ME@& 10.000 LOGIC DIAGRAMS

Numbers in parenthesis dencte pin numbers for F package (Case 650).

FUNCTIONS AND CHARACTERISTICS (continued)

Type @

Propagation

Power Dissipation

Delay mw

Function -30 to +85°C | -55 to +1256°C ns typ typ/pkg* Case
Universal Decade Counter MC10137 MC10537 f= 150 MHz 625 620,650
Bi-Quinary Counter MC10138 - f=150 MHz 370 620
64-Bit Random Access Memory (90 ) MCM10140 - taccess = 15 (max) 420 620,690
Four-Bit Universal Shift Register MC101t41 MC10541 =200 MHz 425 620,648,650
64-8it Random Access Memory (50 Q) MCM10142 - taccass = 10 (max) 420 620
8 x 2 Multiport Register File (RAM} MCM10143 — taccess = 10 610 623
256-Bit Random Access Memory MCM10144 — taccess = 30 {max) 420 620,690
64-Bit Register File (RAM) MCM10145 - taccess = 10 625 620
128-8it Random Access Memory MCM10147 - taccess = 12 {max) 420 620
64-Bit Random Access Memory (50 §2) MCM10148 — taccess = 15 (max) 420 620
1024-Bit Programmable Read Only Memory MCM10150 - taccess = 20 - 690
Quad Latch MC10153 - 4.0 310 620
12-8it Parity Generator-Checker MC10160 MC10560 5.0 320 620,648,650
Binary to 1-8 Decoder (Low) MC10161 MC10561 4.0 315 620,648,650
Binary to 1-8 Decoder (High) MC10162 MC10562 4.0 315 620,648,650
Error Detection-Correction Circuit MC10163 — 5.0 520 620
8-Line Multiplexer MC10164 MC10564 3.0 310 620,648,650
8-Input Priority Encoder MC10165 — 7.0 545 620,648
5-Bit Magnitude Comparator MC10166 — 8.0 440 620
Quad Latch MC10168 - 3.0 310 620
Dual Binary To 1-4 Decoder (Low) MC10171 MC10571 4.0 326 620,648,650
Dual Binary To 1-4 Decoder (High) MC10172 MC10572 4.0 325 620,648,650
Quad 2-Input Multiplexer/Latch MC10173 - 25 278 620,648
Dual 4 To 1T Multiplexer MC10174 MC10674 3.5 305 620,650
Quint Latch MC10175 MC10575 25 400 620
Hex "D’" Master-Slave Flip-Flop MC10176 - =250 MHz 460 620
Triple MECL to NMOS Translator MC10177 — - 1.0W 620
Binary Counter MC10178 - f= 160 MHz 370 620
Look-Ahead Carry Block MC10179 MC10579 3.0 (Cn,P) 4.0 {(G) 300 620,648,650
Dua! High Speed Adder/Subtractor MC10180 MC 10580 4.5 360 620,648,650
4-Bit Arithmetic Logic Unit/Function Generator MC10181 MC10581 See Logic Diag. 600 623,649,652
2-8it Arithmetic Logic Unit/Function Generator MC10182 - See Logic Diag. 576 620
Error Detection-Correction Circuit MC10193 - 7.5 520 620
Hex inverter/Buffer MC10195 - 2.0 200 620
Hex “AND’* Gate MC10197 - 2.8 200 620
High Speed Dual 3-Input 3-Output OR Gate MC10210 - 1.5 160 620
High Speed Dual 3-input 3-Output NOR Gate MC10211 - 1.5 160 620
High Speed Dual 3-Input 3-OQutput OR/NOR Gate MC10212 - 1.5 160 620
High Speed Triple Line Receiver MC10216 MC10616 1.8 100 620,648,650
High Speed Dual Type D Master-Slave Flip-Flop MC10231 MC10631 f=226 MHz 270 620,648,650
High Speed 2 x 1 Bit Array Multiplier Block MC10287 - - 400 620

@ L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package

{i.e., MC10100L. = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC 10500F = Ceramic Flat Package.)

*Load Power not included




LOGIC DIAGRAMS (continued)

—COUNTERS

(14) 10 T, QofF—14
(1) 13 —{cC

(16) 12 —{po @18
(1) 11— D1 |
o 6 —{o2 2 2
(9) 5—D3 Qq3}— 3
(13) 9 —s1

(11) 7—S2 Cout— 4

FUNCTION SELECT TABLE

QOperating Mode

Praset (Program)

MC10136.
MC10536 ]
Universal Hexadecimal ]
(2) Counter
SEQUENTIAL TRUTH TABLE*
(3) INPUTS QUTPUTS
Tarry | Clock Carry
(6) s1|s2|po|p1|02|D3] n ++ jaolat|q2]a3]| Out
L L L L H H ¢ H L L H H L
N Llin|ofole|ef o Hln|o]|H]|H] H
LiH]o || |0o L H L[ H]|H{H H
LIH|o|o ol L H HlHIH|H L
(8) virlolelele] n R
L H @ @ ¢ ® H H H H H H H
HlH|o oo ]e ¢ A H|HIr|H H
Llv|H|H[L]L @ ] H|H}|LfL L
HlL[e[e]oflef ¢ NN
HiL]|oloflolol L Hofw ol o
HifLle o] o]|e L bl LjefLfuL L
HiLjo |9l L H HlH]|+H]H H

increment {Count Up}

I(r|z|r|8

Decrament (Count Down}

z|z|rir

Hold (Stop Count)

Pp = 626 mW typ/pkg (No Load)
feount = 150 MHz typ

¢ = Don't care.
* Truth table shows logic states assuming inputs vary in sequence
shown from top to bottom.
** A clock H is defined as a clock input transition from a low to
a high logic level.

10 —{C;, Qo—14
13—C
i2—{po QN1
11— D1

o2t— 2
6—p2 %
5—b3 o3+— 3
9—{s1
7—4s2 Coutl— 4

FUNCTION SELECT TABLE

Operating Mode

MC 10137
Universal Decade
Counter SEQUENTIAL TRUTH TABLE®
INPUTS QUTPUTS
arry | Clock

$1|s2|D0|D1iD2¢D3| In e QojQr | Q2
Llelr]u]Hie] o w o[ ]L]
v n]|oe|e]le|e] L SO IS S I IV
L n]|o|o]|e|e| L o wjelor] L
L n]o|e]|ofe ] v wolojufoo]
L Hie|e e[ ] v w [wc]cfe | w
LlH o |e]|e|le] B Wolnjolole ] w
clnloele|oe]|e]| » H [wle]olo]
HlH | to oo [ H [ S N H
clofufn]ef] e H |mfu|lo]e] m
HiL |6 o || L H LWl H
HiL ¢ o ]|o D L H CEE R RS H
HiL|¢|oto ] L H [N A L

Preset (Program)

Incrament (Count Up)

Dacremant {Count Down}

I|xir|F

x|rlz|r 3

Hold (Stop Count)

Pp = 6256 mW typ/pkg (No Load)
feount = 150 MHz typ

¢ = Don’'t care.
*Truth table shows logic states assuming inputs vary in sequence
shown from top to bottom.
** A clock H is defined as a clock input transition from a low to
a high logic tevel.

—15
Q1p—
Q22— 4
Q3—— 2
ao—
as

Qo

12 — C1
9 —R
7 ——C2
1—-——S0
10— 81
6 —182
5 —183
B1-QUINARY

MC10138
Bi-Quinary Counter

COUNTER TRUTH TABLES

BCD

{Clock connected to C2
snd Q3 cannected to C1}

(Clock cannected to C1
and QO connected to C2}

COUNT a1 | a2 | o3 | a0 COUNT Qo | a1 a2 | a3
L L L L L N L L
H L L L H . L L
L H L L L 4 L L
H H L L H t L L
L L H L L N H L
L L L H H ) H L
H L L H L 4 H L
L H L H H 1 H L
H| H L H L L H
L] L H| H H L H

Pp = 370 mW typ/pkg (No Load)

frog

= 150 MHz typ

MC10178
Binary Counter
11—{S0 Qo—15 TRUTH TABLE
7 Q1—13 INPUTS ou
TPUTS
6 s2 Q2 4 [®]so[sti]s2][s3]ci]c?|ao]l o] 2] a3
5 s3 Q3f— 2 oo ol colo v [
12— C1 aol— 14 NN EHEA L
= — L L L H @ N X
10-——C2 Q3— 3 Ll fc]efeln Ne c:::‘
99— R L [ L L . . L L [N L
(8 L L L - . H L L L
L L L L L . L H L L
L L L L L . H H L L
Pp =370 mW typ/pkg LiLpe e LLHlL
L L L L .
{No toad) o el Bl I S R v i
= L L L L L .. H H H L
frog = 150 MHz (Typ) [ [N N O I I
L (9 L L [N H 8 (8 H
L L L L L L H L H
L L L L L H H L H
(8 L L [N L L L H L]
[ I U R S . CR RS R
L L L 8 L . L H H H
L L L L i - H H H (2]

* « ¢= Don't Care
_/—V|H Clock transition from V| to V|
ViL may ba applied to C1 or C2 or both
for same effect.
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UNIVERSAL DECADE
COUNTER

MECL 10,000 series

MC10137

SEQUENTIAL TRUTH TABLE*

INPUTS QUTPUTS
S1|S2|00[D1|D2| D3| in ** |Q0|Q1|Q2]|Q3]| Out
LIL]H]H]H}L ) H HIH]|H]L H
Lln]lol|lo]|e]|e L H LlLgjL |+ H
LIH{o |0 ]|o |0 L H H|lue]L|H L
LiH]oe|o|o |0 L H [T I T O I H
LiH]|[o|o]o|o L H Hlvu|e L H
LlH]lo|ojo|o H H Hlu ] |L H
LiH|e o le]e H H H{L]|L]|¢L H
HlH| o |o|lo | » H HiL|L]|L H
Ljv]m]ru]le|lr] o H HlH|L]|L H
HiL|o o |0 | L H tlululu H
HlL e [ |0 |2 L H Hlv LU H
H L o] ] ] -3 [ H L L L L L

¢ = Don’t care.

* Truth table shows logic states assuming inputs vary in sequence

shown from top to bottom.

** A clock H is defined as a clock input transition from a low to

a high logic level.

The MC10137 is a high speed synchronous counter
that can count up, count down, preset, or stop count at
frequencies exceeding 100 MHz. This decade counter
is useful in high speed central processors and peripheral
controtiers, minicomputers, high speed digital commu-
nications equipment and instrumentation. ' The flexi-
bility of this device allows the designer to use one
basic counter for most applications. The synchronous
count feature makes the MC10137 suitable for either
computers or instrumentation. —_

Three control lines (S1, 2, and Carry | n) determine
the operation mode of the counter. Lines S1 and §2
determine one of four operations; preset (program),
increment (count up), decrement {count down), or
hold (stop count). Note that in the preset mode a
clock pulse is necessary to load the counter, and the
information present on the data inputs (DO, D1, D2,
and D3) will be entered into the counter. Carry Out
goes low on the terminal count. The Carry Out on the
MC10137 is partially decoded from Q1 and Q2 directly,
$0 in the preset mode the condition of the Carry Qut
after the Clock’s positive excursion will depend on the
condition of Q1 and/or Q2.

When an output is not needed, it can be left open to
conserve system power. {The open emitter output witl
require no power if left open.}) The counter changes
state only on the positive going edge of the clock.
Any other input may change at any time except during
the positive transition of the clock. The sequence for
counting out of improper states is as shown in the
State Diagrams.

A prescaler can be constructed using the MC10137
in conjunction with the MC10231 which will operate
at over 200 MHz input freugency. A 500 MHz prescaler
is possible using an MC1690 500 MHz D Flip-Flop, an
MC1670 300 MHz D Flip-Flop, and the MC10137.

10— T Qof—14
13— cC
12— bo Q11— 15
11— D1 a2l—2
6 e D2
55— D3 Q3f—3
9 81
7——S2  Court—4

Veet1 =Pin1
Vegz =Pin 16
Vgg =Pin8

FUNCTION SELECT TABLE

S1 82 Operating Mode

L L Praset (Program}

L H Increment (Count Up)

H L Decrement (Count Down)
H H Hold (Stop Count)

Pp = 625 mW typ/pkg (No Load)
feount = 150 MHz typ

See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS 10— Cjn Qof——14
Each MECL 10,000 series circuit has been 13—
designed to meet the dc specifications 12 Qlp——15 L SUFFIX
shown in the test table, after thermal equi- CERAMIC PACKAGE
librium has been established. The circuit 11— CASE 620
. N N N Q2p——2
is in a test socket or mounted on a printed 6 ——
circuit board and transverse air flow greater 5
than 500 tinear fpm is maintained. Test Q3—3 TEST VOLTAGE VALUES
Procedures are shown only for selected 9 — (Volts}
inputs and outputs. Other inputs and out- 7 —| CToutl— 4 o
" g out ; v,
puts are tested in a similar manner. Tempersture | Visimax | ViLmin | ViHAmin | ViLA max EE
-30°C | -0:890 -1.890 -1.205 -1.500 5.2
+26°C -0.810 -1.850 -1.105 -1475 52
+85°C | 0700 -1.825 -1.035 -1.440 5.2
o MC10137L Test Limits et ol TAGE ABSLIED TO PINS LISTED BE LoV
n g
Under -leoc ‘25°C +85°C TEST VOLTAGE AFPLIED TUTIND LIDITWY DELUTY (vcc)
Charactaristic Symbol Tost Min Max Min Typ Max Min Max Unit ViHmax | ViLmin | ViHAmin | Vitamax VEE Gnd
Power Supply Drain Current I 8 - - - 120 150 - mAde B - - - 8 1.16
Input Current Lo H 5,6,11.12 - - - - 220 - uAdc 5.6.11.12 - = - 8 1,16
? - - - - 265 - 7 - - -
9.10 - - - - 245 - 9,10 - - -
13 - - - - 290 - 13 - - -
lin L Al - - 05 - - uAde - @ - - 8 1,16
Logic 1" Von 140Q -1060 | -0890 | -0960 = 0810 | 0890 | -0.700 vdc 12 7.9 - - 8 1,16
Qutput Voltage
Cogic 0" VoL 130 -1.890 | -1.675 | -185C - -1850 | -1.825 -1615 Vde - 7.9 = = 8 1.16
Qutput Voltage
Logic 1" VOHA 14Q -1.080 -0.980 - - 0910 vdc - 7.9 12 = 8 1,16
Threshold Voltage
Logic "0 VoLa 14Q - 1655 - -1.630 -1.595 vde - 7.9 - 12 8 1,16
Threshold Voltage
Switching Times ANV | env Pulse In Pulse Out 32V 420V
(50-0hm Load)
Propagation Delay
Clock input t3etas 14 a8 a8 10 33 45 11 5.0 ns 12 - 13 14 8 1,16
113414 14 c8 48 e 33 45 11 6.0 - - | 14
t1344r 4 20 108 25 70 105 25 s 7 ‘ 4
11344 4 20 109 25 70 105 25 115 7 - 4
Carry In To Carry Out t10-4- aQ 14 74 16 50 69 15 758 7 13 10 4
t10+4+ 4 14 7.4 16 50 69 15 75 7 13 10 4
Set Up Time
Data Inputs 2413+ 14 - 35 - - - - - 7.9 12,13 14
12-13+ t4 - 35 - - - - 7.9 12,13
Select Inputs 19413+ 14 - 7.5 - - - - 9,13
7413+ 14 - 75 - - - - - 7.13
Carry In Input 110-13+ 14 - - 37 - - - 7 9 10,13 14
13410+ 14 - -1.0 - - 7 9 10,13 14
Hold Time
Data Inputs t3r12+ 1 - -10 - - - - 7.9 12,13 18
t13+12- 12 - - <10 b - - 7.9 12,13
Select Inputs 11349+ 14 - - -25 B - - 9.13
347+ 14 - - -25 - - - - - 2.13
Carry In tnput 113410- 14 - - -186 - - - 7 9 10,13
110413+ 14 - - 31 - - 7 9 10,13
Counting Frequency feountup 14 125 - 125 150 - 125 - MHz 7 - 13
feountdown 14 125 - 125 150 - 125 MHz 9 -
Rise Time e 4 o9 33 11 20 33 1.1 35 ns 7 - P
{20% 10 80%) 4+ 14 20 - 14
Fall Time 4~ 4 i 20 ‘ - 4
{20% to 80%} 14~ 14 2.0 -~ 14

(@ Individually apply V|| min te pin under test

ViH
@ Measure output after clock puise Vy e

appears at clock input {pin 13}

@ Before test set Q1 and Q2 outputs to a logic low.

{(panunuod) /e 10LDN



MC10137 (continued)

COUNT FREQUENCY TEST CIRCUIT

Vin Vee1=Veez=+2.0Vde Vout

Coax

Coax

Clock Input 50-0m o al
a1 p—o ohm termination to ground lo-
o—bo cated in each scope channel input.
o—— D1t
a2t—o
Input Pulse o— b2
+=t-=1.0ns o—jpo3 a3fb—o All input and output cables ta the

Duty Cycle = 50%

L8 MFI

o—Ts1 scope are equal lengths of §0-ohm

a 50-0hm resistor to ground.

+1.11V  Vgg = 3.2 Vdo

coaxial cable. Wire langth should
be  1/4 inch from TPjq to input
pin and TPg,¢ to output pin.

Unused outputs are connacted to

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Dors

Carry iIn |\
|

Clock 50%

Q Ouput

i
i
]
(
i
ok

50%

thoia H

h
i
]
i
1
|
f be clacked
tc) 15 the minimum time before the
.
/
1

{a) is the minimum time to wait after the
counter has been enrabled to ciock it
(b) is the minimum time before the
counter has been disabled that it may

counter 15 enabled that a clack puise
may be applied with no eftect on the
state of the counter

(@} 15 the minimum time to wait atter
the counter is disabled that a clock
pulse may be applied with no effect in
the state of tha counter

{6} and (c) may be negative numbers

fsetup H

! Vin veer
NOTE
Caax
teetup IS the munimum time before the positive
transition of the clock pulse (C} that information must
be present at the input D or S .
thold 'S the minimum time after the positive tran-
sition of the clock pulse {C} that information must
remain unchanged at the input D or §.
+1T vV
Clock Input
+ L \
0.3 Input Pulse
tet-=20m:02n TP

120 10 8O%)

—— L11V

1031V

thaid L

N

50-0hm termination to ground to
cated in aach scope channel input

All input and output cables to the
scope are equal lengths of 50-ochm
coaxial cable. Wire langth should
be  1/4 inch from TP;n, to input
pin and TPy, to OutOUL Din.

Unused outputs are connectsd to
s 50-0hm resistor to ground.

Veez

+2.0 Vde

Vout

Coax

TPour
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MC10137 (continued)

UNIVERSAL DECADE UP/DOWN COUNTER

mgwty

s27

LY,

I

y

100
Carry in

8

8
!

DO

02
|
o8
[
]

=

TR TN

A1 et
TR ETRTE]]

Q
[x]
1

o>

Clock j i

1>
| >

i

12 bo 14 Q0

o O———4

1
<
O

11D 15 Q1 6 D2 2Q2 03 3Q3 4 Carry Out

COUNT UP

(2
5 ©®

COUNT DOWN

DO
OO




