \)
. €2 (1} 1 ©2 [}
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*
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TUF/5240-4 TL/F/5240-5
Schematic Diagrams
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Application Hints

OPERATING NOTES

The signal source is usually capacitively coupled to the in-
put. At higher frequencies a 0.001 pF input capacitor (C1) is
usually sufficient, with larger values used at the lower fre-
quencies. If the input signal is likely to be interrupted, it may
be desirable to connect a 100 kQ resistor between one in-
put and ground to stabilize the device. In the single-ended
mode, it is preferable to connect the resistor to the unused
input. In the differential mode, the resistor can be connected
to either input. The addition of the 100 k2 pulldown resistor
causes a loss of input sensitivity, but prevents circuit oscilla-
tions under no signal (open circuit) conditions. In addition, in

the single ended mode, a capacitor of 0.001 uF (C2) should
be connected between the unused input and the ground
plane to provide a good high frequency bypass. The capaci-
tor should be made larger for lower frequencies.

The input waveform may be sinusoidal, but below about
20 MHz the operation of the circuit becomes dependent on
the slew rate of the input rather than amplitude. A square
wave input with a slew rate of greater than 20 V/us will
permit comrect operation down to lower frequencies, provid-
ed the proper input coupling capacitor is provided.

For regulated mode operation connect Vg to VReq to en-
sure proper operation (see Typical Application diagram).




Physical Dimensions inches (milimeters)
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Molded Dual-In-Line Package (M)
Order Number DS86 14M-4, DS8615M-4, DS86 16M-4 or DS8617M-4
NS Package Number MO8A




DS8615/DS8616 130/225 MHz Low Power Dual Modulus Prescalers

Physical Dimensions inches (milimeters)
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LIFE SUPPORT POLICY

Molded Dual-in-Line Package (N)
Order Number DS8614N, DS8615N, DS8616N or DS8617N (-4, -3, -2)
NS Package Number NOSE

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
support device or system whose failure to perform can

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

National Semiconductor
Corporaf

1111 West Bardin Road
Arlington, TX 78017

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

&

National Semiconductor
Europs
Fax: (+49) 0-180-530 85 88
Email: cnjwge@tevm2.nsc.com
Deutsch Tel: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32
Frangais Tel: (+49) 0-180-532 93 58
Italiano  Tel: (+49) 0-180-534 18 80

National Semiconductor
Hong Kong Ltd.

13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2738-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assumo

ity for use of any ci

itry no circuit patont licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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TIP120/121/122

Medium Power Linear Switching Applications
+ Complementary to TIP125/126/127

NPN Epitaxial Darlington Transistor

Absolute Maximum Ratings T¢=25°C unless otherwise noted

1 TO-220

1.Base 2.Collector 3.Emitter

Equivalent Circuit

Symbol Parameter Value Units g
Veso Collector-Base Voltage  : TIP120 60 \
: TIP121 80 \
: TIP122 100 % B
Veeo Collector-Emitter Voltage : TIP120 60 " ———K
: TIP121 80 \"
1 TIP122 100 Vv AR
Veso Emitter-Base Voltage 5 Y R1 R2
Ic Collector Current (DC) 5 A o1 R £
Icp Collector Current (Pulse) 8 A R2=0.12kQ
Ig Base Current (DC) 120 mA
Pc Collector Dissipation (T;=25°C) 2 w
Collector Dissipation (T¢=25°C) 65 w
T, Junction Temperature 150 °C
Tste Storage Temperature -65~150 °C
Electrical Characteristics T.=25°C unless otherwise noted
Symbol Parameter Test Condition Min. | Max. | Units
Veeo(sus) Collector-Emitter Sustaining Voltage
: TIP120 lc=100mA, Ig=0 60 \'
1 TIP121 80 \'
: TIP122 100 Vv
lceo Collector Cut-off Current
: TIP120 Vee =30V, Ig=0 0.5 mA
1 TIP121 Vce =40V, Ig=0 0.5 mA
1 TIP122 Vee =50V, Ig=0 0.5 mA
leso Collector Cut-off Current
1 TIP120 Veg =60V, =0 0.2 mA
1 TIP121 Ve =80V, Ig=0 0.2 mA
1 TIP122 Veg =100V, Iz =0 0.2 mA
leBo Emitter Cut-off Current Vge=5V,lc=0 2 mA
hre * DC Current Gain Vee =3Vic=0.5A 1000
Vee =3V, Ic=3A 1000
Vce(sat) * Collector-Emitter Saturation Voltage Ic = 3A, Ig=12mA 2.0 \
Ic=5A, Ig = 20mA 40 %
Vge(on) * Base-Emitter ON Voltage Vee=3V,lg=3A 25 \
Cob Output Capacitance Veg =10V, Ig =0, f = 0.1MHz 200 pF

* Pulse Test : PW<300us, Duty cycle <2%

©2001 Fairchild Semiconductor Corporation

Rev. A1, June 2001
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Typical characteristics
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Package Demensions

TO-220
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not
intended to be an exhaustive list of all such trademarks.

ACEx™ FAST® OPTOPLANAR™ STAR*POWER™
Bottomless™ FASTr™ PACMAN™ Stealth™
CoolFET™ FRFET™ POP™ SuperSOT™-3
CROSSVOLT™ GlobalOptoisolator™ Power247™ SuperSOT™-6
DenseTrench™ GTO™ PowerTrench® SuperSOT™-8
DOME™ HiSeC™ QFET™ SyncFET™
EcoSPARK™ ISOPLANAR™ Qs™ TruTranslation™
E2CMOS™ LittleFET™ QT Optoelectronics™ TinyLogic™
EnSigna™ MicroFET™ Quiet Series™ UHC™

FACT™ MICROWIRE™ SLIENT SWITCHER® UltraFET®
FACT Quiet Series™ OPTOLOGIC™ SMART START™ VCX™

STAR*POWER is used under license

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR
CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition

Advance Information Fommative or In This datasheet contains the design specifications for
Design product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve

design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at

any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.

The datasheet is printed for reference information only.

©2001 Fairchikd Semiconductor Corporation Rev. H3



TOSHIBA 25C1815

TOSHIBA TRANSISTOR SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

2SC1815

AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS. o .

DRIVER STAGE AMPLIFIER APPLICATIONS.
. . 51MAX.
« High Voltage and High Current - i

: VeRo=>50V (Min.), I=150mA (Max.) 5

o  Excellent hgpp Linearity %
: hpg(2)=100 (Typ.) at Vog =6V, I¢=150mA 045 -E—'
¢ hypg (I¢=0.1mA)/ hyg (I¢=2mA)=0.95 (Typ.) a
e« Low Noise : NF=1dB(Typ.) at f=1kHz sl F
e Complementary to 2SA1015 (0, Y, GR class) -
MAXIMUM RATINGS (Ta = 25°C) 5.5 <
CHARACTERISTIC SYMBOL | RATING | UNIT 3 / L o
2 @ B
Collector-Base Voltage VCBO 60 A\ . )
Collector-Emitter Voltage VCEO 50 v
Emitter-Base Voltage VEBO 5 v 1. EMITTER
2. COLLECTOR
Collector Current Igc 150 mA 3. BASE
Base Current A/ I 50 mA JEDEC TO-92
Collec-tor Power Dissipation Pc 400 u:W EIAJ SC-43
Junction Temperature Tj 126 C TOSHIBA 9-5F1B
Storage Temperature Range Tste —55~125 °C Weight : 0.21g
ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX.| UNIT
Collector Cut-off Current IcBO VeB=60V, Ig=0 — — 0.1 | A
Emitter Cut-off Current IEBO VEB=5V, Ig=0 — — 01| A

hyE(1)
Veor=6V, Ig=2mA 70 — 700
DC Current Gain Bate) TN G V2
hre@©) | Veg=6V, Ig=150mA 25 100 e
Collector-Emitter Saturation A a5
Voltage VCE(sat) | I¢=100mA, Ig=10mA » 01|02 Vv
Base-Emitter Saturation Voltage | VBE(gat) | I¢=100mA, Ip=10mA —_ —_— 1.0 Vv
Transition Frequency f VeE=10V, Ic=1mA 80 s MHz
Collector Ouput Capacitance Cob Vep=10V, Ig=0, f=1MHz | — 2.0 3.5 | pF
ol . S Ver=10V, Ig=-1mA
Base Intrinsic Resistance rbb f=30MHz — 50 — Q
; : Veg=6V, Ic=0.ImA
Noise Figure NF f=1kHz, Rg=10k0 — 1.0 10 | dB
Note : hpg Classification 0: 70~140 Y : 120~240 GR : 200~400 BL : 350~700
8961001EAA2
@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensifivity and vulnerability to physical stress. tt is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction ar failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In deve|qging. your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

1997-04-10 1/3

This Material Copyrighted By Its Respective Manufacturer



TOSHIBA

25C1815

Ic - VCE brg - IC
240 T I 3000,
| | common EmrTIER COMMON EMITTER
P S L Voao1v
AU o - Vi =1V
L LT, g 1000 cE
- £
= 160 AR 2.0 500
/1A ! g
g { 1 2 300 Ta=100°C
E WAA" LA 3 i
120077y — 25 N1TH
g Y — & 2 i}
L~ 100 ~
& w0 0.6 g \
: B Ny
g ! 2 50 AT
§ o Ig=0.2mA 30 .
a A
o
A\ 0 10
0 1 2 3 4 5 6 7 8 01 03 1 3 10 30 100 300
COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR CURRENT Ic (mA)
VCE(sat) — IC VBE(sat) — IC
3 30
= COMMON EMITTER COMMON EMITTER
[=] = Ig/Ig=10
Ig/Ig=10
FS 1 Le gs 10 Ta=25°C
§° 0.5 53 5
s é’ 0.3 a § 3
e e
0.1 1
ii:i Ta=100°C &8
ES 0.05 —H gé 05
o o e ot > "
4 — -
0.03 0.3
3 > 25
8 N _a5
0.01 Ll 0.1
01 038 1 3 10 30 100 300 0.1 03 1 3 10 30 100 300
COLLECTOR CURRENT Ig (mA) COLLECTOR CURRENT Ic (mA)
IB — VBE fr — Ic
3000
1000 COMMON EMITTER iC) COMMON EMITTER
F—11 Vceg=10V
= i Vce=6V 1000 Ta=25°C
3 300 1 &
oUv
C Y ———— E%gz B Ja e
e o F ; HT E 300
[ Ta=100°C 26|26 g L,-/
10 100
5 = z
1 ¥ 50
< 3 117 -
ov
1 =
H—H :
v i 1] T
0.3 Uit 1 10
0 0.4 0.8 1.2 1.6 2.0 01 08 1 3 10 30 100 300
BASE-EMITTER VOLTAGE VBg (V) EMITTER CURRENT Ic (mA)
961001EAA2’

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights ot the thirdgarties which may result from its use. No license is granted
by implication or othérwise under any intellectual property or other rights of TOSHIBA C

@ The information contained herein is subject to change without notice.

RPORATION or others.

This Material Copyrighted By Its Respective Manufacturer

1997-04-10 2/3



TOSHIBA 25C1815

h PARAMATER - I¢ h PARAMATER - VCE
200 200
gOMM&TI Ell‘;ﬂ'l"f;;*}c COMMON EMITTER
I M e 100¢ Ic=2mA Ta=25°C f=270Hz
T 1T
1T
& 8L 5 BL— 1T
GR GR =T |hee
300 3 =t 4
Y heo Y
0 (X T
10 y 1 X
N 7 7 A 'Y
N hiexka /77 \
SN S m G g ®
g NG BL GR 3 . &
§ 30N A\ tA o 1] 30| /
\ \ ’/ (i ! & v
) V\\\ IR /r/‘ Boe XS —T z \\‘Q\ 7y
& ¥ WN 4 l NOMN  BL
= g \\‘\\ N A AN Ty e\ NN~
XA T TSGR hoe X 48 ——
p. I BL ] Ml
N NEA T | Tl N ]
5| NPT 5| T T BI[I,‘
L K Y 3 2 o0 ~_TLGR
< o r'%\ \;‘ i€ = L
> E ” L’/ N O - T
1 ™ Dl B N b8 1 \ y Y
?Sf‘ ';_\GR S 7. i
Y (i N
0.5 SN~ N 0.6 o
-0 [¢) S | N X +——t
| T < hpeX10-¢
FTIm
0.2 | — 02
0.1 0.3 1 3 10 30 0.5 1 3 10 30 100 300
COLLECTOR CURRENT Ig (mA) COLLECTOR-EMITTER VOLTAGE VCcg (V)
Pc — Ta
& C
&
&
Z
e
=
5 3
a8
o
g o2
(o]
~
€ 10
5
5]
-
-
e 0
2 0 25 50 75 100 125

AMBIENT TEMPERATURE Ta (°C)

1997-04-10 3/3

This Material Copyrighted By Its Respective Manufacturer



HD74HC563/HD74HCS573

Octal Transparent Latches (with 3-state outputs)

HITACHI

Description

When the latch enable (LE) input is high, the Q outputs of HD74HC563 will follow the inversion of the D
inputs and the Q outputs of HD74HC573 will follow the D inputs. When the latch enable goes low, data at
the D inputs will be retained at the outputs until latch enable returns high again. When a high logic level is
applied to the output control input, all outputs go to a high impedance state, regardless of what signals are
present at the other inputs and the state of the storage elements.

Features

e High Speed Operation: t,, (Data to Q, Q)= 11 ns typ (C = 50 pF)

e High Output Current: Fanoutof 15 LSTTL Loads

e Wide Operating Voltage: Vc=2t0 6V

e Low Input Current: 1 pA max

e Low Quiescent Supply Current: I (static) =4 pA max (Ta =25°C)

Function Table

Outputs
Output Control Latch Enable Data HD74HC563 HD74HD573
L H H L H
H L H L
L L % O Q,
H X X z z
& level of Q before the indicated Steady-sate input conditions were established.
Q, complement of Q, or level of Q before the indicated Steady-state input conditions were established.
o ¢
Hitachi 2
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HD74HC563/HD74HCS73

Pin Arrangement

HD74HC563

L
Output
1 D 20| Vcc
Control s l
OE _
1D [2 \ D ar{19]7Q
O A
OE_| —, _
[3b a 18] 20
— 0
OE __
3D |4 D Q17| 3Q
_Oe A A
OE e —
4D|5—D Qq 16] 2Q
: 5
5D [6 D ar15]5Q
O A
OE_| ) _
6D|7—D Q 14| 6Q
: &
E b
7D |8 D QH13|7Q
0 /5 A :l
OE_| o IO AN
solotD Q 12| 8Q
A
Latch
GND@ ? o 11 Enable

(Top view)

HITACHI




HD74HCS563/HD74HCS73

HD74HC573
_/
Output e
Control L1 R ! @ vee
OE
1D[2 ' D q—{19]1Q
—0 A
oEHp 18] 20
D Q
8 OF
3D [4 D q—17]3Q
i——‘——ﬂ A
OE —
4D[5HD aq 16] 4Q
A O
¥ OE
5D |6 D Q—"E 5Q
_g—u A
OE — O
607 b aq 14] 6Q
0 o
7D[8 D a13]7Q
RN M i)
8D|(9 D Q 12| 8Q
A
Latch
GND @ ? o Lkl Enable
(Top view)
Absolute Maximum Ratings
Item Symbol Rating Unit
Supply voltage range Vee -0.5t0 +7.0 \
Input voltage Vix -0.5t0 V. +0.5 \Y
QOutput voltage Vour —0.5to V. +0.5 \%
Output current lour +35 mA
DC current drain per Vs, GND e = +75 mA
DC input diode current Iy +20 mA
DC output diode current b +20 mA
Power Dissipation per package P; 500 mw
Storage temperature Tstg —65 to +150 °C
HITACHI




HD74HC563/HD74HCS73

Block Diagram

HD74HC563

1D D
nc Q
-+{C
2D D
HC Q
H{C
3D D
A
- L{C
4D D
HC Q
»———C_
5D D
I—C Q
T
6D D
1C Q
7D D
v—C Q
-H{C
8D D
r-C Q
L L{C

—V‘?—V—VW—VJJ%
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HD74HCS63/HD74HCS73

HD74HCS573

1Q

2Q

3Q

4Q

5Q

6Q

7Q

8Q

1D

2D

3D

4D

5D

6D

7D

8D

LE
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HD74HCS63/HD74HCS73

DC Characteristics

Ta=-40to
Ta=25°C +85°C

Item Symbol V.. (V) Min Typ Max Min Max Unit Test Conditions
Input voltage Vi 2.0 16 — — 15 — \Y,

4.5 3145— — 315 —

6.0 42 — — 42 —

Vi 2.0 — — 05 — 05 V

45 — — 135 — 1.35

6.0 — — 18 — 1.8
Output voltage Vou 2.0 19 20 — 19 — \% Vin=VyorV, lo =-20pA

4.5 44 45 — 44 —

6.0 59 60 — 59 —

057 i\ W13/ lon=-6mMA

6.0 —— BBy HREZ Iy =-7.8mA

Vo 2.0 — 00 01 — 01 V Vin=VorV, lg =20 pA

4.5 — 00 01 — 0.1

6.0 — 00 01 — 0.1

T gAY YD AV 4 Y lo,=6mA

ghaveesy N g g 1o =78mA
Off-state output bz 6.0 — — 105 — 5.0 pA  Vin=V,orV,,
current Vout =V . or GND
Input current lin 6.0 — — 101 — +1.0 pA Vin =V or GND
Quiescent supply I 6.0 — — 40 — 40 uA Vin =V, or GND, lout =0 pA
current

HITACHI



HD74HCS63/HD74HCS73

AC Characteristics (C_ =50 pF, Input t = t,= 6 ns)

Ta=-40to
Ta=25°C +85°C

Item Symbol V.. (V) Min Typ Max Min Max Unit Test Conditions
Propagation delay ta, 2.0 — — 110 — 140 ns Datato Q
time toni 4.5 - 11 22 — 28

6.0 - — 19 — 24

ton 2.0 — — 115 — 145 ns  ClocktoQ
tai 45 — 13 23 — 29

6.0 — — 20 — 25
Output enable o 2.0 — — 160 — 190 ns
time t, 45 — 14 30 — 38

6.0 — — 26 — 33
Output disable to 20 — — 150 — 190 ns
time tz 4.5 — 15 30 — 38

6.0 — — 26 — 33
Setup time i 2.0 75 — — 90 — ns

4.5 15 2 — 19 —

6.0 33 — — 16 —
Hold time ) 20 5§ — — 5 — ns

45 5 -1 — 5 ~—

6.0 5§ — — 5 —
Pulse width e 2.0 80 — — 100 — ns

45 6 4 — 20 —

6.0 4 — — 17 —
Output rise/fall o 20 — — 60 — 75 ns
time A, 4.5 — 4 12 — 15

6.0 - — 10 — 13
Input capacitance Cin — — 5 10 — 10 pF

HITACHI
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Cautions

[—

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, acronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

b

w

b

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

. No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

o w»

e

Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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For further information wnte to:
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Fax: <44> (1628) 778322

Copyright ' Hitachi, Ltd., 1999. All rights reserved. Printed in Japan.
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HD74HC4040

12-stage Binary Counter

HITACHI

Description

The HD74HC4040 is a 12-stage counter. This device is incremented on the falling edge (negative
transition) of the input clock, and all its output is reset to a low level by applying a logical high on its reset
input.

Features

e High Speed Operation: t,, (Clock to Q,) = 15 ns typ (Cp = 50 pF)

e High Output Current: Fanout of 10 LSTTL Loads

e Wide Operating Voltage: Voc=2t0 6V

Low Input Current: 1 pA max

Low Quiescent Supply Current: I (static) =4 pA max (Ta = 25°C)

Function Table

Cc Reset Outputs State

J L No change

L k Advance to next stage
X H All outputs are low

X: Irrelevant

Hitachi %
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HD74HC4040

Pin Arrangement

Bt _____‘k/ 16 | Vee
Qs Qs Y2 15 | Q11
Qs Qs Q1o 14 { Q1o
Q7 Q7 Qs 13| Qs
Q4 Qa4 Qo 12| Qo
Q3 Q3 Reset 11 (R
Q2 Q2 "y Clockp—{ 10 | C
GND |————- 9 | Q1
(Top view)
Block Diagram
Qi Q2 Q3 Q1o Q12
Clock c c Q C Q-I——-OC Q C C
SRR CRa——CR-Q_ -cLaF ¢, Q CR
Reseto—] >o{ >0+ —>o T T . T

HITACHI




HD74HC4040

Timing Diagram

S 8 16 32 64 128 256 512 1,024 2048 4,096
ee "LI_L_[—LJ—U—"U“ i T e e I e 6 6 s 1Y i T i e

Reset = |
Q — 1.+ "l LTl "L
o7 SN e A I A N S N I A S S

(o YU I I S A S S A A S S
Qa4 J I IO e N E A A R
Qs SN I A I A AR A SN S O
Qs [ I N AU AR A S
Q7 I I I I I e I I
Qs I e I e N
Qo LT
Q1o N I I R
Q11 I R N

Q12 = b
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HD74HC4040

DC Characteristics

Ta=-40to

Ta=25°C +85°C

Item Symbol V.. (V) Min Typ Max Min Max Unit Test Conditions
Input voltage Vi 2.0 1 — — 15 — Vv
4.5 35— — 315 —
6.0 42 — — 42 —
Vi 2.0 — — 05 — 05 V
4.5 — — 135 — 1.35
6.0 — — 18 — 1.8
Output voltage Vou 2.0 19 20 — 19 — \% Vin =V orV, Iy ==20 yA
4.5 44 45 — 44 —
6.0 59 60 — 59 —
4.5 418 — — 413 — loy =—4 mA
6.0 568 — — 563 — low =—5.2 MA
VoL 2.0 — 00 0.1 — 01 V Vin =V orV, lg =20pA
4.5 — 0.0 01 — 0.1
6.0 — 00 01 — 0.1
45 — — 0.26 — 0.33 loo =4 mA
6.0 — — 0.26 — 0.33 lo. =5.2mA
Input current lin 6.0 — — 101 — 1.0 pA  Vin =V or GND
Quiescent supply ¢ 6.0 — — 40 — 40 pA  Vin =V, or GND, lout =0 pA
current
HITACHI



HD74HC4040

AC Characteristics (C,_ = 50 pF, Input t. = t,= 6 ns)

Ta=-40to
Ta=25°C +85°C
Item Symbol V.. (V) Min Typ Max Min Max Unit Test Conditions
Maximum clock f e 2.0 — — 5 — 4 MHz
frequency 4.5 — — 25 — 20
6.0 — — 29 — 24
Propagation delay tg 4 2.0 — — 175 — 220 ns Clock to Q,
time 4.5 — 15 35 — 44
6.0 — — 30 — 37
ton 2.0 — — 175 — 220 ns Clock to Q,
4.5 — 16 35 — 44
6.0 — — 30 — 37
ton 2.0 — — 200 — 250 ns Reset to output
4.5 — 18 40 — 50
6.0 — — 34 — 43
A 2.0 — — 100 — 125 ns Q,toQ,_,
teigi 4.5 — 4 20 — 25
6.0 —_ — 17 — 21
Removal time tom 2.0 100 — — 1256 — ns
4.5 20 — — 25 —_
6.0 17 — — 21 -
Pulse width t, 2.0 80 — — 100 — ns
4.5 16 5 — 20 -
6.0 14 — — 17 ——
Output rise/fall (LY 2.0 — - 75 — 95 ns
time W, 45 — 5 15 — 19
6.0 — — 13 - 16
Input capacitance Cin — — 5 10 — 10 pF
HITACHI
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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Philips Semiconductors

Product specification

Octal buffer/line driver; 3-state

T7T4HC/HCT541

FEATURES The 74HC/HCT541 are octal non-inverting buffer/line

¢ Non-inverting outputs
o Qutput capability: bus driver

drivers with 3-state outputs. The 3-state outputs are
controlled by the output enable inputs OE; and OE,.
A HIGH on OE,, causes the outputs to assume a high

e |cc category: MSI impedance OFF-state.
The “541” is identical to the “540” but has non-inverting
outputs.
GENERAL DESCRIPTION
The 74HC/HCT541 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.
QUICK REFERENCE DATA
GND=0V,; Tamp=25°C; t,=t;=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tpHL/ tpLH propagation delay A, to Y, CL=15pF;Vgc=5V 10 12 ns
Ci input capacitance 35 3.5 pF
Cep power dissipation capacitance per buffer | notes 1 and 2 37 39 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
Pp =Cpp % VC(_)2 x fi + p.) (CL x Vcc2 x f,) where:
fi = input frequency in MHz
fo = output frequency in MHz
Y. (CL x Vee? x fo) = sum of outputs
C. = output load capacitance in pF
V¢e = supply voltage in V

2. For HC the condition is V| = GND to Ve
For HCT the condition is V;= GND to Vgc - 1.5V

ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Information’”.

December 1990 2



Philips Semiconductors

Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,19 OE;, OE, output enable input (active LOW)
2,3,4,56,7,8,9 Agto Ay data inputs
10 GND ground (0 V)
18, 17, 16, 15, 14, 13, 12, 11 Yoto Yy bus outputs
20 Vee positive supply voltage
zA_O?_:g-]B
5'5'1[—‘_-: —U E Vec Al Y14 BTN MY -
= E o
ol el o=z 2 ENEAY acaadll
af3 8} Y 1 D
1 : : 5-13-- Y3 15 2 18
A2 E 17] A2 g . uts
Ag Yq _3_- .._‘_7.
A e 18] Y2 “‘_'?—" 4 18
41 o o
Ay E 5 E Y3 1_‘3—345_13 '_5~ __ls_
Ag g MmA § AsH Y8 s ~o L3
? 7 13
Y Rt e
RS E o i L s 12
w7 (3] 2] ve o L i
1
GND E L Y7 18 - 7296767
7286771
7296768
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.
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Philips Semiconductors

Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
FUNCTION TABLE
INPUTS OUTPUT
2{A0 N, Yol — —
M OE, OE, A, Y,
A Y
3 1 B 1o L L L L
A2l N Y2l L L H H
X H X Z
5{Aa g Yajis H X X z
slAd N Yaj1a Notes
71 As —Kr Y| 13 1. H = HIGH voltage level
g L = LOW voltage level
alas | N_  Yeln X = don't care
g Z = high impedance OFF-state
elA7f N Y7us
| L

:

7296770

Fig.4 Functional diagram.

ONE BUFFER/LINE DRIVER

ol TR

& 4

GNO
A
1 Yy
-t &
A b s e e s S C— — — — —
2 Y,
]
fees e e e — ——— — — — — —— ]
Az v
— il
A e T U S — ———
4 Yq
p———
Ar_‘
Lo coion o e s S — —— — — ——
5 g
[ | L=
e e e m e oo oo
Ag Y
- ’-—.
g P——— vy
] -,

EIGHT IDENTICAL CIRCUITS

Fig.5 Logic diagram.
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Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541

DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications .

Output capability: bus driver
lcc category: MSI

AC CHARACTERISTICS FOR 74HC
GND =0Vt =t;=6ns; C_=50pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT Vee
+25 —40 to +85 | —40 to +125 V) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
tpHL/ tpLH | propagation delay 33 | 115 145 175 |ns 2.0 |Fig.6
Apto Y, 12 123 29 35 4.5
10 |20 25 30 6.0
tpzu/ tpze | 3-state output 55 | 160 200 240 |ns 2.0 |Fig.7
enable time 20 |32 40 48 4.5
OEto Y, 16 |27 34 41 6.0
tpuz/ tpLz | 3-state output 61 160 200 240 |ns 2.0 | Fig.7
disable time 22 132 40 48 4.5
OEto Y, 18 |27 34 41 6.0
ttul/ truy | output transition time 14 |60 75 90 ns 2.0 |Fig.6
5 12 15 18 45
4 10 18 15 6.0
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Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 7T4HC/HCT541

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCUHCMOS Logio Famiy Spe
Output capability: bus driver

lcc category: MSI

Note to HCT types

The value of additional quiescent supply current (Algc) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
OE;4 1.50
OE, 1.00
Aq 0.70

AC CHARACTERISTICS FOR 74HCT
GND=0V;t =t=6ns; C_=50pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT Vce
+25 —40 to +85 | -40to +125 V) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
tpHL/ teLy | propagation delay ,
A, toY, 15 |28 35 42 ns 4.5 |Fig.6
tpzn/ tpz | 3-state output enable time .
OEtoY, 21 |35 44 53 ns 45 |Fig7
trHz/ trLz | 3-state output disable time ’
OEtoY, 24 2\35 44 53 ns 4.5 |Fig.7
trul/ truu | output transition time 5 12 15 18 of 45 |Figs

December 1990 6



Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
AC WAVEFORMS
Aq INPUT vyttt
tPHL tpLH
Y, OUTPUT !t
7296769 tTHL b -l < tTLH

(1) HC : Vi =50%; V; = GND to Vce.
HCT: V= 1.3V;V, = GND to 3 V.

Fig.6 Waveforms showing the input (A,) to output (Y,) propagation delays and the output transition times.

OUTPUT
LOW-to-OFF
OFF-to- LOW

OUTPUT
HIGH -t0-OFF
OFF-ta-HIGH

7293601 ensbled disabled " enabled

(1) HC :Vjy=50%; V; = GND to Vco.
HCT:Vy=13V;V;= GND to 3V.

Fig.7 Waveforms showing the 3-state enable and disable times.

PACKAGE OUTLINES

See
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IKELC  semiconpucTor BC556/7/3

TECHNICAL DATA EPITAXIAL PLANAR PNP TRANSISTOR

GENERAL PURPOSE APPLICATION.
SWITCHING APPLICATION.
FEATURE B e
- For Complementary With NPN Type BC546/547/548.
i
I ] —] N DIM |  MILLIMETERS
K !L — g A 470 MAX
MAXIMUM RATINGS (Ta=25TC) ¢ 2 ;:‘; :f‘x
5 ;
CHARACTERISTIC SYMBOL | RATING | UNIT i Z ':;3
BC556 80 T
= [ 0.85
Collector-Base BCs57 it = v R :x - :;s; —
Voltage 5 0 - P X 0.55 MAX
C558 E L 2.30
BC556 -65 N e
S o 1 283 13}
Collector-Emitter BC557 Veso 45 v n 1 .. coLLECTOR
Voltage 2. BASE
B(/558 _30 3. EMITTER
BC556 -5
Emitter-Base
Voltage BCSS7 | Viwo 5 v TO-92
BC558 -5
BC556 -100
Collector Current BC557 Ic -100 mA
BC558 -100
BC556 100
Emitter Current BCB57 Ir 100 mA
BC558 100
Collector Power Dissipation Pc 625 mW
Junction Temperature T 150
Storage Temperature Range Tag -55~150

1998.10. 8 Revision No © 3 KEE 1/3



BC556/7/8

ELECTRICAL CHARACTERISTICS (Ta=25C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current Icso Ves=-30V, Ig=0 - = -15 nA
BC556 110 = 450
DC Current Gain (Note) BC557 hex Vee=-5V, Ic=-2mA 110 - 800
BC558 110 = 800
BC556 - N -0.65
Collector-Emitter . - _ _
Saturation Voltage BC557 Veksaw Ic=-100mA, Iy=-5mA - - ~065 Y
BC558 = - -0.65
BC556 - -0.9 -1.1
Base-Emitter L . _ o .
Saturation Voltage Bge Vigeo | Ie=-100mA, - Iy=-5mA 0.9 11 v
BC558 % -0.9 -1.1
Base-Emitter Voltage Vieon] Vee=-5V, Ic=-2mA -0.6 = -0.75 \%
Base-Emitter Voltage Veronm2 Ver=-5V, Ic=-10mA = - -0.8 \Y%
% - Ver=-5V, Ic=-10mA, 4 B
Transition Frequency fr £=100MHz 150 MHz
Collector Output Capacitance Coo Ves=-10V, I:=0, f=1MHz - 45 ~ pF
BC556 - 1.0 10
. ; Vee=-6V, Ic=-0.1mA
Noise Figure BC557 NF Re=10kQ, f-1kHz 2 1.0 10 dB
BC558 ~ 1.0 10
NOTE : According to the value of hgs the BC556, BC557, BC558 are classified as follows.
CLASSIFICATION none A B C
BC556 110~ 450 110~220 200~450 -
hee BC557 110~800 110~220 200~450 420~800
BC558 110~ 800 110~220 200~450 420~800
1998. 10. 8 Revision No : 3 KEE 2/3



BC556/7/8

COLLECTOR CURRENT I (mA)

COLLECTOR-EMITTER SATURATION
VOLTAGE vCE(sat) v)

Ic = Ve
T <2 COMMON EMITTER
v Ta=25°C
-200 7 15
L~
e l/ “ -1.0
-120 7 —
P
7 -0.5
"'80 4
= I
Tp=-0.2mA
-40 g
0
0

0o -1t -2 -3 -4 -5 -6 -7
COLLECTOR-EMITTER VOLTAGE Vcg (V)

VeE(sat) — Ic

=1k COMMON EMITTER
-500 Ic/1=10
-300 ﬁ i
-100 A
2

4;&/
-50 <2
-30 A Ta=25"0—

AT Nra=-25°C
-10 A
-0.1 -0.3 -1 -3 -10 =30 —100 —300

COLLECTOR CURRENT Ic (mA)

hre - Ic

1k 7
COMMON EMITTER|

B 500 T

300 Ta=100°C[I—] YVcE=—5V_1 |
% Ta=25° i <

] 111 g AN

© Ta=—25% i
= 100
z VeE =—-1V
g 50
3 30
[&]
=]

10

-0.1 -0.3 -1 -3 -10 -30-100 —300

COLLECTOR CURRENT Ic (mA)
< fr - Ic
g 3k —
& T COMMON_ EMITTER
Vcg=-5V

&gk iy
5 500
E 300 5
g ~d
E 100 = Q =

50
g 30
=]
172}

10

-0.1 -0.3 -1 -3 -10 -30 -100 -300

COLLECTOR CURRENT I¢ (mA)

Is — VBE Pc — Ta
=1k ersiioN e p— E 700
= EMITTER = £
3 =300 [veg =-6V 71717 & 023
f B~ Y
m  -100 %] 500
= 1747y, ag
£ -30 S g 400 \\
= n tg I | o
& KK B AN
g -10 — Q o 300 \
f & A
3 N
-3 : e 200
& o \
S -t HiEE 5 100 =
A : A g
_0.3 : L2 1 1 1 o 0
0 -0.2 -0.4 -0.6 -0.8 —-1.0 -1.2 o 0 25 50 75 100 125 150 175
BASE-EMITTER VOLTAGE Vpg (V) AMBIENT TEMPERATURE Ta (°C)
1998.110. 8 Revision No : 3 KE=C 3/3



HD74HC112

Dual J-K Flip-Flops (with Preset and Clear)

HITACHI

Description

Each flip-flop has independent J, K, preset, clear and clock inputs and Q and Q outputs. This device is
edge sensitive to the clock input and change state on the negative going transition of the clock pulse. Clear
and preset are independent of the clock and accomplished by a low logic level on the corresponding input.

Features

¢ High Speed Operation: t,(Clockto Q)= 17 ns typ (C, = 50 pF)

e High Output Current: Fanout of 10 LSTTL Loads

e Wide Operating Voltage: Vc=2t0 6V

e Low Input Current: 1 pA max

e Low Quiescent Supply Current: I (static) = 2 pA max (Ta = 25°C)

Function Table

Inputs Output
Preset Clear Clock J K Q Q
L H X X X H L
H L X X X L H
L L X X X H*! H*t
H H Vv L L No Change
H H R L H E H
H H T\ H L H
H H LU H H Toggle
H H L X X No Change
H H H X X No Change

H [ X X No Change

Note: 1. Q and Q will remain HIGH as long as Preset and Clear are Low, but Q and Q are unpredictable,
if Preset and Clear go HIGH simultaneously.

¢

o
an

o
Hitach)

semiconductor



HD74HC112

Pin Arrangement

LW
1CK F%_‘ 16 | Vce
1
1K -l A 15 | 1CLR
1 PRI GLRIC 14 |ooLR
Q Q
1PR —{ 13 [2CK
1Q 2K
1Q 2J
2Q 2PR
GND 2Q
(Top view)
Logic Diagram (1/2)
PR———{>0—>0— B
CLR———>0—>0 Do >o0— 0
- CK
) >o—{>0—a
Kfw 55
CcK CK CK CK
CK CK
CK CK

ck—>ot ot

HITACHI




HD74HC112

DC Characteristics

Ta=-40to
Ta=25°C +85°C

Item Symbol V. (V) Min Typ Max Min Max Unit Test Conditions
Input voltage Vi 2.0 156 — — 15 — \%

4.5 316 — — 315 —

6.0 42 — — 42 —

Vi 20 — — 05 — 05 V

4.5 — — 135 — 1.35

6.0 - — 18 — 1.8
Output voltage Vou 2.0 19 20 — 19 — V - Vin=VyorV, lo =—20 pA

4.5 44 45 — 44 —

6.0 59 60 — 59 —

4.5 418 — — 413 — low =—4 MA

6.0 568 — — 563 — loy ==5.2 mA

V4 2.0 — 00 01 — 01 V Vin =V orV, lo =20pA

4.5 — 00 014 — 0.1

6.0 — 00 014 — 0.1

45 — — 0.26 — 0.33 lo. =4 mA

6.0 — — 0.26 — 0.33 o, =56.2mA
Input current lin 6.0 — — 0.1 — +1.0 pA  Vin =V, or GND
Quiescent supply  lec 6.0 - — 20 — 20 pA  Vin =V, or GND, lout= 0 pA
current

HITACHI



19.20

20.00 Max

Unit; 1

16 9
FlLe i rrri el =
®©
D Ak
O S| Q
O 7 7 0 O S B >y
1 8
1T.3
111 M
- ax ¥ o162
(§U -
\ 8 [ \
£l £ i i
S = '::,' “‘\‘
- < " t u
0 +0.13
2.54 £0.25 048+0.10 © « 25-0.05
o PR T < e
0° —-15°
Hitachi Code DP-16
JEDEC Conforms
EIAJ Conforms
Weight (reference value)| 1.07 g




Unit: r

10.06
10.5 Max
16 1100000008
(©)
)@ N
1 TOUOU0TT 5
813 7.80%8%
v oo
©
- _0.80 Max = e 1.15
() NN
N oo \__l:_‘_‘;;; \
E =\ Qj 4 j Wy mye L#OO 80
o 3 A ‘ -
1.27 S 0.70 £ 0.20
H ¢
=
*0.42 £ 0.08 o
+
0.40+0.06 L =T015
Bl 0.12 W)
Hitachi Code FP-16DA
JEDEC —
iension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.24 g




9.9
10.3 Max

elnnnnnnnm o
. O

® |
1UUUOUUUT g

1.27

A 3D

0.635 Max

1.75 Max

014 -84

o|S
DD
o
|+
olo
o0
(e)][00]

} \
LQ 0.15
P

N

0.25 (W)

ension including the plating thickness
Base material dimension

*0.22 £ 0.03

0.20+£0.03

6.1028:38
1.08

]

AT ioo_so

0.602850

Unit: n

Hitachi Code FP-16DN
JEDEG Conforms
EIAJ Conforms
Weight (reference value)| 0.15 g






