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ABSTRACT
The project frequency counter is happened of idea want to check the high frequency.
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fs = 1/ 2MV (LCs) (2.1)
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Z(s) = s +(1/LCs)/(sCp){s +{(cp+Cs)/LCsCp } 2.3)
NAAuMIS Rz u aSameaty ldann 5 Tsiuud 2 snawd de

AN luddyuTy Wp

Wp = 1/ V{L (CsCp/Cs+Cp)} .9)

fs = 1/ 21 V{(L(CsCp/Cs-Cp)} 2.5)

AW Tasuuudoynsu Ws (2.6)
Ws = 1/ Y(LO) | @7

fs = 1/ 2MV(LC) 2.8)

fUTWNY S = jw ST OR U
Z (jw) = -j (/'WCp)(W’ — W’s) / (W — W’p) 2.9)

AuMs¥ee Ws wag Wp andn 1dez 1881 Wp > Ws uage1 Cp >>Cs
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Nouluusnideanisnsiy Ao WenuuumsasiiuIdssmsudnyazla rass
nio IWddy naenntenms deHIULGTYRINIYNAANBUAIL995aANBU (Attenuator)
A Q/ { 73 0,/, (-] o/ QU o -7 U
e Idvwnevosdygud dwemin:  wasniminesgninadyanm lasssinadyaga
(Limitter) wozivimlos eglussdufidesms uazimstSusedudufiuaud Ifimunzauie
9/ a a o d'l kY ci 4'1 v
toudnssaianinines e lijuaduilugnaduunigiu (Square Wave) LAZHILIIS
1 LA o y ° é Al
YN5AUD (Prescaler) o Hmang fuaansyitauees 1072264 sadiuledisufonldluy

duvpInsiseuiana

= 7 w U _a d’ x4 d’
eazPeaveIT UMY Sudaanadunislvlulasenu dudsdl

2.3.1 3%ioume3 (Limitter)

o o o A o A @ g 9 9/ aa /a9 4
dyguidwimeiaoivslidyauvesdisthudundis  2eesidamesinthi
a o g o’;’ Jda o w Qy { [ v
ydudygrunmisdinumenisay sansuesdnzgndiansly vngif 2.6 dunad
A [ 1 Y aa o [ Y] (] g/ 1 a ~ 1
anudvesdygnanoudesidamesuaznasnnmunesuds o2 llnlfeunlaafivad

a 1 3 o/ ° aa 4 o P a a ]
gruduminiy  wanmsthouvesddames Ae  mafludygrahlivemlfyatiugiams
19 IUYD9995 (Overdrive) IUNTTNINITVNBNANITOUA 150 Anoed Sdyauitlou

0]
o [

9 a a 9y Jd aa J g 4 9 ¥y
RO TGRS JAUDY LDINANNNANALADT %suuﬂﬂﬁﬂuﬂaﬂmmﬁmmvm DI YYIUNLVINN

(]

~ a 4 = n’d”d v w do 1 R
Huow Uagauss q usesdezReurely Usingmsaitidanuduiusium “Quieting” ¥84019

o o q ¥ d a ~ 99 YN Y A
INAN m‘l.wuaaﬁmmwwmamm 20 @Yua ﬂ'lS‘Vl%Zﬁﬂuﬂﬂﬁiﬁvlﬂﬂﬂﬂ NIVYY



[ a 7 a [ 9 aa ¢ a [ A o w s
ganuduynIiinn - 9 wenezdulvsesdliawessaudayauiennaussdnInIuY
Foanamunanmsvesaiamos

ﬂ/\\/_, iTAN

atamar

3 o g aa
511 2.6 uanseesvinupedvesicestilanes

2.3.2 II0ANDUAY I (Attenuator)

° Yy o a sy Yt o

imthi lumsaavuadyaisdunidnin IMtsuamanz aunua MYeans
Uszunana 118N HuYMIAD 9ISV TULIUS IAY ( Voitage devider )NMIULALIIAUBUNN

d' g/ 8 d' 9/ é P=1 (] 1Y
NVINIBDANNIBINWNTUIIABDINITHINNTTABN ‘Diﬂ\igﬂ

Voltage
[nput |
6 Voltage

&
s Output
|
|

v y

U7 2.7 1aAI299IRUFIUYB92903 Attenuator

o 9 P [ ‘3 o @ [ A a 3
Fadmmu R1 waz R2 Tugilii 2.8 (n) dsenufudmfudiuneudyagnundenh

t4

Fauuseiu nndnyasflussiueniynaziaesusiudunndeawmames R2 / R1+4R2
@ ' dy |§l 1o ¢ a v ' 1 o d 9 U 2
sagduiiez hivuegfiudnaud dmnah lididmvesiufulsspinnaaueyd udluvue
A a o ' Ay v d . ] 1
Al 95 q udy wiinnuhazlisduduilse qunsaums (Stray Capacitance) WeuBgRY A1

9y
L=

Yo v w & da dad v H
C2 TTnATOUAIAUNIU R2 ¢ AdU Nami‘uuwamflLﬂﬂﬁuﬁwuagﬂumﬂ’nuﬁﬁw



10

31 2.8 (n) wasesiisuiiud c1 LS(TW"lﬂsﬁ'@%ﬂmmﬁLﬁﬂfiumﬂﬁmﬁuﬂszﬁg C2
Fadimafeuesdeln sezfuhdnsasvensidemiouiinesuies SeqUil
232 (v) dmindwSadauga orvadoudladuaces xy 18 Wufe useiu vo wafiousy
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Vee=+12v Vee =+12

C3 L R3 6%
100 10 <
Cl 125 .
S ajsos_s
tbb'= 100
Rs et
- -~ ; q
* - C2 10116 § K
RS Vo 6S0k 3
e % 680k ? RS
200mVpp 82k Sk
0.13Sinwt
(n.) (v) 2995 Wassvesgy (n)

3UN 2.9 waaeesEy

91n2995uelugii 2.9 Taeh RL = 20k,10k,5k 402 2k MYBITYYINUNNLUNAS

o a A £y ' o a 13 4
AUUAUAT 200 mVpp ANUATUNIUVDILHAINUUA 5k ATHIUNIAIYD

n.) S9131MIVEIVDII495A RL AIA18 )
¥.) YUIAVBITQANUNNNOBNT RL AIAIN9)
f1.) BATINITVLBLTIAUYDITL UL

9172995 Tugal 2.9 (n) 92 1deas Inlasedagii 29 (v) aunsadnamAves
Tudalnase1dasde il

Vgsr = VeeR1/(R1+R2) = 4374V (2.10)

Rysr = RI/R2.= 247.9KQ @.11)

Iy = (B(Vgg- 0.6))/(Rypr* (B+) (R3+R4) = 502 pA (2.12)
1@

f,, = Vip/le = (25.85x10°x250)/502x10° = 12.87 KQ  (2.13)

ravsieudmSudaygaeziiudegd 2.10
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Rs=Sk by 100 <
— i
A r ib Bib -4 R
rb'e
Zin G
5 12
6/ Vin C\/ ¥in .
?RBB | R582§ vo| SRL )vs Zin
VE RUR2 ¢ b
Y A +Y v
) ) Nestafeuinedush

517 2.10 299siaiion

' % : 4
2vsiersioufidmadhvesseslala wiludaugli 2.00 (@) Fag'ld

Vin = VsZin/(Zin +Rs) (2.14)

fn gt e s tawe s aues hinfeunlasm R nnaums (2.14)
w2 ld

Zin = (R1/R2)/[1bb’ +1b’e + (B +1)R4 ] = 65.09 KQ (2.15)
wld

Vin = (0.15Sinwt x 65.09K) / (5K + 65.09K ) = 92.87Sinwt  (2.16)
yinavesdyauiinuesnuassesveslala i
Vo = Avcct(R) xVin (2.17)
FarAsINMI VLI IRUDs faa lden
Aveet = (-BZc)/[rbb’ +b’e + (B+1)R4] (2.18)
Ze

RS5//RL (2.19)

90A Vin, Zin uag Aveet 92 1AA19098A5IN1500101159AUYB92995H RL 19 9

o P
AIN1T191 1

Tagf  (V3=0.1Vp,R3=5K, Zin = 65.09K, Vin = 92.87 mV)
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RL(CY | Zc(£2) Ay e (VIV) Vo (€2) | %A poe (%)
« 82K ~28.22 -2.157 0

20K |5816K |- 1647 -1.530 - 29.07

10K | 453K | -1276 - 1.185 - 45.05
5K |3.106K | -8797 -0.8169 - 62.11
2K |1608K | -4554 -0.4229 - 80.39

9197 2.1 AI1UB9 Aveet LAY Vo U892995 1UA20819 N RLATAN 9

Taon %A Aveet = (IAvect(R) T - T Avect(R, o )T x100) /1 Avect(R,_ o ) I
< [l % 1 " @ [

911NA15 2.1 9z Idededandn ANATINTIEIENIRHYBIINGT HASIUIAYEY
v & ' & A & v
YaNauNnI1eesn anatodauNdle IMaaiudu (ANUAHNUYBI Inananay)
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‘g’ 1 v o o s A 1

getunineeslugy 2.8 fudhdannsveeussiaesieslinniesnii 1.00

Wnsesinmes Q2 v uen RL 890910 Q1 9214
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+
R3
6.2 1p0/16
R1 by ‘
80k 300 R6 2k Q2
e EL/2S —'\M—@
| Q1
A Ik _ s c2 10|,//26
i IS
-' il -
) Vs=200mvpp i Yo l=yin2 %m ZRL
(0.158inwt) 1.5k Vo2
55 ok
8.
Q1=2N5087 B0kk B
=100 1 Q2=MPSA18 | |

51 2.11 1heesivies Q2 wuen RL 88n91A Q1
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] [ vy
912993 g1 2.11 azifin 189 msh Q2 deegiivu € uag Q1 il ldvinld I,
[ v v
Wasuulasas duiunszua luda IWassves Q1 sxfimnsdy wanszuda Iiase lvanu RS
wildeuag)

aszua luda nasaves Q2 vldnn

JR5 =1, R6 + V.. + 1 . R7 (2.20)

( ICQ1 - IBQ2 BQ2 BE2 EQ2
AU

ICQ2 = [ B (ICQIRS —~ Vs )]1/[RS +R6 +(Bat+ 1)] (2.21)
a2 ld

Iy =2:308mA. , I, =502 pA

CQ2

b’er = 12.87K , rb’er = 560K

anaioudmiudyanaediudsgin 2.12

bb'2
Rs=5k £bb'1 100 & R62K 100 2
A=A =
+
b1 tblel 9
1287k
o |
< Vin | | RBBI i RS
1el _ )
Vs 92.87 RI/R2 §ZEI—R4 gl Vol=Av(RL1)Vin 4
0.1Vp mVp | | 2479k 300 Vinl=Vol R
sk | ¥
1 1
| I—

ZE2

q1 2.12 nesiiloudmiudygnuveszif 2.1 inavens Q2 (ives)

gz Idduns

Aveet (R) = [(B2+1)Z,,]/[R6 +1bb” +1b’e +( B+1) Z,)] (2.22)

Tasfi Z.,= R7//RL (223)
w1
Zin2 (R) = R6+1db’ +1b’e+(B+1) Z, (2.24)
ﬁmﬂmmﬁ Q1

AyeerR) = B1Z,, /[tbb” +1be +( B +1) R4] (2.25)
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9
TrnanvoIn1nve1e Q1 i MRV Q2 Ay

Z.,= R5//Zin2 (R) (2.26)

iflosnnanudumuiimadivesasesuee Ql (CE) Hehasiilin/Aouulasa
RL Zinl Sefifuindn Feszldvnavesdygafimadvesnases Q1 I 92.87 mvp
IR
vuavesdaaafimeosnves Q1 ez
Vol = Vil =A,..(R,)x Vin (227

[ k4
HAZYUIAYDIT Y IUAN 1B DAYEII9TTeTT UV

Veer = V02 = Ar(R) X Vin2 (2.28)
i
Vol =Vin2  ( mua@eanu)
e
Voeer®,) = Vol x Ay, r(R)) (2.29)
UNUAT Vol :naunis (2.28) luaunis (2.29) 1a
Vot RD=A A AR Vinx Agcr(R) (2.30)
130
Vocer/ Vin = Agreer= Ayieer X Aygcer (2.31)

NNTUMS (2.14) - (231) 92 TAFvesdnsmsvenens siuvpstiives; A, . (R),
SATINTVWUTINULBINAYE Q1; A, (R,), VAYDIT Y TN NBBNYBINIAYETY QI
Moz BT s ULT RL e @ Tumsnedt 2.1
Taofi

I =502mA, B 1=250, Z,, =300Q:Ql=CE Amp
Io,=2.308mA, B2=500:Q2=CC Amp
V=0.1 Vp,Ry=5K , Zin = 65.09 K, Vin = 92.87 mVp
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RL(QD) 20K 10K 5K 2K
z,,(€2) 1.5K 1.395K 134K | 1.154K | 857.1K
Ay (VIV) ] 0.9899 0.9891 09884 | 09869 | 0.9824

zin2 (£2) 759.2K 706.8 K 661.2K 585.8K 437.1K

7.0 CX) 8112K  [8.106K | 8100K |8.087K |8.049K
Ay (VIV) | -2297 - 22.96 -2294  |-2290 | -22.80
Ayrear (VIV) | -22.74 - 2271 -2267  [-2260 | -2239

%A Ayreer (%) |0 -0.1552 | -0.3098 |-06177 |- 1530
Vol=Vin2 (Vp) | -2.134 - 2132 2130 |-2137 | -2.117
Vo= V02 (Vp) |- 2.112 -2.109 -2.106  |-2.099 | -2.080

M1 2.2 aarauiAvesasesveteTugili 2.12

Taon %A Aveet = (IAvect(R)T -1 Avect(R,_ )T x100) /T Avect(R,_ &) I
L L L

norafid i dlumsed 22 wiiuldeidanuh maves Q2 Fwimihi
Wuasestiiles Huresifidmudmuseushge ¥ild Q1 unuegmiowlifiTnan
fadiadasmsvesuseiuyes Q2 Jaisendt 1 At IisasmsvnneusfuveIIeesl
f1anas U)oy 1.53 % laeieunuaI9aTIMIveousnuIlaies

TuNISNITUIABATIN VLU IAUYD 92995 15181 TUNBIDAT T IUVDIVUIAVDS
Fogmiineesn  wazmadivesees Iﬂﬂ“lﬁﬁmsmmﬁnzﬁﬁrgtmmqtgtﬁaﬁmméﬁumu

Yo iauntlosmosla

ADATINI VLT IAUVDITZVY Henu 1ae

= Vo/Vs (2.32)

AVSYS (RL)

2
G| A\

= AgpBy)® Vin (2.33)

PNAUMS (2.22) BrEnsasumsasasImsvensusssuvesssuylala 1didiu

A

VSYS(RL)

Ayeer®R) x[Zin(R)/( Zin(R) +Rs)] (2.34)

w995 veneeuuy manudumuimadias linfeuulasa RL 214 wu

aa J o 9
WITVYWDUALBDIIIY Wuau
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AyeysBy) = 09287 8 Aye (R ) (2.35)

2.3.4 29950Wmlasusadilnih (Voltage Buffer)
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HAZHIAT Vo 19310

Vo = VI (2.36)
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e

i ' o Jd @ a £
U1 2.14 uaasmsaveotuentifursasiiimesus i I Snuuumnils
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E 9
U.T.P 193U U.T.P 9zilanfadl

ST (2.36)
4 L 1 A a o 4 A -7
Wo Vg, = UNAUANATON R, iensmdmans Q, thnszuaignoud,
o [} (Y] Ao ° 9 a d o
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Ves ¥ €08 = Cocn (2.39)
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UNUAT € UOE Zoy 9210
V,, = (R, Vee)/(R+R,+R;) - I,,(R, (R, + R D)/ (R +R,+ R, ) (2.41)
e Vg, = I, Rg (2.42)
iy I, = (hg + 1)1 (2.43)
faitu V, = (hy + 1) I, Ry (2.42) (2.44)
I, = Vg, /(hy + 1) Ry (2.45)
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= {R, Vee - (Vi R(R;+R;;))/ (b + 1) RO (R +R +R;)
= {R,R, (hy + 1) Vce }/{R(R,+R, + R, hyy + 1)+ R(R,+R;; )}
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UTP = V, (2.48)
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Boe = Vet (hg Ve Zo)/(Ry(hy+1)) (2.56)
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(R1+R2)VCC/(R1+R2+RLI)

= ((hy Vg, R (R, +R,) /(R +R,+R )/ Ry (hy +1) )+ V,,  (2.59)

el V., =V (R,/(R,+R,))

V., =(V, (R +R,)/R, (2.60)

unuA1 Vg, adll

(R1+R2)VCC/(R1+R2+RL1)
=(( b, VR (R, +R,) /(R+R, +R,)) /R, (h+D)+(V, (R, +R,)/R, (2.61)
Vi = (RR, (g +1) Vo)) /U R, R+ ((RAR, R Ry (1)) )

=V (R, +R,+R )/R)+ (b, R, /R, (b +1))) (2.62)
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{ [V g @ <
1 Square Wave fiussdudaann 4 1ad uazussaueedlida +200

Haaliad
Area AN Aanwddiald AMANUHANIA | %Error
Function ﬂgd‘ﬁ 1 ﬂ%\?‘ﬁ 2 ﬂ%ﬁllﬂ"ﬁ 3 Lﬂéﬂ
Generator

0.1 Hz 0.1 Hz 0.1 Hz 0.1 Hz 0 0

0.5Hz 0.5Hz 0.5Hz 0.5Hz 0 0
1Hz 1Hz 1 Hz 1 Hz 0 0

5Hz 5Hz 5Hz 5Hz 0 0
10Hz 10Hz 10 Hz 10Hz 0 0
50 Hz 50 Hz 50 Hz 50Hz 0 0
100 Hz 100 Hz 100 Hz 100 Hz 0 0
500 Hz 500 Hz 500 Hz 500 Hz 0 0
1 KHz 1 KHz 1 KHz 1 KHz 0 0
5 KHz 5.001 KHz 5.001KHz 5.001KHz 0.001KHz 0.02 %
10 KHz 10.001 KHz 10.002 KHz 10.001 KHz 0.0013 KHz 0.013 %
50 KHz 50.007 KHz 50.007 KHz 50.007 KHz 0.007 KHz 0.014 %
100 KHz 100.013 KHz 100.013 KHz 100.013 KHz 0.013 KHz 0.013 %
500 KHz 500.063 KHz 500.063KHz 500.063KHz 0.063 KHz 0.0126 %
1 MHz 1.000128 MKz 1.000128 MHz | 1.000128Mz 0.000128MHz | 0.0128 %
5 MHz 5.000637 MHz 5.000640 MHz 5.000640Mz | 0.000639MHz 0.0127 %
10 MHz 1.0000922MHz | 1.0000998MHz | 1.000928Mz 0.0000949MHz | 0.0094 %

5197 4.1 uernsaanufido et unnidudy o Square Wave
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NSIMNUAAIAIAMHNHANAIATDY Square Wave
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317 4.5 nsmluansanmAanaadie edunmifudyn i Square Wave
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Foyanadunnidiu Saw Tooth Mussdudyann 4 Toad uozus Wiuserida

a A 4
+200 Yaalad

A1 AN Ainiald AINNTUHA %Error
Function adait 1 a%efi 2 a%i 3 Woamae
Generator
1 KHz 1.129 KHz 1.170 KHz 1.142 KHz 0.147 KHz 14.7 %
5KHz 5.196 KHz 5.184 KHz 5.129 KHz 0.169 KHz 3.39%
10 KHz 10.118KHz | 10.118 KHz | 10.129KHz | 0.121 KHz 121%
50 KHz 50.093 KHz 50.096 KHz 50.093 KHz | 0.095 KHz 0.191 %
100 KHz 100.083KHz | 100.078Kz 100.079KHz 0.080KHz 0.080 %

M3 4.2 uaasmanuddieswdunnidiudya o Saw Tooth
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1KHz

S

10KHz

50KHz

ﬂﬁ 4.6 ﬂi’lﬂltﬁﬂﬂﬂ’]ﬂ’ﬂﬂﬂﬂﬂﬁ'lﬂw@‘ﬂ'lﬁfJuW‘VlL‘i‘JufTﬂlﬂﬂfu Saw Tooth

~a

100KHZ

o <1
o 4 Tad wasussdiueoida +200

Saanadunmiiu Triangle fiussdud
findlad
fawdien aanudniald MANUAA | %Error

Function ased 1 A%ef 2 aseh 3 waamde

Generator
1 KHz 1.1 KHz 1.1 KHz 1.1 KHz 1.1 KHz 11%
5 KHz 5.177 KHz 5127KHz | 5.106KHz | 0.136KHz | 2.73%
10 KHz 10.100 KHz 10.105 KHz 10.097 KHz 0.10 KHz 1.0%
50 KHz 50.070 KHz 50.068 KHz 50.066 KHz | 0.068 KHz 0.136 %
100 KHz 100.054KHz 100.052KHz | 100.052KHz | 0.052 KHz 0.052 %

mf 4.3 uaasianudlonedunnidludya o Triangle
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N5 NI ARIAIAMHHA WATAUDY Triangle

10

1KHz 5KHz 10KHz 50KHz 100KHZ

o/

51 4.7 nswlurassanuRanatniioseBunniudyane Triangle

a [V Y o <
Sunniilu Sine Wave ussiudyann 4 Taad uazussiuesyida +200

fiaa lad
AR Manuaiiald fanuRanaa | %Error
Function ﬂ%ﬂﬁ 1 ﬂ‘iﬂﬁ 2 ﬂ%ﬁ 3 mﬁa
Generator
500 Hz 578 Hz 579 Hz 576 Hz 77.6 Hz 15.53 %
1KHz 1.166 KHz 1.150 KHz 1.123 KHz 0.149 KHz 14.90 %
5 KHz 5.144 KHz 5.139 KHz 5.094KHz 0.125 KHz 251 %
10 KHz 10.030 KHz 10.060KHz 10.060 KHz 0.05 KHz 0.5%
50KHz 50.059 KHz 50.062 KHz 50.063 KHz 0.061 KHz 0.122 %
100 KHz 100.044 KHz 100.043 KHz 100.042 KHz 0.043 KHz 0.043 %
500 KHz 500.063 KHz 500.063 KHz 500.063 KHz 0.063 KHz 0.0126 %
1 MHz 1.000125MHz 1.000125MHz 1.000125MHz 0.000125 MHz 0.0125 %
5 MHz 5.000533MHz 5.000540MHz 5.000540MHz 0.000537 MHz 0.0107 %
10 MHz 10.00010MHz 10.000118MHz 10.000132MHz 0.000116 MHz 0.00116 %

5197 4.4 uaasaanuiieiedunniludanu Sine Wave
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ICM7226A,
ICM7226B

8-Digit, Multi-Function,
Frequency Counter/Timer

intersil

August 1997

Features
¢ CMOS Design for Very Low Power

e Output Drivers Directly Drive Both Digits and
Segments of Large 8-Digit LED Displays

» Measures Frequencies from DC to 10MHz; Periods
from 0.5us to 10s

» Stable High Frequency Oscillator uses either 1MHz or
10MHz Crystal

+ Both Common Anode and Common Cathode Available

* Control Signals Available for External Systems

Interfacing

¢ Multiplexed BCD Outputs

Applications

¢ Frequency Counter

* Period Counter

¢ Unit Counter

¢ Frequency Ratio Counter

¢ Time Interval Counter

Ordering Information

PKG.
PACKAGE NO.

TEMP.

PART NUMBER | RANGE (°C)

ICM7226AlJL -25 to 85 |40 Ld CERDIP F40.6

ICM7226BIPL -25 to 85 |40Ld PDIP E40.6

Description

The ICM7226 is a fully integrated Universal Counter and
LED display driver. It combines a high frequency oscillator, a
decade timebase counter, an 8-decade data counter and
latches, a 7-segment decoder, digit multiplexer and segment
and digit drivers which can directly drive large LED displays.
The counter inputs accept a maximum frequency of 10MHz
in frequency and unit counter modes and 2MHz in the other
modes. Both inputs are digital inputs. In many applications,
amplification and level shifting will be required to obtain
proper digital signals for these inputs.

The ICM7226 can function as a frequency counter, period
counter, frequency ratio (fa/fg) counter, time interval counter
or as a totalizing counter. The devices require either a
10MHz or 1MHz quartz crystal timebase, or if desired an
external timebase can also be used. For period and time
interval, the 10MHz timebase gives a 0.1us resolution. In
period average and time interval average, the resolution can
be in the nanosecond range. In the frequency mode, the
user can select accumulation times of 0.01s, 0.1s, 1s and
10s. With a 10s accumulation time, the frequency can be dis-
played to a resolution of 0.1Hz. There is 0.2s between mea-
surements in all ranges. Control signals are provided to
enable gating and storing of prescaler data.

Leading zero blanking has been incorporated with frequency
display in kHz and time in ps. The display is multiplexed at a
500Hz rate with a 12.2% duty cycle for each digit. The
ICM7226A is designed for common anode displays with typi-
cal peak segment currents of 25mA, and the ICM7226B is
designed for common cathode displays with typical segment
currents of 12mA. In the display off mode, both digit drivers
and segment drivers are turned off, allowing the display to
be used for other functions.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
http://www.intersil.com or 407-727-9207 | Copyright © Intersil Corporation 1999
9-15
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ICM7226A, ICM7226B

Pinouts
ICM7226A
COMMON ANODE (CERDIP)
TOP VIEW
CONTROL INPUT [1 hd [40] INPUT A
INPUT B [2] 35] HOLD
WEASUREMENT IN PROGRESS [3] 38] BUF osC ouT
FUNCTION [4] [37) NC (NOTE 1)
STORE [5] 36] osc out
BCD 4 [6] 35] osc N
BCD 8 [Z [34] NC (NOTE 1)
DP [&] [33] EXT OSCIN
SEG e [9] 32] RSTOUT
SEG g [10 [37] EXT RANGE
SEG a [11] 30] D1
Vss E E D2
seG d [f3 28] D3
SEG b [14] 27] D4
SEG ¢ |15 26] D5
SEG f 25] Vop
BCD 2 24 D6
BCD 1 23] D7
RSTINPUT [19) E D8
EXT DP IN [20] 21] RANGE
ICM7226B
COMMON CATHODE (PDIP)
TOP VIEW
CONTROL INPUT [1 = [40] INPUT A
INPUT B [2] [33] HoLD
MEASUREMENT IN PROGRESS [3 [38] BUF 0sC ouT
FUNCTION [Z] 37] NC (NOTE 1)
STORE [5] 36] osc out
BCD 4 [6] 35] osC IN
BCD 8 [7] E NC (NOTE 1)
D1 [&] 33] EXT OSC IN
D3 [3] 32] RSTOUT
D2 [0 [31] EXTRANGE
D4 [11] 30] DP oUT
Vss [12 29] SEG g
D5 28] sEce
D6 [14] 27] sEGa
p7 [15] 26] SEG d
D8 25] Voo
BCD 2 24] secb
Bcp 1 [18] 23] sEGc
RST INPUT 22] seGf
EXT DP IN 21] RANGE
NOTE:

1. For maximum frequency stability, connect to Vpp or Vss.

9-16




ICM7226A, ICM7226B

Functional Block Diagram

DIGIT
OUTPUTS
8 8 (8)
DECODER s DIGIT 5 @
’ DRIVERS
3 REFERENCE
P COUNTER ARG
10 CONTROL fe— o
! LOGIC RANGE
EXT OSC ! INPUT
INPUT®
=
mc;f;"‘D" i 10 OR 100Kz ANSDT‘;ERSEET o SQL":;%ET 5 l EXT RANGE
SELECT 5 ] INPUT
osc 10 LOGIC r LOGIC %
OUTPUT 1
BUF OSC q I
ouTPUT
CONTROL
6
ESET L EOBIC CONTROL
RESET | INPUT
INPUT
5
MAIN RESET
EN
INPUT [ CoTNE " OVERFLOW DP
INPUT Ao CONTROL CL-& osic NN B¢
LOGIC DP
INPUT Bo 1’4 44 1’4 As A4 Ko 44 44 .
8 DATA LATCHES l
A»§ OUTPUT MUX STORE -4
DECODER hebiir
AND LZB
D Q 4 Logic | 7 | DRIVERS |
I o A ~4—0
INPUT 4 SEGMENT
CONTROL cL MAIN GITRUTS
LOGIC FF (8)
‘R
BCD
OUTPUTS
4)
EN 4 4, (
h | CONTROL —/—{> 4
LOGIC
N .
6 | RESET
MEAS IN L—z‘— OUTPUT
PROGRESS .
OUTPUT
STORE
NPUTO OUTPUT
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ICM7226A, ICM7226B

Absolute Maximum Ratings

Maximum Supply Voltage (Vpp - Ves)e oo
Maximum Digit Output Current. . . .................
Maximum Segment Output Current
Voltage On Any Input or
Output Terminal (Note 1)

Operating Conditions
Temperature Range

.......................... -25°C to 85°C

Thermal Information

Maximum Storage Temperature Range
Maximum Lead Temperature (Soldering 10s)

...... 6.5V Thermal Resistance (Typical, Note 2) 0,4 (°C/W) 8¢ (°Cw)
....400mA CERDIP Package ................ 45 9
..... 60mA PDIP Package .. ................. 50 N/A
Maximum Junction Temperature
CERDIPPackage ...............cooouneonooo .. 175°C
PDIP Package .. ................ooo 150°C

...300°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. Destructive latchup may occur if input signals are ap
voltages exceeding Vpp or Vgg by 0.3V.

plied before the power supply is established or if inputs or outputs are forced to

2. 6y is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications vpp=5.0v, Ta = 25°C, Unless Otherwise Specified

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Operating Supply Current, Ipb Display Off, Unused Inputs to Vss - 2 5 mA
Supply Voltage Range (Vpp -Vss), VsuppLy -25°C to 85°C, INPUT A, 4.75 - 6.0 \Y
INPUT B Frequency at fyyax
Maximum Frequency INPUT A, Pin 40, fa(MAX) -25°C to 85°C 10 14 - MHz
4.75V < Vpp < 6.0V, Figure 9
Function = Frequency, Ratio,
Unit Counter
Function = Period, Time Interval 2.5 - - MHz
Maximum Frequency INPUT B, Pin 2, fB(MAX) -25°C to 85°C 25 - - MHz
4.75V < Vpp < 6.0V, Figure 10
Minimum Separation INPUT A to INPUT B, -25°C t0 85°C 250 - : ns
Time Interval Function 4.75V < Vpp < 6.0V, Figure 1
Oscillator Frequency and External Oscillator Frequency, |-25°C to 85°C 0.1 - 10 MHz
fosc 4.75V < Vpp < 6.0V
Oscillator Transconductance, gy Vpp -4.75V, Ty = 85°C 2000 - - us
Multiplex Frequency, fyux fosc = 10MHz - 500 - Hz
Time Between Measurements fosc = 10MHz - 200 - ms
Input Rate of Charge, dVn/dt Inputs A, B - 15 - mV/us
Input Voltages: Pins 2, 19, 33, 39, 40, 35
Input Low Voltage, V) -25°C to 85°C - - 1.0 \%
Input High Voltage, V|4 3.5 - - v
Pins 2, 39, 40, Input Leakage, A, B, liLk - - 20 HA
Input Resistance to Vpp Pins 19, 33, Rin ViN = Vpp -1.0V 100 400 - kQ
Input Resistance to Vgg Pin 31, Ry VN = +1.0V 50 100 - kQ
Output Current
Low Qutput Current, Pins 3, 5-7, 17, 18, 32, 38, loL | VoL =+0.4v 400 - - HA
High Output Current, Pins 5-7, 17, 18, 32, HoL VoH = +2.4V 100 - - HA
High Output Current, Pins 3, 38, HoL Vo = Vpp -0.8V 265 - - HA
ICM7226A
Segment Driver: Pins 8-11, 13-16
Low Output Current, o Vo = +1.5V 25 35 - mA
High Output Current, Ioy Vo =Vpp -1.0V - 100 - HA
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ICM7226A, ICM7226B

Electrical Specifications Vpp = 5.0V, Ta = 25°C, Unless Otherwise Specified (Continued)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS

Multiplex Inputs: Pins 1, 4, 20, 21

Input Low Voltage, V| - - 0.8
Input High Voltage, Viy 2.0 - - \Y
Input Resistance to Vss, RN VN = +1.0V 50 100 - kQ
Digit Driver: Pins 22-24, 26-30
Low Output Current, lo Vo = +1.0V 2 -0.3 - mA
High Output Current, loq Vo = Vpp -2.0V 150 180 - mA
ICM7226B
Segment Driver: Pins 22-24, 26-30
Leakage Current, || Vo =Vss = - 10 HA
High Output Current, Ioy Vo = Vpp -2.0V 10 15 - mA
Multiplex Inputs: Pins 1, 4, 20, 21
Input Low Voltage, Vi - - Vpp-2.0
Input High Voltage, Viy Vpp-0.8 - -
Input Resistance to Vss, R|N ViN = Vpp -1.0V 100 360 - kQ
Digit Driver: Pins 8-11, 13-16
Low Output Current, lo_ Vp = +1.0V 50 75 - mA
High Output Current, lon Vo = Vpp -2.5V - 100 - HA
NOTES:

1. Assumes all leads soldered or welded to PC board and free air flow.
2. Typical values are not tested.

Timing Waveform

—| | =—d0ms

TN PROGRESS

-_;(__--

A
STORE L : X
—>| |<— I
30ms TO 40ms 1
A 4 - 60me.y ! FUNCTION:
RESET | 1 . . TIME INTERVAL
: —>| |76. I
! UPDATE g/ : , UPDATE
I=""190ms TO 200ms PRIMING MEASUREMENT INTERVAL ————>=<——
— | I ;
MEASUREMENT T
L}
|
|
1

N R
7\ L W4

g T N[ T\ L 7

INPUTA X KK /

RIMING EDGES

INPUT B
| 250ns MIN 1 |
, INTERVAL ! \ !
(FIRST) !
MEASURED
) INTERVAL
NOTE: (LAST)

1. Ifrange is set to 1 event, first and last measured interval will coincide.

FIGURE 1. WAVEFORMS FOR TIME INTERVAL MEASUREMENT (OTHERS ARE SIMILAR, BUT WITHOUT PRIMING PHASE)
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ICM7226A, ICM7226B

Typical Performance Curves

200 T
Ta= 25°C VDD:y‘—
50 Z //:
Vpp = 5.0V Voo = 4.5V
<
= 100
[} /
o
50
: 0 2 3
Vout (V)
FIGURE 2. ICM7226B TYPICAL IpigiT VS VouT
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45<Vpp <6.0V 209C
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< 85°C
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w
v
10
° 0 2 3
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FIGURE 4. ICM7226B TYPICAL IsgG Vs Vpp-VouT
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25°C
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FIGURE 6. ICM7226B TYPICAL IpjgiT Vs Vout
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FIGURE 3. ICM7226A TYPICAL |D|G Vs VDD'VOUT
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

High Speed Dual Type D
Master-Slave Flip-Flop MC10231

The MC10231 is a dual master—slave type D flip—flop. Asynchronous Set (S)
and Reset (R) override Clock (Cc) and Clock Enable (Cg) inputs. Each flip-flop
may be clocked separately by holding the common clock in the low state and
using the enable inputs for the_clocking finction. If the common clock is to be

used to clock the flip—flop, the Clock Enable inputs must be in the low state. In ,
this case, the enable inputs perform the function of controlling the common ‘l" CERA‘;Afggi'(’:‘KAGE
clock. ! CASE 620-10
The output states of the flip—flop change on the positive transition of the
clock. Achange in the information present at the data (D) input will not affect the T" P SUFFIX
output information at any other time due tc master—slave construction. ‘W PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
Pp = 270 mW typ/pkg (No Load) @ A
tpd =2 ns typ ;ﬂ CASE 775-02
tr, tf= 2.0 ns typ (20%—80%)
DIP

LOGIC DIAGRAM PIN ASSIGNMENT

\J
i ¥ veer L] 16| ] Voo
T =o1— Qt p— 2 at []2 15 ] @
Cgy 6 an iy _
= Q Q2
_:D LS 1 E 3 14 %
Rt 4 13 R2
il =l 3¢ L4 Veey=PIN
Cc 9 —¢ Veeo = PIN 16 st []5 12| ] s
R2 13 ——-————y VEg=PIN8 i) E 5 4 :] &
_ Q2— 15 ' ot []7 0 ] o2
Ce 1
62 10 ———~ Q2 14 Vee [ 8 9| ] cc

§2 12 ——-—4

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11 of the Motorola MECL Data

Book (DL 422/D).
CLOCKED TRUTH TABLE R-S TRUTH TABLE
c D Qn+4 R s Qp44
L X Qn L L ol
H L L L H H
H H H H L L
C=Cg +Cc. A clock H is a clock H H N.D.
transition from a low to a high state.

N.D. = Not Defined

3/93
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MC10231

ELECTRICAL CHARACTERISTICS

Test Limits
Pin o o, 0
Under ~30°C +25°C +85°C
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current e 8 72 52 65 72 mAdc
Input Current 1> LE BLELFUARM 4 650 ‘ 410 410 | pAdc
hd £ 650 410 410
5 S 6 350 , 220 220
(Ept%mu(b gU BREL B% ) 7 350 220 220
. 9 460 290 290
linL 4,5 0.5 pAdc
6,7,9° 0.5
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vdc
cunhee LlLLELLLE 21 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700
Output Voltage N Logic 0" \FOL 3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vde
3t -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage Logic1 | VoHA 2 -1.080 -0.980 -0.910 Vdc
2t -1.080 -0.980 =0.910
Threshold Voltage Logic0 | Vora 3 -1.655 -1.630 -1.595 | Vdc
3t -1.655 ~1.630 -1.595
Switching Times (509 Load) : p ns
v f . MRBUHLBE
Cok it e LB LRGUE £ LURBIHIBAILLEULYE SHMRL gL temel 1o u
Propagation Delay | tg4+o- 2 1.5 34 1.5 2.0 3 . .
tga2+ 2 ppYT "B FLRLELE 01 t,g,swb,gug e U li@l@ 9‘”11,@
Rise Time (20 to 80%) 24+ 2 0.9 33 l1 .0 13 3.1 1.0
Fall Time (20 to 80%) }2_s 2 0.9 33 1.0 1.3 3.1 1.0 36
Set Input B LBQ‘fg ‘BM ns
? =4 ¥ |
Propagation Delay | tgios 2 14 i &4 20 R 13 1.2 35
detdesen] 15| 1) | 34 |gRMAL fasru BreasPipeiie | 57
AT 3 1.1 34 7 145 ] 2 12 3.7
2514= e 11 34 1.1 33 15 37
Reset Input ns
Propagation Delay | t449_ 2 1.1 34 1.1 1% 7.4 33 {AY 5%
t13+15- 15 1.1 34 1.1 20 33 13 37
443 3 1.1 g 33 12180 LREB
113414+ 14 1.1 é?lé{g,glg%hg- Ut% 33 1.2 3.7
Setup Time sewp | 7 1.5 !%uomn,g BLBfeduLIE 15 L[BRSEN | o
Hold Time thold 7 0.9 ~ | o 0.9 ns
Toggle Frequency (6] 0100 &}é&u’g [LBIL [ FREHECETCRTE 256> ' g 35? 200 MHz
Individually test each input apply V"[én?.&to pin undor test. I‘GUE‘_@H UIJUBBLN; S LuM&&LﬁUBUﬂ
+Output level to be monsurod a(?lor a €lock pulbe ths been applied to 115 Cginput (Pin 6) IHmax

JAINNOD ADNANOHIL — — Vitmin

faft neu
gmwwfgwém ghmpLisisgieney

fi 418
gnm&@m&m@mﬂ i

NLZE,UIAUJQLHM?@@L&YL}}U?N@&ﬁ&iig@lﬂl@uiﬂj}L@D

B HES UL
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MC 10231

ELECTRICAL CHARACTERISTICS (continued)

TEST YOLTAGE VALUES (Volts)

@ Test Temperature | Viimax | ViLmin | VIHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
. Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under : (Vee)
Characterlstic Symbol Test ViHmax | Vitmin | ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current g 8 8 1,16
Input Current linH 4 4 8 1,16
5 5 8 1,16
6 6 8 1,16
7 7 8 1,16
9 9 8 1,16
linL 4,5 g 8 1,16
6,7,9° e 1) 1,16
Output Voltage Logic 1 VOH 2 5 8 1,16
2% 7 8 1,16
Output Voltage Logic 0 VouL 3 & 8 1,16
31 7 8 1,16
Threshold Voltage Logic1 | VOHA 2 5 8 1,16
2f 7 9 8 1,16
Threshold Voltage Logic0 | VoLa 3 5 8 1,16
) 3t 7 9 8 1,16
Switching Times (50Q Load)
Clock Input +1.11Vdc Pulse In Pulse Out =32V +2.0V
Propagation Delay | tg4+o_’ 2 9 2 8 1,16
te+2+ 2 7 6 2 8 1,16
Rise Time (20 to 80%) to+ 2 7 9 2 8 1,16
Fall Time (20t1080%) |  to 2 9 2 8 1,16
Set Input
Propagation Delay | t54+2+ 2 5 2 8 1,16
t12+15+ 15 6 12 15 8 1,16
ts43— 3 5 3 8 1,16
t12+14— 14 9 12 14 8 1,16
Reset Input
Propagation Delay | tg4+2~ 2 4 2 8 1.16
t13+15- 15 6 13 15 8 1,16
t4+3- 3 4 3 8 1,16
t13+14+ 14 9 13 14 8 1,16
Setup Time tsetup 7 6,7 8 1,16
Hold Time thold 7 6,7 2 8 1,16
Teggle Frequency (Max) ftog 2 ¢ 6 8 1,16

* Individually test each input applying Vi or V|(_ to input under test.
— —V
+ Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I ! IFimas

ViLmin

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the

same manner.

MOTOROLA
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OUTLINE DIMENSIONS

MC10231

S
FN SUFFIX
PLASTIC PLCC PACKAGE
CASE 775-02
ISSUE C
- B[ $]0007 100B[T[LMO[NG)]
—-l r—@ Y BRK — u(®[0007 0180B[T[L-MBONE)]
rnm -€4 D ¥ '
el b & f
; )
q .
g T
S __——— .t —
20 ;' g | xee — 61001002500 T MOV )
-V VIEW D-D
A @ o007 (018D TLMO[NG)]
Pl z
0.007 (0.180)® | T L-MO[NG®
i R[] 007 0150 1] [n®) H [&] 0007 (0.150@[T[LMO NG
S
é | .l *
AR e I K1
_J L_ t Y [o] 00040100 K
G 1
J  [=T=] seamnc _—l L_
\ W/t F [0 0. 160@[T[ MO NG|
Ft—— G{—— VIEW S
[@[0.010 2500 [T[LMBN )]
NOTES:
1. DATUMS =L, ~M-, AND N~ DETERMINED HCHES MILLIMETERS
WHERE TOP OF LEAD SHOULDER EXITS PLASTIC  |-DIMI_MIN | MAX | MIN | MAX
BODY AT MOLD PARTING LINE. 0 9.78 1 100:
2. DIMENSION G1, TRUE POSITION TO BE B 78 | 1
MEASURED AT DATUM -T-, SEATING PLANE. c 1 1 0| 457
3. DIMENSIONS R AND U DO NOT INCLUDE MOLD ] 10 | 220 | 279
FLASH. ALLOWABLE MOLD FLASH IS 0.010 (0.250) F {0013 0019 033 048
PER SIDE. [ Y 121
4. DIMENSIONING AND TOLERANCING PER ANS! 0,02 [ 0 0.81
Y14.5M, 1982. 0.020 —_— .51 —
5. CONTROLLING DIMENSION: INCH. X — Pl —
6. THE PACKAGE TOP MAY BE SMALLER THAN THE 35 |t o
PACKAGE BOTTOM BY UP T00.012 (0.300). ] 035 | 080 | 50t
DIMENSIONS R AND U ARE DETERMINED AT THE CTRETTEET ;
OUTERMOST EXTREMES OF THE PLASTIC BODY T co T ;
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, :
GATE BURRS AND INTERLEAD FLASH, BUT 04 42
INCLUDING ANY MISMATCH BETWEEN THE TOP —_1 00 =1 050 |
~AND BOTTCM OF THE PLASTIC BODY, Z 2° °1 _2°] 10°
7. DIMENSION H DOES NOT INCLUDE DAMBAR 110310 10330 | 7,88 |
PROTRUSION OR INTRUSION, THE DAMBAR (ki o000 | — —
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
(0.635).
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MC10231

OUTLINE DIMENSIONS

L SUFFIX
CERAMIC DIP PACKAGE
CASE 620-10
(e e e e e e 'SSUEV N DIVENSIONING AND TOLERANGING PER
ANSIY14.5M, 1982,

18 s , CONTROLLING DIMENSION: INCH.
. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.

1 s 4. DIMENSION F MAY NARROW T0 0.76 (0.030)
IRV R v p e g v A VLY i WHERE THE LEAD ENTERS THE CERAMIC
CH le— | —> BODY.

SEATING
LAN

PLANE
E— | SN M
F G —>—J 16pL
D 16pL [&]0250010®]1]8 O]

(@025 0.010)@[T]A ®]

-

X

INCHES MILLIMETER_S_
MIN MAX MIN | MAX
0750 | 0.785 | 19.05 | 19.93
0240 .295 Al 749
— 0200 — | 508
0015 | 0020 | 039 | 0.50
0.0508SC 1.27 BSC
0055 [ 0065 | 140 T 185 |
0.100 B: 254 BSC
0.00 151 021 ] 038
0.125 | 0,170 3.18 | 491

03 E&G___LQZIES.Q__.
ge i ase)  ood - 450

0020 | 051 | 101

2
=

S

z:v—x::nmmonm>|

P SUFFIX
PLASTIC DIP PACKAGE
CASE 648-08

ISSUE R .
Ngﬁoswsnsvoumc AND TOLERANCING PER ANS!
MOt Y14.5M, 1962.
16

2. CONTROLLING DIMENSION: INCH.
9 3. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
. ROUNDED CORNERS OPTIONAL.

)
fr”u'] U LILITITIT INCHES | MILLIMETERS

<l e o S osal Tt T
”HI. 1 T gapga 0040 | 070 | 1 17

69 | 44
H 45;1 ~-K J —{l— M
G
e~ D 16 PL

9 53
[$]0250010®@]T[A @)

A
le—p —>

[

(7]
oo
=43

B

10085C
050 8SC 2785C |

280 [ 33 |

.8
.50 T4
0

0 | B[R X O
oo e
MEE:

o
l:)

o
00 040 | 051 1.01

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola 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 consequential or incidental damages. “Typical® parameters which may be provided in Motorola
dala sheets and/or specifications can and do vary In diffarent applications and actual performance may vary over time. Alloparaling paramoaters, Including “Typlcals”
must be validated for each customer application by customer's lechnical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant irto the body, or other
applicationsintended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeathmay occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold I \otorola
and its officers, employees, subsidiaries, affiliales, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorn 3y 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

Motorola was nagligent regarding the design or manufacture of the part. Motorola and @ are registered lrademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Afirmalive Action Employer.

How toreach us:

USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Motorola Ltd.; Tatsumi-SPD-JLDC, 6F Seibu-Butsuryu-Center,
P.0. Box 5405, Denver, Colorado 80217, 303-675-2140 or 1-800-441-2447 3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 81-3-3521-8315

Mfax™: RMFAXO@email.sps.mot.com - TOUCHTONE 602-244-6609 ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; 88 Tai Ping Industrial Park,
INTERNET: http://Design-NET.com 51 Ting Kok Road, Tai Po, N.T,, Hong Kong. 852-26629298
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Bi-Quinary Counter

The MC 10138 is a four bit counter capable of divide by two, five, or ten M C 1 0 1 38
functions. Itis composed of four set-reset master~slave flip-flops. Clock
inputs trigger on the positive going edge of the clock pulse.

Set or reset input override the clock, allowing asynchronous “set” or
“clear.” Individual set and common reset inputs are provided, as well as
complementary outputs for the first and fourth bits.

r’ L SUFFIX
PD =370 mW typ/pkg (NO Load) ||r~ CERAMIC PACKAGE
ftog = 150 MHz typ CASE 620-10

tr, tf= 2.5 ns typ (20%—80%)

) P SUFFIX
LOGIC DIAGRAM ! PLASTIC PACKAGE
CASE 648-08

0 st af s2 a2 3 [o%]
1" 15 10 12 6 4 5 FN SUFFIX
PLCC
-_-ﬂ CASE 775-02
L_ s s S
ot ol Liot  q L401  q|- ot o
2 Q 02 o —c o 02 DIP
Cock —— €1 Q }— —c2 @ —c2 @ (Y PIN ASSIGNMENT
R R R . [— R
J
Reset s veer [ 16 ] Vee
o o 35 Q3E2 15:] Qo0
Vec1=PIN1; Voco =PIN 16; VEE =FIN 8 Q3 E 3 14 :l Q0
COUNTER TRUTH TABLES @ []4 13[] af
BI-QUINARY BCD / s IS 12[_] ct
(Clack connected to C2 (Clock connected to C1
and Q3 connected to C1) and QO connected to C2) §2 [: 6 1 :] S0
COUNT | Q1 [ Q2 [ Q3 | QO COUNT | Q0 | Q1 | Q2 | @3 2 [: 7 10 :‘ St
0 L L L L 0 L L L 1§
1 e o | 1 M L et | Vee [] 8 9 [ ] ReseT
2 L H L L 2 L H L L
3 H H 8 L 3 H H L L Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
4 L L H L 4 L L H L Tables on page 6-11 of the Motorola MECL Data
5 L L L H 5 H L H L Book (DL122/D).
6 H L L H 6 L H H L
7 L H L H 7 H H H &
8 H H L H 8 L L L H
9 L L H H 9 H L L H
COUNTER STATE DIAGRAM — POSITIVE LOGIC
CLOCK CONNECTED TO C2 & CONNECTED TO C2

SLE @ MOTOROLA
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MC10138

ELECTRICAL CHARACTERISTICS

Test Limits
£ -30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current I 8 97 70 88 97 mAdc
Input Current linH 12 350 220 220 pAdc
5,6,10,11 390 245 245
7 460 290 290
9 650 410
linL All 0.5 0.5 0.3 pAdc
Oultput Voltage Logic 1 VoH 2.143) -1.060 | —0.890 | -0.960 -0.810 | —0.890 | -0.700 | Vdc
2,4,13,15(2) | -1.060 | —-0.890 | -0.960 -0.810 | —0.890 | -0.700
Output Voltage Logic 0 VoL 3.14 ) -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 | Vdc
2,413,1503) | -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage Logic1| VOHA |24.13,15¢2) | -1.080 -0.980 -0.910 Vdc
314 3) -1.080 -0.980 -0.910
13,15(2) -1.080 -0.980 -0.910
Threshold Voltage Logic0 | VoLa 2,4,13,15(3.) -1.655 -1.630 -1.595 Vdc
3,142) -1.655 -1.630 -1.595
13,1503 -1.655 -1.630 -1.695
Switching Times (50Q Load) ns
Propagation Clock Delays | t12+15+ 15 1.4 5.0 1.5 3.5 4.8 1.5 83
Delay t12+14+ 14 14 5.0 1.5 3.5 4.8 1.5 53
t7+413+ 13 1.4 5.2 1.5 35 5.0 1.5 5.5
t7444+ 4 1.4 5.2 1.5 3.5 5.0 1.5 5.5
742+ 2 14 5.2 {75 3.5 5.0 1.5 5.5
t743+ 3 1.4 5.2 1.5 35 5.0 1.5 5.5
t42415- 15 1.4 5.0 1.5 3.5 4.8 1.9 5.3
t12+14~ 14 1.4 5.0 1.5 3.5 4.8 1.5 k]
t7443= 13 1.4 5.2 1.5 3.5 5.0 1.8 5.5
t7+4- 4 1.4 5.2 1.5 3.5 5.0 1.5 5.5
t740— 2 1.4 5.2 1.5 3.5 5.0 1.5 5.5
t7+3- 3 1.4 5.2 1.5 3.5 5.0 1.5 5.5
SetDelay t11+15+ 15 1.4 5.2 1.5 5.0 1.5 5.5
t114 14— 14 1.4 5.2 1.5 5.0 1.5 5.5
Reset Delay tg+14+ 14 1.4 582 1.5 5.0 1.5 5.5
t9+16— 15 1.4 5.2 1.5 5.0 1.5 5.5
Rise Time (20 to 80%) t14+ 14 1.1 4.7 1.4 2.5 4.5 1.1 5.0
t154+ 15 1.1 4.7 1.1 2.5 4.5 14 5.0
Fall Time (20 to 80%) t14— 14 1.1 47 1.1 2.5 4.5 1.1 5.0
5= 15 1.1 4.7 1.1 25 4.5 1.1 5.0
Counting Frequency feount 2 125 125 150 1256 MHz
15 125 125 150 125
1. Individually test each input; apply V|| min to pin under test.
2. Set allfour flip-flops by applying pulse Vikmax to pins 5, 6, 10, and 11 prior to applying test voltage indicated.
 Vitmin
e V i X
3. Resetall four flip—flops by applying pulse tBmax "4 pin 9 prior to applying test voltage ndicated.
— Vitmin

MOTOROLA
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ELECTRICAL CHARACTERISTICS (continued)

MC10138

NOTE: Each MECL 10,000 series circult has TEST VOLTAGE VALUES (Volts)
been designed to meet the dc specifications
shownn e fastible, afor ‘g%mf'l;:i:'g"l% @ Test Temperature | Viimax | Vitmin | ViHAmIn ViLAmax | Vee
rinted it board a o
el i35 -30°C | -0.890 | -1.890 | -1.205 | -1.500 -5.2
B oo CE . T +25°C| 0810 | -1.850 | -1.105 | -1475 | -s2
: 1
R et | S URERN +85°C | —0.700 | -1.825 | -1.035 | —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
: Under (Vee)
Characteristic Symbol Test ViHmax ViLmin | VIHAmin VILAmax VEE Gnd
Power Supply Drain Current Ie 8 9 8 1,16
Input Current linH 12 12 8 1,16
5,6,10,11 5,6,10,11 8 1,16
7 v/ 8 1,16
9 9 8 1,16
linL All Note 1. 8 1,16
Output Voltage Logic 1 VOH 3,143) 9 8 1,16
g 2,4,13,15(2) | 5,6,10,11 8 1,16
Output Voltage Logic 0 VoL 3,14 (2, 5,6,10,11 8 1,16
2,4,13,15(3, 9 8 1,16
Threshold Voltage Logic1 | Vonpa 2,4,13,15(2, 5,6,10,11 8 1,16
3,14 3) ) 8 1,16
13,15(2) 7,12 8 1,16
Threshold Voltage LogicO | VoLa |24,13,15¢, 5,6,10,11 8 1,16
3,14 (2 9 8 1,16
13,153 7,12 8 1,16
Switching Times (50Q Load) PulseIn [ PulseOut | -3.2V +2.0V
Propagation Delay  Clock Delays | t12+154+ 15 12 15 8 1,16
t42+14+ 14 12 14 8 1,16
t7+13+ 13 7 13 8 1,16
t7+4+ 4 7 4 ‘8 1,16
t7+2+ 2 7 2 8 1. 16
|7+3+ 3 q, 3 8 1. 16
t12+15- 15 12 15 8 1,16
t12+14- 14 12 14 8 1,16
t7413- 13 7 13 8 1,16
744 4 7 4 8 1,16
t742- 2 7 2 8 1,16
t743- 3 7 3 8 1,16
Set Delay t11+15+ 15 1 15 8 1,16
t41+14- 14 1 14 8 1,16
Reset Delay to+14+ 14 9 14 8 1,16
t9+15.. 15 9 15 8 1,16
Rise Time (20 to 80%) t14+ 14 11 14 8 1,16
t15+ 15 1 15 8 1,16
Fall Time (20 to 80%) t14- 14 9 14 8 1,16
t15- 15 9 15 8 1,16
Counting Frequency feount 2 7 2 8 1. 16
15 12 15 8 1,16

1. Individually test each input; apply ViLmin to pin under test.
—V
2. Set all four flip-flops by applying pulse J | IHmax

YV
3. Resetall four flip—flops by applying pulse ﬂ [Hmax

™ Vitmin

 Vitmin

to pins S, 6, 10, and 11 prior to applying test voltage indicated.

to pin 9 prior to applying test voltage indicated.

343

MOTOROLA



MC10138

OUTLINE DIMENSIONS

FN SUFFIX

PLASTIC PLCC PACKAGE

CASE 775-02
ISSUE C

B 8&] 0.007 (0.180® [ T[LMO[N B
—-l r—@ Y BRK — u[@]0007 018 T[-MON D)
r-n.m.t:u:u:x_ D ==
g t) f
f h
q
q n f w
[
S )
2 ;' 1 o Syl —~ G1{$[0010 020 [T[LHON®
=V VIEW D-D
= A[$|o.oo7(o.180)®]T|L-M®]N@
A1 z :
[ R(&] ol ST AT H |$[o.oo7(o.180)®[T|L-M®|N6|
[«
é T 1 ‘ ‘
L B2 K
_J L. L ¥ ] 0.004(0.100) K
: J e —JL—F 0.007 (018D T] MO [N ®)]
VIEW S lﬁ_L -007 (0. l I I
=G VIEW S
@_[o.ow(o.zso)(@] TL-MO[NG)
NOTES:
1. DATUMS L~ M-, AND N~ DETERMINED - u—m"“:“:“ AILINETERS
WHERE TOP OF LEAD SHOULDER EXITS PLASTIC ~ |-DIM| IN_| MAX
BODY AT MOLD PARTING LINE. A 10365 10395 | 978 [ 100
2. DIMENSION G1, TRUE POSITION TO BE B 1O 395 1 078 | 10,
MEASURED AT DATUM ~T-, SEATING PLANE. | 0.165 {0180 | 420 | 4.57
3. DIMENSIONS R AND U DO NOT INCLUDE MOLD E 1000 | 0110 ] 79
FLASH. ALLOWABLE MOLD FLASH IS 0,010 (0.250) F 100131 0019] 033 | 048
PER SIDE. 0 1278
4. DIMENSIONING AND TOLERANCING PER ANS 002 [ 0032 | o 81
Y14.5M, 1982, J |0 — 1 ost ] —
5. CONTROLLING DIMENSION: INCH, — =
6. THE PACKAGE TOP MAY BE SMALLER THAN THE S
PACKAGE BOTTOM BY UP 700,012 (0.300), 235 |
DIMENSIONS R AND U ARE DETERMINED AT THE —'459—0“
OUTERMOST EXTREMES OF THE PLASTIC BODY o
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS,
GATE BURRS AND INTERLEAD FLASH, BUT - 4
INCLUDING ANY MISMATCH BETWEEN THE ToP =10 =
AND BOTTOM OF THE PLASTIC BODY, 28 of__32° 2
7. DIMENSION H DOES NOT INCLUDE DAMBAR 61 0310 | 0330 | 788 | 3.
PROTRUSION OR INTRUSION. THE DAMBAR K1 0.040 102 | —

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
(0.635).
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MC10138

OUTLINE DIMENSIONS

L SUFFIX
CERAMIC DIP PACKAGE
[y | s
T 1. DIMENSIONING ANN TOLERANCING PER
ANSI Y14.5M, 1982.
1 ’ 2. CONTROLLING DIMENSION: INCH.
B 3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
: s 4. DIMENSION F MAY NARROW TO 0.76 (0.030)
ALV S RS g s A A WHERE THE LEAD ENTERS THE CERAMIC
C fe— |- BODY.
INCHES MILLIMETERS
| OIM] MIN T MAX | MIN | MAX
i A ] 0750 | 0785 | 1905 | 19.93
L /i B | 0240 | 0205 | 6.10 49
E= : / cl —Tom| — s
SEATING N K D | 0015 [ 0020 | 039 | 0.50 |
PLANE E 0.050 BSC 1.278SC
—_— f & F 10055 ] 0065 1401 165
G 0.1
E—> ™ H_| 0008 | 0015 | 021 | 036 ]
F G —{le—J 46pL Klotsloto] 318 ] 431
L 9, &“iﬁﬂ_
D 6L [@]0.250010@[1]8 ©] M 0°] 155] 0°] 159
N 10020 0040 0511 1.01
[$]0250010@] ]2 ©]
P SUFFIX
PLASTIC DIP PACKAGE
CASE 648-08
ISSUE R NOTES:
fe—LA—4" 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
DA O 2. CONTROLLING DIMENSION: INCH,
16 ] f 3. DIMENSION L TQ CENTER OF LEADS WHEN
b B FORMED PARALLEL.
fe) 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
) o 5. ROUNDED CORNERS OPTIONAL.
PRV AN RV TN INCHES | MILLIMETERS
|_MILLMETERS |
_.] L_ E |om] MIN [ MAX | wmIN | MAX
—C < L—»I ‘ A 10740 ] 0770 | 1880 [ 19,55 |
B | 0250 | 0270 | 635 | 685 |
b 1 ) S [ \ C 1 0145 | 0475 | 569 | 44d
j_{ D | 0015 [ 0.021] 039 [ 053
T—| SEATING Flocw{ oro] 1021 177
f ———J PLANE [ 1
K M H 050 BSC 1.2718SC |
- - J ] 0008 | 0015 | 021 .38
H (;F_J J e K| 0110 [ 0430 | 260 | 330 ]
L ] 0295 |0305] 750 | 7.74
=il D 16 PL M 051 10°] 05| 10°
[&]0250010®][1]A @] s 170020 [ 0040 | 05t 1 101
Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suilability of its products for any particular purpose, nor does Motorola 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 consequential orincidental damages. “Typical® parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may varyovertime. Alloperating parameters, including Ty ypicals®
must be validated for each customer application by customer's technical exports. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, o authorized for use as components in systems Intended for surgical implant into the body, or other
applicationsintended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeathmayoccur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, 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
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered rademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affiemative Action Employer.

How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution;
P.O. Box 5405, Denver, Colorado 80217, 303-675-2140 or 1-800-441-2447

Mfax™: RMFAXO@email.sps.mot.com - TOUCHTONE 602-244-6609
INTERNET: http://Design-NET.com

JAPAN: Nippon Motorola Ltd.; Tatsumi~SPD-JLDC, 6F Seibu-Buisuryu—Center,
3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 81-3-3521-8315

ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; 88 Tai Ping Industrial Park,
51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Triple Line Receiver
iple Line MC10H116
The MC10H116is a functional/pinout duplication of the MC10116, with 100%
improvement in propagation delay and no increase in power- suppiy current.
e Propagation Delay, 1.0 ns Typical - L SUEFIX
e Power Dissipation 85 mwW Typ/Pkg (same as MECL 10K) ' i CERAMIC PACKAGE
e Improved Noise Margin 150 mV (Over Operating Voltage and CASE 620-10
Temperature Range)
¢ Voltage Compensated h P SUFFIX
OK—Compatible PLASTIC PACKAGE
¢ MECL 10K-Comp CASE 648-08
D SUFFIX
MAXIMUM RATINGS % PLASTIC SOIC
Characteristic Symbol Rating Unit N CASE 751B-05
Power Supply (Vee =0) Vee -8.0to0 Vdc FN SUFFIX
Input Voltage (Ve = 0) \7 0to Veg Vdc w PLCC
" H CASE 775-02
Output Current — Continuous lout 50 mA
— Surge 100
Operaling Temperature Range Ta Oto+75 °C
Storage Temperature Range — Plastic Tstg '~5510+150 °C LOGIC DIAGRAM
— Ceramic -55t0 +165 °C ‘ 2
ELECTRICAL CHARACTERISTICS (VEE = 5.2 V +5%) (2) s AR 3
. 0° 25° 75° 9 :ﬁt 6
Characteristic Symbol Min Max Min Max Min Max Unit © 7
Power Supply Current A — |23 | = | = 4 23 mA 12 jt "
% 13 15
Input Current High linH — 150 — 95 — 95 A | 11
Input Leakage Current Ice0 — | 15— | 10 | = 1.0 A Vg’
Veey=Pint When input pin with
Reference Voltage Veg =1.38 | -1.27 | -1.35 [ -1.25 | —1.31 -1.19 Vde Veca = Pin 16 bubble goes positive
5 Ve = Ping it's respective output
High Oulput Voltage VoH -1.02 | 084 | -0.98 | -0.81 | —0.92 -0.735 | Vdc EE pin with bubble goes
positive. 5
Low Output Voltage VoL -1.95 | -1.63 | =1.95 | -1.63 -1.95 1.60 Vdc “Vgg (0be used (o supply bias 1o the MC10H116 only
High Input Vollage (1) ViH =117 | -0.84 © ~1.13 | —0.51 | -1.07- -0.735 Vdc and bypassed (when used) with 0.01 uF o 0.1 HF
capacitcr to ground (0 V). Vpg can source < 1.0 mA.
Low Input Voltage (1) ViL —1.95 | 148 | -1.95 | -1.48 | -1.95 | —1 .45 Vde The MC10H116 Is designed to be used In sensing
differential signals over long lines. The bias supply
Common Mode VeMR e - ~2.8510-0.8 7] = Vde (VBg) Is mad.: avallable fo make the device useful as a
Range (3) Schmilttrigger, or In other applications where a stable
Input Sensitivity (4 v 1501 v pe vollage is( .
nput Sensitivily (4) PR = - yP 3 o VPR Active current sources provide these recsivers with
flent cc mou 3 nolse rejection. If any amplifi-
AC PARAMETERS er in a package s not used, one Input of that amplifier
Propagation Delay tpd 04 | 13 | 04 | 13 [ 045 | 145 ns g sobres bias DB [0 Prevent unbalancing the
Rise Time t 0.5 1.5 0.5 16 0.5 1.7 ns The MC10H116 does not have internal~input pull-
. down res: . This provides high impedance to the
Fall Time tf 0.5 1.5 0.5 1.6 0.5 1.7 ns amplifier Input and facilitates differential connections.
Applications; Cardens,
NOTES: ¢ LowLevel Recelver o Voltage Level '
1. When Vgg Is used as the reference voltage. o Schmitt Trigger Interface
2. Each MECL 10H series circult has been designed to meel the specifications shown in the test table, after thermal

equilibrium has been established. The circuit is In a test socket or mounted on a printed circuit board and transverse
air flow greater than 500 linear fpm is maintained. Oulputs are terminated through a §0-ohm resistor o 2.0 volts,

i DIP PIN ASSIGNMENT
3. Differential input not to exceed 1.0 Vdc.

4. 150 mVp_p difierential input required to obtain full loglic swing on output.

Veer O 1 1] vee?
four L2 157 coyy
Aur 43 143 cour
An 4 137 Ciy
_AN s 2] ¢
Bour L]6 117 vgg
Boutr (] 7 10]) B
vee L8 97 By

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignrent, see the Pin Conversion
Tables on page 6~11 of (ne Motorola MECL Data
Book (DL122/D).
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MC10H116

OUTLINE DIMENSIONS

..] r@ Y BRK — u[@]0.007 0.180B[ T[L-MO[N O]
e | P b S
= =
P _ b | = |
- 7T | =0 '
‘—l v VIEW D-D

FN SUFFIX
PLASTIC PLCC PACKAGE
CASE 775-02
ISSUE C

— B[@]0.007 0.180®[T[LMON O]

e .

A []0.007 (0.180@[ TLMBO[N D]

(=]
} 1.0

R (@007 0.180@[T[LMO[N )]

1

v G

N

Ft— G1—>

SN

E

) o]o.oo4(o.1oo)

J |=T=] seAmnG
PLANE

VIEW S

(@] 00100250 [T[L-MO[N O

NOTES:

wo~

-~

L

~

. DATUMS —L-, -$1-, AND -N- DETERMINED
WHERE TOP O LEAD SHOULDER EXITS PLASTIC
BODY AT MOLG PARTING LINE.

. DIMENSION G1, TRUE POSITION TO BE

MEASURED AT DATUM -T-, SEATING PUANE.

DIMENSIONS R AND U DO NOT INCLUDE MOLD

FLASH. ALLOWABLE MOLD FLASH IS 0.010 (0.250)

PER SIDE.

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1962.

CONTROLLING DIMENSION: INCH.

THE PACKAGE TOP MAY BE SMALLER THAN THE

PACKAGE BOTTOM BY UP TO 0.012 (0.300).

DIMENSIONS R AND U ARE DETERMINED AT THE

OUTERMOST EXTREMES OF THE PLASTIC BODY

EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS,

GATE BURRS AND INTERLEAD FLASH, BUT

INCLUDING ANY MISMATCH BETWEEN THE TOP

AND BOTTOM OF THE PLASTIC BODY.

DIMENSION H DOES NOT INCLUDE DAMBAR

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

(0.635).

L L 61$J00100250@[T[LMO[N O]

x> e

K1
K

| ——l L- F [¢]0007 0.180@[T[LMO[N G

VIEW §

H |§[0.007 0.180@[T[LMO [N O]

| __ncHEs | wiLumeTERS
| D" | MIN_ | MAX | WIN | MAX
A 1038510395 | 978 | 1003 |
B | 0385 | 0.395 | 978 | 1003
C 10165 | 0180 | 420 | 45
E | 0090 | 0110 229 ] 219
F1 0013|0019 033 048
G | 00508 1218
H [ 002 [ 0032 | 066 081
310020 —1 051 | —
K {0025] — [ o640 —
R | 0350 | 035 | 8.69 | o004
[’} 1 0356 1 8.89
v | 0042 10048 107 [ 121
W[ 0042 | 0048 | 1.0 1
0042 | 0056 | 107 | 142
Y| —To00[ —1T0o
3 2° o1 2°] 10°
G1] 0310 | 0330 | 768 | 838
Koo | — 1 10| —
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OUTLINE DIMENSIONS

MC10H116

L SUFFIX
CERAMIC DIP PACKAGE

CASE 620-10
ISSUE V
e T e B8 o B s W e B s B i B o |

NOTES:
. DIMENSIONING AND TOLERANCING PER

-

ANSI Y14.5M, 1982,
1 d 2. CONTROLLING DIMENSION: INCH.
[CB] 3. DIMENSION L TO CENTER OF LEAD WHEN
FORME!) PARALLEL.
1 s 4. DIMENSION F MAY NARROW T0 0.76 (0.030)
T T T S S ST WHERE THE LEAD ENTERS THE CERAMIC
CT le— |- B8ODY.
INCHEs | MILLIMETERS
| ) DIM| MIN_| MAX | MIN | MAX
_i ﬂ A | 0750 | 0.785 | 1905 | 19.03
L |/ B | 0240 | 0295 | 610 | 7.49
--T— T U [3 — 10200 ] — .08 _|
SEATING | N K /; o Jcos]coo] 039 50
PLANE s £ | 00508SC 1.2 BSC
_f | F 10055 [ 0065 | 140 1 165 ]
, G | 01008SC 2.54 BSC
E M H ] 0008 ] 0015 ]| 021 038 |
F G —slle— g 16pL K o125 [o1m0] 318 | 431
L | 03008
D 16pL [&]0250.0100®[ 1] B O] T I TG —mlm—ool e
N 1002 10040 051 101
[&]0.250.010@]7[A ©
P SUFFIX
PLASTIC DIP PACKAGE
CASE 648-08
ISSUE R NOTES:
fe—AT—* 1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 182
hFaNaRalalal 44 2. CONTROLLING DIMENSION: INCH.
16 9 f 3. DIMENSION L TO CENTER OF LEADS WHEN
b B FORMED PARALLEL.
o 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
y s } 5. ROUNDED CORNERS OPTIONAL.
INCHES | MILLIMETERS
[PAY AR AV AV RV RPN
__l L—F y DIM[ ™ MIN | MAX | mIN | MAX
~Ic le— L— A | 0740 | 0770 | 18.80 [ 19.55
B | 0250 | 0270 | 635 | 685 |
L ! s C | 0145 10475 | 369 | 444
Lf D | 0015 | 0021 ] 030 | 053
SEATING F 10040 | 070 | 14021 177
} L=T=] BOAke G | 010085¢C 250
% S v H | 0,0508SC 12785C_ |
| L J | 0008 [ 0015 | 021] 038
H (; e J K_| 0.110 | 0130 |_280 | 330
L | 0295 | 0305 | 750 | 7.74
—>il<e— D 16 PL M 0°] 1% oFiFi0°
(@] 0250010 @] 7] A @] s [ 0020 | 0040 | 0511 101
2-221 MOTOROLA



MC10H116

QUTLINE DIMENSIONS

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751B-05
ISSUE J

A A A A"A"AA T
16 ] —f
PepL
9) [}
HletH_H_H_kL
G

J |<1>|o.25(0.o10)®| B@]
_ ozl

I === === 1=
T=Jseamwg — = oo
e —JL' D 16pL _f_f

[#]0250010)@[T[B ®[AB)]

,4- R x4s°

T
hif

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982,

CONTROLLING DIMENSION: MILLIMETER,

DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE 0 DIMENSICN AT

CONDITION.

e

»~

MAXIMUM MATERIAL
MILLIMETERS | INCHES
| OM] MIN_| WMAX | WIN | MAX
A 1”080 110,00 | 0.386 | 0393
B 1 380 | 400 [ 0150 | 0.157
C 1 1351975 | 0.054 | 0068 |
D 1" 035 | 049 | 0014 | 0019
F 1 040 | 125 | 0016 | 0.040
5 1% 127 c
0.9 70,008 | 0,009
0.10 0.004 9
Wl o°[ 7 o5 7°
580 | 620 [ 0 240
025 | 050 | 0.010 | 0019

Opportunity/Affirmative Action Employer.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, represertation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circult, and
specifically disclaims any and all liability, including without limitation consequential orincidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can anddovaryin differentapplications and actual performance may va
must be validated for each customer application by customer's technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed. intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applicationsintended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeathmayocceur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indeninify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors hamless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of perscnal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered rademarks of Motorola, Inc. Motorola, Inc. is an Equal

ryovertime. Alloperating parameters, including “Typlcals*

How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution;
P.0. Box 20912; Phoenix, Arizona 85036, 1-800-441-2447 or 602-303-5454

MFAX: RMFAXO@email.sps.mot.com — TOUCHTONE 602-244-6609
INTERNET: hitp://Design-NET.com

JAPAN: Nippon Motorolz Ltd.; Tatsumi-SPD-JLDC, 6F Seibu-Butsuryu-Center,
3-14-2 Tatsumi Kolo—Ku, Tokyo 135, Japan, ‘03-81-3521-8315
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51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad MECL to TTL Translator

The MC10125 s a quad translator for interfacing data and control signals MC1 01 25
between the MECL section and saturated logic sections of digital systems. The
MC10125 incorporates differential inputs and Schottky TTL “totem pole”
outputs. Differential inputs allow for use as an inverling/ non-invering translator
or as adifferential line receiver. The VBR reference voltage is available on pin 1
for use in single-ended input biasing. The outputs of the MC10125 go to a low
logic level whenever the inputs are left floating.

. L SUFFIX
Power supply requirements are ground, +5.0 Volts and -5.2 Volts. CERAMIC PACKAGE
Propagation delay of the MC10125 is typically 4.5 ns. The MC10125 has fanout CASE 620-10
of 10 TTL loads. The dc levels are MECL 10,000 in and Schottky TTL, or TTL
out, This device has an input common mode noise rejection of + 1.0 Volt. P SUFFIX
An advantage of this device is that MECL level information can be recsived, PLASTIC PACKAGE
via balanced twisted pair lines, in the TTL equipment. This isolates the MECL CASE 645-08
logic from the noisy TTL environment. This device is useful in computers, £N SUFFIX
instrumentation, peripheral controllers, test equipment and digital W PLCC
communications systems. : CASE 775-02
Pp =380 mW typ/pkg (No Load)
tpd = 4.5 ns typ (50% to + 1.5 Vdc out) Dip ,
tr, tr=2.5nstyp (1.0 Vto 2.0 V) PIN ASSIGNMENT
U —
Veg [ | 1 16 ] GND
AN D
LOGIC DIAGRAM Atz \ P o
. TREE u[ ] o
4
3 j>~_ Aour [ 4 13| ] dour
VNN s L0 = 1|2 o
. Bin [ |6 [ ] o
1 ) —
- NID NP v []7 10 ] O
\ :tﬂ>‘— 13 Vee [ ]® 8 [ veo
15 :
=)
Vgg* Pin assignment is for Dual-in-Line Package.
: For PLCC pin assignment, see the Pin Conversion
: Tables on page 6-11 of the Motorola MECL Data
Gnd = PIN16 Book (DL122/D).
Voo (#5.0vde) = PING
VEg(-6.2vdc) = PINB

*Vgg o be used to supply bias to the MC10125 only and bypassed (when used)
with 0.01 uF to 0.1 pF capacitor to ground (0 V). Vgg ¢an source < 1.0 mA.

Whan the input pin with the bubble goes posttive, the output goes negative.

283 @ MOTOROLA
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MC10125

ELECTRICAL CHARACTERISTICS

Test Limits
© Pin ‘amo, C o) +85°
Under =30°C +25°C 85°C
Characteristic Symbol Test Min . Max Min Typ . Max Min Max - Unit
Negative Power Supply Drain IE 8 —44 —40 —44 mAdc
Current 5 ;B . : S
Positive Power Supply Drain IccH 9 52 52 52 | mAdc
Glneeint IccL 9 39 39 39" | mAdc
input Current link1 2 180 115 115 pAde
Input Leakage Current lcso 2 1.5 1.0 1.0 HAdc
High Output Voltage VoH 4 25 25 25 Vdc
Low Output Voltage VoL e 0.5 0.5 0.5 Vdc
High Threshold Voltage VOHA 4 25 2.5 25 Vdc
Low Threshold Voltage VoLA 4 0.5 0.5 0.5 Vdc
Indeterminate Input VoLs1 4 0.5 0.5 0.5 Vde
Flocion ests VoLs2 4 05 05 05 | vde
Short Circuit Cumrent los 4 40 100 40 100 40 100 mAdc
Reference Voltage Vee 1 -1.420 | -1.280 | -1.350 -1.230 | -1.295 | -1.150-| Vdc
Common Mode Rejection VOH 4 25 25 2.5 Vde
Tests 4 25 25 2.5
VoL 4 0.5 0.5 0.5 Vdc
4 0.5 0.5 0.5
Switching Times (5002 Load) ns
Propagation Delay to+5- 5 1.0 6.0 1.0 4.5 6.0 1.0 6.0
(50% to +1.5Vdc) | t5_54+ 5 1.0 6.0 1.0 4.5 6.0 1.0 6.0
to+4- 4 1.0 6.0 1.0 4.5 6.0 1.0 6.0
124+ 4 1.0 6.0 1.0 45 6.0 1.0 6.0
Rise Time (+1.0V to 2.0V) tg+ 4 33 3.3 3.3
Fall Time (+1.0V to 2.0V) t4- 4 33 3.3 3.3

1. Individually test each outpu, apply ViHmax to pin under test.
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ELECTRICAL CHARACTERISTICS (continued)

MC10125

. . .TEST VOLTAGE VALUES (Volts)
@ Test Temparature | Viymax ViLmin _| ViHAmIn | ViLAmax | ViHH VILH
—30°C) 0890 | 1890 | -1.205 | -1.500 |+0.110 | -0.890
+25°C | -0.810 -1.850 -1.105 | -1:.475 |+0.190 [-0.850
+85°C | —0.700 -1.825 -1.035 | -1.440 |+0.300 {-0.825
Pin ~*_TEST VOLTAGE-APPLIED TO PINS LISTED BELOW
Under Output
Characteristic Symbol | Test | Vimax | Vitmin | ViHAmin ViLAmax | ViHH_| ViLw | Gnd ] Condition
Negative Power Supply e 8 16
Drain Current
Positive Power Supply lccH 9 2,6,10,14 16
Drain Current lccL 9 261014 16
Input Current liny1 2 126,10,14 16
Input Leakage Current Iceo 2 16
High Output Voltage VoH 4 2,6,10,14 16 -2.0mA
Low Output Voltage VoL 4 2,6,10,14 16 20mA
High Threshold Voltage VOHA 4 6,10,14 2 16 -2.0mA
Low Threshold Voltage VoLa 4 6,10,14 2 16 2HmA
Indeterminate Input VoLs1 4 16 20mA
Protection Tests VoLs2 4 16 20mA
Short Circuit Current los 4 2,6,10,14 4,16
Reference Voltage Ves 1 2,6,10,14
Common Mode Rejection Vox 4 3 2 16 -2.0mA
Tests 4 16 -2.0mA
VoL 4 2 3 16 20mA
4 16 20mA
Switching Times (500 Load) Pulse In { Pulse Out Cp (pF)
Propagation Delay te+5- 5 6 5 25 16
(50% to +1.5vdc) t6—5+ 5 6 5 25 16
to+a_ 4 2 4 25 16
o4+ 4 2 4 25 16
Rise Time  (+1.0V to 2.0V) Y4+ 4 2 4 25 16
Fall Time  (+1.0vio2.0v) [ 1, 4 2 4 25 16
1. Individually test each output, apply ViHmax to pir under test.
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MC10125

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volis)
@ Test Temperature | ViHH | VILH \'/:1:) Vce VEE
~-30°C | -1.890 | -2.890 From +5.0 -5.2
+25°C | -1.810 | -2.850 Pin +5.0 =5.2
+85°C | -1.700 | -2.825 1 +5.0 5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Output
Characteristic Symbol | Test | viyy | ViLH Vege Vee VEE Gnd | Condition
Negative Power Supply I 8 3,711,145 9 8 16
Drain Current
Positive Power Supply lccH 9 3,7,11,15 9 8 16
Drain Current IccL 9 371115 9 8 16
Input Current liny? 2 37,11,15 9 8 16
Input Leakage Current IcBO 2 3,7,11,15 9 2,68,10,14 | 16
High Output Voltage VoH 4 3,7,11,15 9 8 16 -2.0mA
Low Output Voltage VoL 4 3,7,11,15 9 8 16 20mA
High Threshold Voltage VOHA 4 3,7,11,15 9 8 16 | -2.0mA
Low Threshold Voltage VoLA 4 3,7,11,16 9 8 16 20mA
Indeterminate Input VoLs1 4 9 2,3,6,7,8, 16 20mA
Protection Tests 10,11,14,15
VoLs2 4 9 8 16 20mA
Short Circuit Current los 4 37,1115 9 8 4,16
Reference Voltage VBB 1 3,711,185
Common Mode Rejection Tests VoH 4 ‘ 2 8 16 -2.0mA
4 3 2 <] 8 16 -2.0mA
VoL 4 9 8 16 20mA
4 2 3 9 8 16 20mA
Switching Times (50Q Load)
Propagation Delay te+5— 5 3,711,156 9 8 16
(50% to +1.5Vdc) | te_5+ 5 3,7,11,15 9 8 16
to44- 4 3.7,11,15 9 8 16
124+ 4 3,7,11,15 9 8 16
Rise Time (*1.0Vt0 2.0V) | e 4 3,7,11,15 9 8 16
Fall Time (*1.0Vto2.0V) | 4 4 37,11,15 9 8 16

1. Individually test each output, apply ViHmax to pin under test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.

Outputs are terminated through a 50-ohm resistor to ~2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10125

SWITCHING TIME TEST CIRCUIT

Vin vVee Vout
+5.0 Vde

Coax j? 0.1 uF . Coax
r—= A
Input | | 450
G— L
| ‘ [
Pulse Generator 2
! s I
5
7 N ~CL
Input Pulse T | T

t+=t-=2.040.2 ns 10 ()
(26 10 80%) 71‘!_‘3>H—
| SN
~1.68 Vde O— 4 ‘ﬂ*; gl \\ It
) [

Cy = 25 pF, including fest fixture

One input from each gate must be tied to Vgg
(Pin 1) during testing.

|

|

50-ohm terminationto ground located b _L |

in each scope channel input. 0.1 pF :L\ |
e \ g,

All input and output cables 1o the
scope are equal lengths of 50-0hm =
coaxial cable. Wire length should be

< 1/4inch from TPj, to input pin and

TPqyt to output pin.
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