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)

—ADDER AND ARITHMETIC FUNCTIONS

MC10179
Look-Ahead Carry Block

T

P3 13 p————

—_—
P2 12 ﬂ

=D
‘ =y
)
Ch 11 =i
=T N
15 P
-] G P = 300 mW typ/pkg
tpg = 3.0 ns typ (Carry, Propagate)
61 7 4.0 ns typ (Generate)
F1 10 -
GO 4 _) 6 Cp+2
MC 10180 MC10181
MC 10580 MC10581
Dual High Speed 4-Bit Arithmetic Logic
Adder/Subtractor Unit/Function Generator
(117 Selp SO 15 (3) (19) 13
(13)9 Seig S0 2 (6) (21 15—
(95 A0 (23) 17
(10) 6 B0 Pp = 360 mW typ/pkg (20) 14
(8) 4 Cin  Cout 3(7) ‘
e tpa (typ) S0 s1 S2 3
Cinto Coyt =22 ns 1 TN -
A0 10 SO = 4.5 ns 32 0 Fo 2
A0 to Cqouy = 4.5 ns (2) 20 —™={ B0 c1h 3
Sela s1 14 (2) (24) 18 — Wi 4 q
Selg 3] 1(5) (1) 19 — Mgy F2 M 7(13)
(15) 11- — A1 (22) 16— a2
[ N F3 M 5(12)
(14) 10 B1 (17) 11—y
(16y 12— Mo  Coue 13 (1) (16) 10 —™™a3 GgMm—— 4 (10)
(15) 9—Mm g3 b
Positive Logic Only (4) 22 _-‘C PG 8 (14)
T n
A=A @ Selpg=A@®Sely (5) 23 — Wy CreaM™— 5 (11)
B =8 @ Selg=8 ® selg
FUNCTION SELECT TABLE
Selp | Selg Function Pp = 600 mW typ/pkg (No Load)
- tpd (typ): A1to F=6.5ns
: H | S-ApusB ChtoCp+4=3.1ns
L S =Aminus 8 A1toPg=50ns
L H S = B minus A A1to Gg =45ns
L L S = 0 minus A minus 8 A1toCpig=50ns
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81 89
. 813
A6 s 7 ATO 814
At BS ? Qg1 A3 ?/.us
50 82 A5 85 a8 a1 8129
81
A3 B4 A7 as 811 a2 9 °
A0 83 MT 87 Q 0 ?
A0 BO A1 B1A2B2 A3 B3 A0 BO A1 81A282 A3 B3 |_ AD.B0 A1 B1A2 B2 A3 B3 AU BO Al B1AZ B2 A3 B3
Cin cn Cn+a Cn Cn+af—0 Cn Ca+a Cp Cn v al—0
M —————m M M
so MC10581 s0 MC10581 I 0 MC10581 A o MC10581
s, 48T ARITHMETIC oy 4BIT ARITHMETIC 4-81T ARITHMETIC 4.81T ARITHMETIC
LOGIC UNIT LOGIC UNIT LOGIC UNIT LOGIC UNIT
r—sz P r—-s: P ’——52 P’—- sz Pr—-‘
[sa s3 s3 3
FO__F1 _F2 F3 FO__F1_F2  F3 FO__F1__F2  f3 FO F1__F2 F3
Y] ‘
S0
s1
s2
s3
6 60 0 o 6 & o b <L S
FO F1 F2 F3 F4 FS F6 F7 8 F9  F10 F11 F12 F13 F14 F15

f |1

PO GO P1 G1 P2 G2 P3

MC10579
CARRY LOOKAMEAD

Ch+2 Cn+ad

G3

slo

c1s

FIGURE 2 — 16-BIT FULL LOOK-AHEAD CARRY ARITHMETIC LOGIC UNIT
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4-BIT ARITHMETIC LOGIC
UNIT/FUNCTION GENERATOR

MECL 10,000 series

MC10581

The MC10581 is a high-speed arithmetic logic unit
capable of performing 16 logic operations and 16 arith-
metic operations on two four-bit words. Full internal carry
is incorporated. for ripple through operation.

Arithmetic operations are selected by applying the
appropriate binary word to the select inputs (SC through
S3) as indicated in the tables of arithmetic/logic functions.

Group carry propagate (PG) and carry generate (Gg) are
provided to allow fast addition of very long words using a
second order look ahead. The internal carry is enabled by
applying a low level voltage to the mode control input (M).

When used with the MC10579, full-carry look-ahead, as
a second order look ahead block, the MC10681 provides
high speed arithmetic operations on very long words.

POSITIVE LOGIC

{19) 13
(21) 15

(28) 17T ——

{20) h‘ﬁ

SO St $2 S3
{3) 21— ming FoOpm— 2 (8)
(2) 20— migg
(24) 18— Sminy
(1) 19— My FoMm 7 (13)
(22) 16— 7o
17) 11— g
(16) 10— 1 5
(15) 9—— S g4

Fifm 3 (9)

F3fm 6 (12)

GgMm—00wa (10

PoMm—— 8 (14) Pg P——8 (14)
4) 22— W G (@) 22——=c G
(6) 23—, ChiaM 5 (11) (5) 23—~L Chrgpr—s (1)
Case | VcC1] Vec2 | VEE
Numbers at end of terminals are pin numbers for L package (Case 620) 623 [Pin1 [ Pin24 | Pin 12
Numbers in parenthesis denotes pin numbers for F package (Case 650) 667 { Pin7 | Pin6 Pin 18

NEGATIVE LOGIC
(1g) 13
(21) 15

(23) 17h‘

(20) 14~ﬁ7

SO s1 S2 s3
(3) 21— IxaQ FOP>———2 (8)
{2) 20—— LN gg
(24) 18— DN A4y
(1) 19—y P27 (13)
(22) 16— o
(17) 11— 2pgo
(16) 10— a3
(15) 9-—Lg3

F1f>~—3 @

F3f>——56 (12)

GgP——a (10)

POSITIVE LOGIC

Pp = 600 mW typ/pkg (No Load)

tpd {typ): A1 10 F =6.5ns
Cht0Chig =3.1ns

AltoPg =50 ns
AltoGg =4.5ns
A110Cpiq=5.0ns

NEGATIVE LOGIC

Logic Functions Arithmetic Qperation Logic Functions Arithmetic Operation
Function Seiect Mis High C=D.C. Mis Low Cp is low Function Select M is High Mis Low Cn of LSB must be High
S3 52 S1 SO F F S3 82 s1 SO F F
L L L L F A F=Aplus0 L L LL F-a F - Aminus
L Lt H F-A+8B F - Aplus(A ®B) L L b H F:=A+8 F  Aplus (A« B)
. L H L F-A+8 F A plus (A eB) L L H L F.AsB F - Aplus (A +B)
L L H H F - Logical 1" F A times2 L oL H H F  Logical "0 F - A times 2
L H L L F AeB F (A +B)plusO L H L L F-AeB F (A« B) minus 1
L H L H F B8 F . (A +B)plus (A ®B) L H L H F -8B F - (A s B}olus (A + B)
L H H L F-A @B F Aplus@ CoH H L F:-A®8 F : AplusB
L H H H F-A+8 F = A plus (A + B) L H H H F A«B F - Aplus (A «8)
H oL LL F=AeB F-lA+BlplusO H L L L F-A+B F - (A +B) minus 1
H L L H F A@®B F - A minus B minus 1 H L L H F A®B £ A minus B minus 1
H L H L F.B8 F - (A+8) plusia eB) H L H L F=B F - {A +B)plus (A +B)
H L H H F-A+8 F - A plus (A + B} H L H H F-AeB F - (A «B) plus A
H H Lt F - Logical "0 [ F = minus 1 (two’s complement) H H o« L £ Logical "1 F  minus 1 {two’s complement)
H H L H F:AeB F = (A ®B) minus 1 H O H L H F-A+B F=(A+B) plusO
H H H L F-AeB F (A ®B8) minus i H H H L F:A+8B F - (A + 8) plus 0
H H H H F-A F A minus1 H H H H F A F - Aplus O

See Generat Information section for peckaging and maximum ratings.
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MC10581 (continued)
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ELECTRICAL CHARACTERISTICS

Each fuii temperature range 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
600 linear tpm is maintained. Outputs are
terminated through a 100-ohm resistor to
-2.0 volts. Test procedures are shown for
only oneinput, or for one set of input con-
ditions. Other inputs tested in the same
manner.

L SUFFIX

CERAMIC PACKAGE

CASE 623

TEST VOLTAGE VALUES

(Volts)
@ Test
Temperature ViH max ViL min VIHA min VILA max VEE
-55°C -0.880 -1.820 -1.255 -1.510 -5.2
+25°C -0.780 -1.850 -1.105 -1.475 -5.2
+126°C -0.630 -1.820 -1.000 -1.400 -5.2
Pin MCI0581L Test Limits TEST VOLTAGE APPLIED TO PINS BELOW:
Under 5°C +25°C +125°C tveg)
Characteristic Symbol Test Min | Max | Min | Typ| Max Min | Max Unit VIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current Ig 12 - 160 - - 145 - 160 mAdc - — - - 12 124
Input Current link 9 - 420 - - 245 245 | uAdc 9 ~ — — 12 1,24
10 - 375 - - 220 - 220 10 - - -
1 - 420 - - 245 - 245 1" - - -
13 B 340 - - 200 - 200 13 - - -
14 - 450 - - 265 - 265 14 - - -
15 B 450 - - 265 - 265 15 - - -
16 - 375 - - 220 - 220 16 - - -
17 - 450 - - 265 - 265 17 - - -
18 - | 378 - - 220 - 220 18 - - -
19 - | 420 - - 245 - 245 19 - - -
20 - | 420 - - 245 - 245 20 - - -
21 - 378 - - 220 - 220 21 - - -
22 - | 498 - - 290 - 290 22 - - - \ \
) - lael - - | 200 ~ 1 200 2 _ _ _ J
Input Leakage Current linL 9 05 - 05 - - 03 - uAde - 9 - - 12 1,24
10 - - - - - 10 - -
1 - - - - B 1 - -
13 - - - - - 13 - -
14 - - - - - 1 B -
15 - - - - - 15 - -
16 - - - - - 16 - -
17 - - - - - 17 - -
18 - - - - - 18 - -
19 - - - - - 19 - ~
20 - - - - - 20 - -
21 - - - - - 2 - -
22 - - - - - 22 - -
23 — — - V — - 23 - — \
High Output Voltage VOH - -1.080]-0.880| 0930 | - | -0.780 |-0.825] -0630| vdc . . — - 12 1,24
Low Output Voitage VoL : -1920)-1895) 1850 ; - | -1620 |-1820) 1545 | Vdc * h - - 12 124
High Threshold Voltage VOHA v -1.100] - [-0950 | - - |-08a5] - Vdc - = . . 12 124
Low Threshold Voltage VoLa . ~ [-163] - — | w600 | — | -1825] wvdc - ~ . . 12 1,24
*Test all inp tput to Function Table.

**For threshold level test, apply threshold input level to only one input pin at a time.

(pPanuIIU09) L8GOLION
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ELECTRICAL CHARACTERISTICS

Each full temperature range MECL 10,000
series circuit has been designed to meet the
dc specifications shown in the test table,
after thermel equilibrium has been estab-
lished. 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 100-ohm resistor to -2.0 voits.

F SUFFIX
CERAMIC PACKAGE
CASE 652

TEST VOLTAGE VALUES

{Volts)
@ Test
Temperature VIH max ViL min VIHA min VILA max VEE
-55°C -0.880 -1.920 -1.255 -1.510 5.2
+25°C -0.780 ~1.850 -1.105 -1.475 -5.2
+1259C -0.630 1,820 -1.000 -1.400 5.2
Pin MC10581F Test Limits TEST VOLTAGE APPLIED TO PINS BELOW:
Under -55°C +25°C +125°C (Vee)
Characteristic Symbal Test Min | Max | Min Typ | Max Min | Max Unit VIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current Ig 18 - 160 - 116 145 - 160 mAdc - - — - 18 6,7
Input Current linH 15 - 420 - - 245 - 245 pAde 15 — - - 18 6,7
16 - 375 - - 220 - 220 16 - - _
17 - 420 - - 245 - 245 17 - — -
19 - 340 - - 200 - 200 19 - -
20 - 450 B - 265 - 265 20 - - -
21 - 450 B - 265 - 265 21 _ - -
22 - 375 - - 220 - 220 22 -
2 450 - - 265 - 265 23 - - -
24 - 375 - - 220 - 220 24 - - -
1 - 420 - - 245 - 245 1 - -
2 - 420 - - 245 - 245 2 - - -
3 - 375 B - 220 - 220 3 - _
4 - 495 - - 290 - 290 4 - - - b
5 - |0 | - - | 200 ~ | 200 5 7 _ _ J
Input Leakage Current tinL 15 05 - 05 - - 0.3 - uAdc - 15 - - 18 6,7
16 - - - - % - -
17 - - - - 17 - B
19 - - - - - 19 - B
20 - - - 20 - B
2 - - - - - 2 - -
22 - - - - - 22 - -
3 - - - - - 23 B -
24 - - - - - 24 -
1 - - - - - 1 - -
2 - - - - - 2 B -
3 - - - - - 3 - -
4 — - - - 4 - -
5 Sy LT _ Ly 8 , - J
High Output Voltage VoH . -1.080 |-0.880| 0930 | - -0.780 [-0.825 | -0.630 | vdc - . - - 18 6,7
Low Output Voltage VoL B 1820 |-1655|-1850 | — [ -1620 [-1820)|-1845 | Vdc . . - - 18 6,7
High Threshold Voltage VOHA . -1.100 [ — -0.950 - - -0.845 - Vdc — — . . 18 6.7
Low Threshoid Voltage VOLA * ~ |-1835 — -1.600 - -1525 Vdc - - . . 18 6,7
*Test al inpy tput i to Function Table.

ac ing
**For threshold fevel test, apply threshoid input level to only one input pin at a time.

(Ponunu©d) | 8GOLOW



MC10581 (continued)

ELECTRICAL CHARACTERISTICS (CONT')

AC Switching Characteristics

65°C° +259C +125°¢ *
Characteristic Symbol Input Output Conditions? Min { Max | Min | Typ | Max | Min | Max Unit
Propagation Delay tH+, t- B1 PG S0,83 18| 76| 20| 60| 75 16| 76 ns
Rise Time, Fall Time t+, t- B1 PG S0.83 1.0 3.5 1.1 2.0 35| 09 3.5 ns
Propagation Delay et t-- B1 Gg S3.Ch 19 8.1 20 6.0 8.0 20 8.1 ns
Rise Time, Fall Time t, t 81 Gg $3.Cp 13150 ]| 15| 30| 50 13] 50 ns
Propagation Delay th-, 1+ 81 Chid 83,.Cy, 19 | 81 20 80| 80 19| 81 ns
Rise Time, Fall Time t, t- B1 Chig $3.¢p, 09 | 30710} 20} 30| 09} 30 ns
Propagation Delay t++, th- M F1 - 28 |103| 30| 65 10 2.8 | 10.2 ns
Rise Time, Fall Time t+, t- M F1 — 1.3 52 1.5 40 5.0 1.3 5.2 ns
Propagation Delay t4-, t-+ S F1 Al1,B1 27 |02 30| 65 10 26| 102 ns
Rise Time, Fatl Time th, t- S Fi1 Al1,81 13[62 ]| 15) 30! 504 13| 5672 ns
Propagation Delay t-t, t+- s Pg A3,B3 19 ( 81 20| 60| 80| 18] 81 ns
Rise Time, Fall Time t, t- St PG A3,B3 1.0 151 111 30 501 10| 5.1 ns
Propagation Delay T+, t-+ S1 Cn+a A3,B3 19 9.1 2.0 601 90 1.8 9.1 ns
Rise Time, Fall Time t+, t- S1 Ch+a A3, B3 1.0 5.1 1.1 3.0 5.0 1.0 5.1 ns
Propagation Delay -, =4 St Gg A3, B3 17 8.2 201 60 2K¢) 17 91 ns

Rise Time, Fall Time t, - St Gg A3,B3 08 |62 | 08 30| 60| 08 6.2 ns |

Propagation Delay t++, t- - Cp Ch+4 AQ,A1,A2,A3 1.0 5.1 1.1 3.1 50| 09 5.1 ns
Rise Time, Fall Time t+,1- Ch Cn+a AQAT.A2A3 09 3.1 1.0 201 301! 03 3.1 ns
Propagation Delay tH+, t+- Cp F1 AQ 1.9 7.1 20| 48 7.0 2.0 71 ns
=, - J l 19| 71|20 45| 70| 20| 71 l

Rise Time, Fall Time t, t- 131562 16 301 50 1.3 5.2
Propagation Delay t++, 1= A1l F1 - 29 [10.1}| 30 6.5 10 28 | 10.2 ns

v -+, 1 - l l 29 [101( 30] 65| 10| 28 | 102 L

Rise Time, Fall Time t+, t- - 1.3 16215 30({501 t13] 62
Propagation Delay T+, 1-- Al PG S0.,83 18 | 66 | 20| 80 | 65 1.8 6.5 ns
Rise Time, Fatl Time t, t- A1 PG $0,53 09 | 35 | 11 20| 35 10| 36 ns
Propagation Delay tHt, 1 Al Gg AQAZA3C, 19 7.1 20 a5 7.0 20 71 ns
Rise Time, Fall Time th, t- Al Gg AOA2A3CH| 1.3 |52 | 15| 40 50] 13| 6.2 ns
Propagation Delay -, t-+ A1l Ch+d AQAZA3C, 20 | 71 20| 5.0 7.0 19 71 ns
Rise Time, Fall Time ™, t- Al Cn+q | ADA2A3C, 09 | 30 {104} 20 301} 09 31 ns
Propagation Delay tHt, t-+ B1 F1 83, Cp 29 [111] 30| 80 11 27 1 11.2 ns
Rise Time, Fall Time t+, t- B1 F1 §3.Cp 1.3 5.2 1.5 | 35 5.0 1.3 5.2 ns

input pins are left fioating or tied to +0.31 Vdc,
Vet = Voo = +2.0 Vde, Veg = -3.2 Vde

TLogic high tevel {+1.11 Vdc) applied to pins listed. Al other

*For L Suffix only.
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MC105681 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Coax

TP
Input "

Pulse Generator

Input Pulse

te=t-=2102ns
(20 to 80%)

50-ohm termination to ground located
in each scope channel input.

All input and output cables to the scope
are squal lengths of 50-ohm coaxial cable
Wire length should be < 1/4 inch from
TPin 10 input pin and TPgye 10 OUTPLL
pin. Vgue is 2:1 attenuated.

Vcer - Vega 420 Vde

25 uF

'IHF—|
»||—)»—|

S0 S1 S2 S§3
A0 Fopm—o
80

Fifm—o
Al
B F2pm o
A2

Fam o
82
A3 GgMm—0o
83 P
Cn
™ Cnegfn—ro0

IO!uF

Vgg * -3.2 Vde

i

Vout

Coax

PROPAGATION DELAY

50 TPin ;1/50%

—={ t+t

Va TPaut
TPout

TPout

Unused outputs connected 1o a 100 chm
resistor to ground.
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