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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DUAL 2-BIT MECL 10,000 series

ADDER/SUBTRACTOR

MC10180

The MC10180 is a high speed, low power general-pur-
pose adder/subtractor. |t is designed to be used in special
purpose adders/subtractors or in high speed multiplier
arrays. The MC10180 can be used in any piece of equip-
ment where these operations are necessary.

Inputs for each adder are Carry-in, operand A, and
operand B; outputs are Sum, Sum, and Carry-out. The

common Select inputs serve as a control line to invert A
Cin t0 Cout = 2.2 ns for subtract, and a control line to invert B. The speed

AQtoS0=45 ns . . . .

AD to Coyt = 4.5 ns is very fast, with Carry-in to Carry-out propagation delay
of 2.2 ns and Operand in to Sum or Carry-out propagation
delay of 4.5 ns.

Pp = 360 mW typ/pkg (No Load)
tpd (typ)

POSITIVE LOGIC NEGATIVE LOGIC
7 Sely  SOMM———15 7 Sela s0 1
9 Seig  Som——2 9 Selg 50 2
s A0 5 a0
6 B0 6 BO
a Cin  Cout E) 4 Cin  Cout 3 FUNCTION SELECT TABLE
Vg =Pin 16
M-I Seia | Selg Function
— Wi H | S-Apwma
Selp s q Selp §1 s H L S = A minus B
- ) < . L H S = B minus A
selg  S1 ! BS L ] L [ §=0minus Aminus B
11 —_— Al 7" Al
10 ————Mi gy 10 ———L= 81
-~ R = -
12 —— Cin  Cout r—— 13 12 Cin  Cout[>—=13
Positive Lagic Only Both Pasitive and Negative Logic
A= A@_q:; - A@® Saln S= Tp (A 8 + A B+ Cin (A B + A B

- Cout= Cin A"+ Cjn B + A" B’
8- 8 @ Selg = 8D Selg outs Hin "

POSTIVE LOGIC DIAGRAM — 1/2 Of Circuit Shown
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See General Information section for packaging and maximum ratings information.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de- 7 Sela sofm——1s
signed to meet the dc specifications shown ° Selg SO 2
in the test table, after thermal equilibrium s a0
has been established. The circuit is in a 6 8o L SUFFIX
test socket of mounted on a printed circuit 4 Cin  CouMe——3 CERAMIC PACKAGE
board and transverse air flow greater than CASE 620
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Ly |
v Sela st “’ TEST VOLTAGE VALUES
Selg $1 1 Vol
n —_— al olts
= @ Test
10 B1
r— W Cou M g3 Temperature ViHmax | Vit min | ViHA min | ViLAmax | VEE
- -30°C -0.890 -1.890 ~1.206 ~1500 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 MC10180 L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°%C +25°C +85°C Wee)
Characteristic Symbol [ Test Min Max Min Typ Max Min Max Unit VIH max ViLmin | VIHA min | VILAmax | VEE Gnd
Power Suppty Drain Current g 8 - - - 70 86 - - mAdc - — — - 8 16
Input Current linH 4 — = — = 370 — = uAdc 4 — — 8 16
5 - - - - 220 - - 5 - - -
6 - - - — 220 - - 6 - - -
7 — - - - 290 - - 7 -
9 - - - - 290 - - 9 - - -
10 - - - — 220 - - 10 - -~
17 - - - - 220 - - 11 - - -
12 — — — — 370 — — 12 — ~ —
linL Al - — 05 — — - — wAdc — O — — 8 16
Lagic "1 Vou 2 -1.060 | -0.830 { -0.960 - -0.810 | -0.830 | -0.700 Vde 79 - - - 8 16
Output Voltage 3 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 ‘ 4579 - - - + ‘
15 -1.060 | -0.890 | -0.960 - -0.810 | -0.8%0 | -0.700 4,79 - - -
Logic 0" Vor 2 -1.890 | -1.675 | -1.850 — ~1.650 | -1.8256 | -1.615 Vde 5,79 - - — 8 16
Qutput Voltage 3 ~1.890 | -1.675 | -1.850 — -1.650 | -1.825 | -1.615 7.9 - - -
15 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1.615 7.9 - -
Logic 1" VOHA 2 21,080 = -0.980 = = ~0910 = Vdc 7.9 = - 2 8 3
Threshold Voltage 3 -1.080 - -0.980 - - -0.910 - 4,79 - 5 - ‘ l
15 -1.080 - -0.980 - - -0.910 - 7.9 - 4 -
Logic 0" VoLA 2 - -1.6565 — - -1.630 — -1595 | Vdc 7.9 — 4 - 8 16
Threshold Voltage 3 - -1.855 - - -1.630 - -1.695 79 - - 4 + ‘
15 - -1.655 — — -1.630 — -1.595 4,79 - 5 -
Switching Times +111Vv Pulse In Pulse Out -32Vv +2.0V
Propagation Delay
Operand Input t5+15+ 15 1.3 5.8 1.3 — 54 11 5.8 ns 78 - 5 15 8 16
tee15+ | 15 13 5.8 1.3 E 5.4 1.1 5.8 79 - 6 15
Carry-in Input 4415+ 15 1.0 3.4 1.0 - 33 0.9 3.6 7.9 - 4 15
1443+ 3 1.0 3.4 1.0 - 3.3 0.9 38 579 - 4 3
Select input 7415+ 15 13 5.8 1.3 - 5.4 1.1 5.8 49 - 7 15
t9+15+ 15 1.3 58 1.3 - 54 1.1 5.8 7.4 - 9
Rise Time 5+ 15 1.0 38 1.1 - 37 1.1 39 79 - 5
(20 to 80%)}
Fall Time 152 15 1.0 38 1.1 - 3.7 1.1 3.9 7.9 - 5

*Individually apply V|| min to pin under test.

(panunuod) 08LOLOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de- ’ Sela  sofe——ors
signed to meet the dc specifications shown 9 Selg 50 2
in the test table, after thermal equilibrium 5 A0
has been established. The circuit is in a 6 80 P SUFFIX
test socket or mounted on a printed circuit 4 Cin  Courm—2 PLASTIC PACKAGE
board and transverse air flow greater than CASE 648
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Ll el | —
A st 18
TEST VOLTAGE VALUES
L Bageg  Sie——— v
1 Iy Al olts
10 B1 © Test
12 : & Courfm 13 Temperature Vi max | Vit min | ViHA min [ ViLAmax | VEE
in -20°C -0.890 -1.890 -1.205 -1.500 -5.2
+259%C -0.810 -1.850 -1.108 -1.475 5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10180P Test L imits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +B5OC vee!
Characteristic Symbol { Test Min Max Min Typ Max Min Max Unit VIH max Vit min | VIHA min | VILA max VEE Gnd
Power Supply Drain Current Ig 8 - - - 70 86 - - mAdc - - - - 8 16
Input Current finH 4 - - - - 370 - - uAdc 4 - - - 8 16
5 - - - - 220 - - 5 - - -
6 - - - - 220 - - 6 - - -
7 - - - - 290 - - 7 E - -
9 - - - - 290 - - 9 - - -
10 - - - - 220 - - 10 - - -
1 - - - - 220 - - 1 - - -
12 — ~ - - 370 — ~ 12 — - -
linL Al = - 0.5 - - - - uAdc — . — - 8 16
Logic "1 VoH 2 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 Vde 79 - - - 8 16
Output Voltage 3 -1.060 | -0.890 | -0.960 - -0.810 { -0.880 | -0.700 % 4579 - - - ‘ ‘
15 -1.060 | -0.890 | -0.960 — -0.810 | -0.890 | -0.700 475 — — — Y
Logic “0" VoL 2 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1.615 Vdc 5,79 - - - 8 16
Output Voltage 3 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1.615 ; 79 - - - *
15 -1.890 | -1.676 | -1.850 - -1.650 | -1.825 | -1.615 7.9 - - -
Logic 1" VOHA 2 -1.080 - -0.980 - - ~-0.910 - Vde 79 - - 4 8 16
Threshold Voltage 3 | -1080| - |-0980| - ~ |-0910| - ‘ 478 E 5 - * l
15 -1.080 - -0.980 - — -0.810 - 7.8 - 4 -
Logic "'0"" VoiLa 2 - -1.665 - - -1.630 - -1.595 Vdc 79 - 4 - 8 16
Threshold Voltage 3 - -1.665 - - -1.630 - -1.685 79 - - 4 * {
15 - -1.655 — - -1.630 — -1.595 47,9 — 5 —
Switching Times +1.11V Pulse in Pulse Qut | -32V +20V
Propagation Delay
Operand Input 5+15+ 15 - - 1.3 - 5.4 - - ns 79 - 5 15 8 16
6415+ 15 - - 1.3 - 5.4 - - 7.9 - 6 15
Carry-in Input t4+15+ 15 - - 1.0 - 33 - - 79 - 4 15
©+3+ 3 - - 1.0 - 3.3 - - 579 - 4 3
Sefect input 7+15+ 15 - - 1.3 - 5.4 - - 49 - 7 15
t9+15+ 15 - - 13 - 5.4 - - 7.4 - 9
Rise Time 15+ 15 - - 1.1 - 3.7 - - 79 - 5
{20 to 80%)
Fall Time 15- 15 - - 1.1 - 3.7 - - 7.9 - 5

*individually apply V|L min to pin under test.

(panunuod) OgLOLOW



MC10180 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Coax

Veetr = Vegz = +2.0 Vde

d» O a0 N

input i TPin '

Pulse Generator l

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TPg,¢ 10 output pin.

TPinh .

TPout

TPout

1 '————- A1l |
input Pulse 10 [ .

tH=1ti=20nst0.2ns ] » c
(20 to 80%) ‘2| Cin “out 13
50-o0hm termination to ground lo- I
cated in @8ach scopa channel input. SR P g |

IDJ ufF

VgE = -3.2 Vdc

PROPAGATION DELAY

t+ -

Vout

Coax

va TPout

Unused outputs
connected to a
50-ohm resistor
to ground.
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