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)

- MEMOR'ES (continued)
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Pp = 440 mW typ/pkg (No Load)
tpd = Data to output 6.0 ns typ
E to output 2.5 ns typ
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f 5.B1T MAGNITUDE MECL 10,000 series

COMPARATOR
L.
Advance Information

The MC10166 is a high speed expandable
5-bit comparator for comparing the magni-
TRUTH TABLE tude of two binary words. Two outputs are
_ Inputs Outputs provided: A < B and A > B. A = B can be
E A 8 A<B| A>B obtained by NORing the two outputs withan
H X X L L additional gate. A high level on the enable
L Word A = Word B v v function forces both outputs low. Multiple
L Nora A S Word B T o MC_1016Gs may be used for larger word com-

L Word A < Word B H L parisons.

Pp = 440 mW typ/pkg (No Load)
thd = Data to output 6.0 ns typ
€ to output 2.5 ns typ

LOGIC DIAGRAM

i >———/ Vegt=Pin 1
Veez = Pin 16
Vgg = Pin 8
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E 15

This is advance information and specifications are subject to change without notice.
See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed 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. Qutputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only selected inputs and outputs. Other
inputs and outputs are tested in asimilar
manner.
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CASE

L SUFFIX
CERAMIC PACKAGE

620

[ — TEST VOLTAGE VALUES
i Volts
@ Test
ao 5 Temperature ViHmax| ViLmin |ViIHAmin{ViLAmax | VEE
s 4 -30°C -0.890 -1.890 -1.205 { -1.500 -5.2
€ s +26°C -0.810 -1.850 -1.105 [ -1.475 -5.2
+85°C -0.700 -1.825 -1.035 | -1.440 -5.2
Pi MC10166L Test Limits
n .
. Un|der T30%C +25°C 7855C VOLTAGE APPLIED TO PINS LISTED BELOW: e
Characteristic Symbol | Test Min Max Min Typ Max Min Max Unit | ViHmax| ViLmin |ViHAmin|ViLAmax | VEE Gnd
Power Supply Drain Current I3 8 - — - 85 106 - - mAdc - 47,1011,14 — - 8 1,16
Input Current linH 5 - - - - 220 - - wAde 5 - - - 8 1,16
VinL 5 - — 0.5 - - - - wAde = B — — 8 116
Logic *'1” Output Voltage VoH 2 -1.060 | -0.890 | -0.960 - -0810 | -0.890| -0.700 Vdc 5 - - - 8 1,16
3 -1.060 | -0.890 | -0.960 — -0.810 | -0.890 | -0.700 Vde 4 — - - 8 1,16
Logic “0" Qutput Voitage VoL 2 -1.890 | -1.675 | -1.850 - -1.650 | -1.825| -1.615 Vdc 5,16 — - 8 1,16
3 -1.890 | -1.675 | -1.850 — -1650 | -1.825} -1.615 Vdc 4,15 — — 8 1,16
Logic "1 Threshold Voltage VOHA 2 -1.080 - -0.980 - - -0910 - Vdc 5 - 15 8 1,16
3 -1.080 - -0.980 - - -0.910 - Vde 4 - 15 8 1,16
Logic ‘0" Threshold Voitage VoLa 2 - -1.655 - - -1.630 - -1.595 Vdc 5 - 15 - 8 1,16
3 - -1.655 — — -1.630 — -1.595 Vdc 4 — 15 — 8 1,16
Switching Times +1.11V Pulse In |Pulse Qut |-3.2V +20V
(50  Load)
Propagation Delay
Data to Output t9+2+ 2 - - - 6.0 - - - ns - — 9 2 8 1,16
tg9.2- 2 - - - - - - - - 9 2
191-2+ 2 - - - - - - 12 1 2
t140n 2 - - - - - - 12 - 11 2
1743+ 3 - - - - - - 6 7 3
t7-3- 3 - - - - - - 6 7 3
Enable to Output 1153+ 3 - — — 25 - - - 10 - 15 3
115+3- 3 - - - 25 - - - 10 15 3
Rise Time {20% to 80%) 4 2 - - - 20 - - - - aq 2
Fall Time (20% to 80%) to 2 - - - 20 - - - - 9 2

(penunuod) ggLOLIN



MC 10166 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Veer= Vecz ™
Vin +2.0 Vde Vout

25 uF 0.1 uF
Coax Coax
— A4
—{B4
—A3
—{A2
Data Input (B — 82
— AT \
TPi"—/ — {81 A<Bp— TPout
—J A0
—80
E
50-ohm termination to ground lo-
cated in each scope channs) input.
All input and output cables to the 0.1 uF
scope are aqual tengths of 50-ohm I
coaxial cable. Wire length should =
be < 1/4 inch from TP to input -3.2 Vdc
pin and TPq4 ¢ to output pin. VEE

Unused outputs tied through a
50-ohm resistor to ground.

+0.31 V

Vout from D Input

Vout from E input
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MC 10166 (continued)

APPLICATION INFORMATION

FIGURE 1 — 9-BIT MAGNITUDE COMPARATOR

AOBOA1IB1A2B2A3B3A4BS A5B5A6B6A7B7A8BB

B24 B4

Ad A0 A1 A2 A3 A4 A0 A1 A2 A3 A4
B3 BO 81 B2 B3 B4 B0 B1 B2 B3 B4

A2322 Ag A<8 MC10166 MC 10166
822 — 8
A2 A>B A<SB A>B A<B

B21 —{ 81 A>B
A21 A1l
820 — 80

AO

819 —4B4g
A4

818 —B3
A18 A3 A<B A>B A<B8 A=B

B17 —{B2
A2 For 9-Bit Word

816 —B1 A>8
A1

B16 —BO
A15 ——AD

814 __|ga Y
Al4 A4 A4 A=B
B13 B3 B3

A3 A<B A3A<B

812 — 82 — 82 FIGURE 2 — 25-BIT MAGNITUDE COMPARATOR
B11—{B1 A>B I B1A>8B A>B

A1 A1 Al
810——{BO 80
A0 AD —l A0

89 .—|{Ba

57_‘;‘;’ A<B The MC10166 compares the magnitude of two 5-bit
A2 words. Two outputs are provided which give a high level
B6—B1 A>B for A> B and A< B. The A = B function can be obtained
35—:; by wire-ORing these outputs (a low level indicates A = B)
AQ or by NORing the outputs (a high level indicates A = B).
For longer word lengths, the MC10166 can be serially
B4 —Ba expanded or cascaded. Figure 1 shows two devices in a
JA [ serial expansion for a 9-bit word length. The A > B and
A3 A<B A< Boutputs are fed to the AQ and BO inputs respectively
B2 —82 of the next device. The connection for an A = B output is
81 —1 :12 A>E also shown. The worst case delay time of serial expansion
re) is equal to the number of comparators times the data-to-

50_—_1 80 output delay.

A0 For shorter delay times than possible with serial ex-
pansion, devices can be cascaded. Figure 2 shows a 25-bit
cascaded comparator whose worst case delay is two data-
to-output defays. The cascaded scheme can be extended
to longer word lengths.
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