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DESCRIPTION 
The 10136 is a high-speed Hexadecimal 
Synchronous Counter that can count up, 
count clown, preset, or stop count at 
frequencies exceeding 100MHz. The op­
eration mode of the counter is pro­
grammad by three eontroi lines (So. S1, 

and CP) as can be seen in the function 
select table. In the preset mode (loading 
step), a clock pulse is needed for the 
information present on the data inputs 
(Do. 0 1, 0 2, and 0 3) to be antered lnto 
the counter. C001 goes LOW on the 
terminal count, or when the counter is 
being preset. 

The counter changes stale only on the 
positive-going edge of the clock, so at 
any other time any other input may 
change without any result (except for 
Cout.l· 
This blnary counter can be used in many 
applications, such as in computing for 
high-speed eontroi processors and pe­
ripheral controllers. Unused inputs must 
be tied LOW to VIL or VEE· 
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10136 
Universal Counter 
Universal Hexadeclmal Counter 
Produet Speclflcatlon 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (-lEE) 

10136 3.3ns 120mA 

ORDERING CODE 

COMMERCIAL RANGE 
PACKAGES Vcc1 "'VCC2 = GND; VEE = -5.2V 

T.r.=-30·c to +as•c 

P1astic DłP 10136N 

Ceramie DIP 10136F 

PIN DESCRIPTION 

PINS DESCRIPTION 

Do-03 Data lnpu1s 

CP Clock lnpu1 

c., Carry-in lnput 

So. s, Selact lnputs 

Cou1 Garry-out Outpul 

Oo-0:. Data Ou1puts 

PIN eONFIGURAnON LOGIC SYMBOL 

10 12 n 

o, ,. 
C# .. 

CP 7 •• 
Do 

14 10 
VcC1 "' 11 
VCCJ • 1 
Yaa • 7 

Flgunt 1 Figura 2 
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Flgure 3. Logle Dlagram 

FUNCTION SELECT TABLE 

So s, OPERATING MODE 

L L Preset (program) 
L H lncrement (count up) 
H L Decremant (count clown) 
H H Hold (stop count) 

SEQUENTIAL FUNCTION TABLE 
INPUTS 

So s, Do o, 02 o, ctH CP 

L L L L H H X H 
L H X X X X L H 
L H X X X X L H 
L H X X X X L H 
L H X X X X H L 
L H X X X X H H 
H H X X X X X H 
L L H H L L X H 
H L X X X X L H 
H L X X X X L H 
H L X X X X L H 
H L X X X X L H 
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Co 

L 
H 
L 
H 
H 
H 
H 
H 
L 
H 
L 
H 

Produet Speclficotlon 

10136 

PotlitiVe Logic: 
H • HIGH state (the more positive vołtage) - 1 
L - LOW stale (!he lesa posilivo vołłage) - O 
X - Don' t caro 

OUTPUTS 

a, a. a, ~ 
L H H L 
L H H H 
H H H H 
H H H L 
H H H H 
H H H H 
H H H H 
H L L L 
H L L H 
L L L H 
L L L L 
H H H H 
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Universal Counter 10136 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair usaful life of the devica. 
Unlees otharwise notad, thase limits ara specified over tha opereling ambiant temperatura 
range.) 

PARAMETEA 1otc: ECL 

VEE Supply voltaga -8.0 

v,N lnput voltage (V1N should never be mono negativa than Vee) o to Vee 

lo Outpul aource current -50 

Ts Storage temperatura -55 to + 150 

l Ceramie peckaga +165 
TJ Maximum junction temperatura l Plastic package +150 

DC OPERATING CONDITIONS 

10K ECL 
PARAMETER 

Mln Nom 

Vcc,, VCC2 Circuit ground o o 

Vee Supply voltage (negativa) -5.2 

r ... - -3o·c 

v,H HIGH laval input voltaga r ... -+25•c 

r ... -+a5•c 

TA- -30"C -1205 

VIHT HIGH laval input thrashold voltage r ... -+25•c -1105 

r ... - +as•c -1035 

TA- -30"C 

VILT LOW lavel input thrashold voltaga r ... -+2s•c 

r ... - +a5·c 

TA- -30•C -1890 

v,L LOW leveł input voltaga r ... - +2s·c -1850 

r ... - +8s·c -1825 " 

r ... Operating ambient temperatura -30 +25 

NOTE: 
When operatino at VEE other than specified vołtage (- 5.2V), the OC and AC Characteristics w;n vary slighUy from specifiod value&. 
(See table ot OC CharaC1eristics) 
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UNIT 

V 

V 

mA 

•c 

•c 

·c 

UNIT 
Mu 

o V 

V 

-890 mv 

-810 m V 

-700 m V 

mv 

m V 

mv 

-1500 mv 

-1475 m V 

-1440 mv 

m V 

m V 

mv 

+85 ·c 
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Universal Counter 10136 

OC ELECTRlCAL CHARACTERISTICS Vcc 1 •Vcc2 • GND, Vee--5.2V ±0.010V, TĄ · -ao·c to +85"C, outpul loading 

with 50n to -2.0V ± 0.010V unless otherwise specified1•3 

PARAMETER MIN TYP MAX UNIT TEST CONDITIONS2 

TĄ= -ao·c -Hl60 -890 m V 

V oH HIGH level TĄ z +25"C -960 -810 m V Apply V;Hmax to all inputs. 
outpul voltaga 

TĄ=+85"C -890 -700 m V 

HIGH leveł 
TĄz-ao•c -1080 m V 

VoHT outpul threshold TĄ• +25"C -980 m V 
Apply V;Hr to each input, one at a time, with 
V1Hmax applied to all other inputs. 

voltaga 
TĄ z +85"C -910 m V 

LOW level 
TĄ= -ao•c -1655 m V 

VoLT outpul thresll04d TĄ- +25"C -1630 m V 
Apply VIHT to S" input with V1Hmax applied to CP input 
and v ,Lmin appliad to all other inputs. 

voHage 
TĄ • +85"C -1595 m V 

TĄ- -ao•c -1890 -1675 m V 

VoL LOW level TĄ= +25"C -1850 -1650 m V Apply V;Hmax to So and CP inputs with V;Lmin applied to 
outpul voltaga all othe< inputs. 

TĄ • +85"C -1825 -1615 m V 

TĄ- -ao•c 350 p.A 
D n 

TĄ•+25"C 220 p.A 
inputs 

TĄ•+85"C 220 p.A 

TĄ- -ao·c 425 p.A 
s, 

TĄ= +25"C 265 p.A 
Apply V;Hrnax to each input under test, one at a time, 

input w~h vllmin applied to all other inputs. 
HIGH 

TĄ= +85"C 265 p.A 
level 

f;H input TĄ- -ao·c 390 p.A 
current So. Om TĄ- +25"C 245 p.A 

inputs 
TA= +85"C 245 p.A 

T,.,--3o•c 460 p.A 
CP 

TĄ= +25" C 290 p.A 
Apply V;Hmax to CP input with V1Lmin appliad to all other 

input inputs. 
TA- +85"C 290 p.A 

TA- -30"c 0.5 p.A 

I;L LOW level TĄ- +25"C 0.5 p.A Apply V1Lmin to each input under test, one at a time, 
input current 

TĄ- +85"C 0.3 
with V1Hrnax appłied lo all othe< inputs. 

p.A 

TĄ- -3o•c 165 mA 

-lEE Vee supply T ,t,- +25"C 120 150 mA 
current 

TĄ= +85"C 165 mA 
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DC ELECTRlCAL CHARACTERISTICS (Continued) 

! PARAMETER MIN TVP MAX UNIT TEST CONDITIONS2 

A V oH HIGH level 
outpul voltaga 0.016 VIV 

AVee compensation 

t:r.VoL LOW level 
-- outpul voltage TA- +2s·c 0.250 VIV 
AVee compensation 

AVee Rełerence bias 
volta g e 0.148 VIV 

AVee compensalian 

NOTES: 
t . T he specified limit s represent tho " worst caH' · value for t he paramat er. Since these · ·worst case' • vałues normatfy occur at tho temperaturo extromes, additional 

noise immunity and guard banding can be achieved by decreasing the allowable system operating raoges. 
2. ConditKms for testing shOwn in the tab~ are not neceasariły worst caae. For worst-case testing guidełlnes, reter to Section 3 Testing, OC Testing. 
3. The specified limits shown In the OC Characteristics can be met only after thermal equilibrium hu been established. Thermal equlllbrium is established by applying 

power for at least 2 minutes whiłe maintaining transversa aK flow ot 2.5 meters/s (500 ltnear feetlrnin} O'Yf!lf the ckMce ełther mounted in the test socket Of on the 
printed circuit board. Test voltage values are given in the OC Operating Conditions and defin&d in Figure 4. 
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NOTES: 
v,_, 
VIHT 

VILT 

v,Lmin 
v"...,b 

Vee 

- Maximum HIGH leveł input vołtage (the mol( POiitNe VIH}. 
- HIGH level input threAhOłd vołlage. 
- LOW level input threshold voltage. 
- Minifrun LOW MWel input VOłtegll (the most nega~ V M) 
- Muimum HIGH level outpul vołtage (tho most poe.itive VOH) under thę specffied input and loading 

condition. 
-Minimum HIGH WNet outpot voH-oe (the most negative V OH) under tho epecffied input and Joading 

oondition. 
- HIGH level output threshOid voltage with the M'lputa Mł to theif r• epect;v• threVtołd levels. 
- LOW 1evt11 CJUtput ttweshoki vottage with the input1, Nt to their rnpectivę thre8h0łd kJVełs. 
- Maxirnum LOW level output voltagit (the most positive V od under the specm.d input and loading 

condltlons. 
-Minimum lOW lovel output vott.ge (łhe moat ~V Ot) under the specffied lflPIA and loading 

oonditions. 
- Reterence bias voltage (the internalfy geMrated reference voHage which ia uHd to .. t the lnput 

and output ttv.ahołd level). 

Flgure 4. Traneter Charac:terlatlce 
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AC ELECTRlCAL CHARACTERISTICS Vcc, - Vcc2 - +2.0V ± o.o1ov, Vee- -3.2V ± o.o1ov 

TA= -30"C TA= +2S"C TA=+85"C 
PARAMETER UNIT TEST CONDITIONS 

Mln .... Mln Typ .... Mln .... 
fw.x Maxlmum clock frequency 125 125 150 ~25 MHz Figs. 5, 10, 11 

IPLH 
Propagailon delay 1.7 4.8 1.7 3.3 4.5 1.7 5.0 n s 
CP to On 1.7 4.8 1.7 3.3 4.5 1.7 5.0 n s 

~!>HL 
Propagation dełay 2.0 10.9 2.5 7.0 10.5 2.4 11.5 n s Figs. 5, 6, 7, 10, 11 
CP to Cavr 2.0 10.9 2.5 7.0 10.5 2.4 11 .5 n s 

lplH Propagailon delay 1.6 7.4 1.6 5.0 6.9 1.9 7.5 n s 
IPHL C::oN to C::0UT 1.6 7.4 1.6 5.0 6 .9 1.9 7.5 ns 

lo Setup time Dn to CP 3.5 3.5 3.5 ns 

lt. Hold time Dn to CP 0.0 0.0 0.0 ns Figs. 8, 10, 11 

lo Setup time Sn to CP 7.5 7.5 7.5 n s 

lt. Hold time Sn to CP -2.5 -2.5 -2.5 n s 

lo 
Setup time Ow to CP 4.5 3.7 4.5 n s 
CP to C::IN -1 .0 -1 .0 -1.0 ns Figs. 9, 10, 11 

lt. 
Hold time CP to l:::1N -1.6 -1.6 -1 .6 n s 
l:::oN to CP 4.0 3.1 4.0 ns 

ITLH Transition time 0.9 3.3 1.1 2.0 3.3 1.1 3.5 n s Fig&. 5, 6, 7, 10, 11 
tTHL 20% to 80%, 80% to 20% 0.9 3.3 1.1 2.0 3.3 1.1 3 .5 na 

AC WAVEFORMS 

CP 

Figura 5. Propag811on Dalloy lll1d T1'81'1atllon nmaa lor Ciocie lnput to OUtputa •nd Maxlmum Clock Frequency 
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CP~---------~u.:-.. ~~%~~-~%~~~~~~~~~~~~:: 
CourOUTPUT 00% 00% - -

.... L '<LH 

l'lgure e. Propaptlon O.lay 8ncl Tr•n8ltlon nma lor Cloctc lnput to C.rry-Out Output 
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;::.,.NPUT ______ M_D:: ~,.~~~~~~~~~~~~~~~ ::~: 
COUT OCITPUT -.;; ::: - -..... ""' 

NO're Solup-""'""' ............ _befonl ... __ ol ... clod< .... (CI')_,__ ....... .,._. .. .,._...,.(D)Df""'*dir1>UI(S). 
Hołd limes .,. lh6 ITlinirrun timM after lh6 poeitivre ~ oł the cłock puM (CP) ewat informalon mu.t rem.in unc:hlinged at h cWII input (D) Of oor*tlf lnpul (S). 

NOTE: 

FlgtJN 7. Propogllłlon Deley - TIWWtlan ~ fcw c.ry-ln lnput to c.ny.out OUtput 

q-------- +ft'lłMV 

a,..s...urs --------- _-_ .. _, ~----------- :::: 
CPINPUT _.,. 

....... v 

Flgure 8. Iletup end Hold TlmM for Delii And Select lnpute to Clock lnput 

CPINPUT 

CPINPUT 

(a) iS the minimUm t1me 10 wai1 10 ciOck the countw an.- it hu been ~ 
(b) is the minimt.wn tirne that łhe c::oum- mł!Y be c6ocked before it hu bMn diMłlłed. 
(c) i& the minimum time that a dock pułM may be appKecl with no effect on 1M ...,. of !he countet before it is &Nibled. 
(dl is the minimum time to wait bełore a ciOck puiH may be applied with no effect on 1he -~ ot the counter atter it ia diabled. 
(b) and (c) may be negatiw numt.rs. 

Flgure 9. Setup end Hold Tlm• for C.rry-ln to Clock lnput 
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TEST CIRCUITS AND WAVEFORMS 

+2.0V::to.otDV 

-UV::to.otOY 

FJgure 10. T .. t C1n:u1t 

€ ,~-- ~l§ -PUUIE 

~o"(L)~I 
tr.;;:=::o"(HI~ 

~ 
PULR 

~L~ ITHLJ s:. 
INPUT PULSE AEQUIAEMENTS 

Produet Speclficatlon 

10136 

HOTEli: 
1. Voc1 • Voa • + 2V t 0 .010V, VEE • -3.2V 

±0.010V. 
2. Decoupling 0 .1,E and 251Jf' from GND to Vc;c, 

0.01,JF and 26,..FfromGNOtoVEE· (0.01 and0.1JAF 
capKłtors lhOukJ be NPO CAramie or MLC type). 
o.coupling ~ ahould be pa.c.d .. cłoM .. 
-ty-totheDUTandteodlength 
łlhol.dd t. kap!: to .... .." ,,. inch (8mm). 

3. Ali unuMd inputa lhOuld be connected to łlilher 
HIGH or LOW atate eo,_tent włlh the LOOIC --· o4. Al ln.IMd outpum •• kam.d with 50n to GND. 

5. L, ~ l2 .,.~~q~..~~~~length son impedance linea. l,. 
tn. ~ łrom 1he OUT pin to 1he junction of the 
cebte from lhe Pulee ClenerMor ~ .. cabłe 10 the 
Scope. lhoukl not exOMd 114 inch (6mm). 

8 . RT • 50ft *"*-lor irMma1 lo Scope>. 
7. Ttw unrnetchad ... .aub between couial cable and 

pN under test muet be .... hn 1/4 inch (6mm) 
IOng tor proper 18St. 

e.~·F"octwe Md etray ~ <3pF. ··"""..........._ ..... __ _ 
1he ~ linii betwMn the PuiM Generator 
Ind thre OUT Ot betweon the OUT .00 the Soope 
lhOukt not exoMCI1/41'tch (Gmm) In lengil (refer to 
HCtion on AC Mtup prooedure). 

10. Ali son resill1cn .OOUid heve toleranoe ot .1 1"1& or -· 

•n10 .v 

........ 
+1110 ,.y 

+310 mv 

Vcc:1 "V cez"+ 2.0V ± 0.010V, Y u" -3.2V ± 0.010V, Vy" GND (OV) 

Filmiły l Amplitucie l Rep AMe l Pulee Włdth l tTI.H l tll1L 

101< ECL j BOOmVp-p l HAHz l SOOns l 2.0 ± 0.2ns l 2.0 ± 0 .2na 

Flgure 11. lnput Pulu Deflnltlon 
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