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Vee =0, VEE =-5.2V, Tp = 25°C

NUMERICAL INDEX

(Functions and Characteristics)

Propagation

DC Output Delay Total Power
Loading Factor tpd Dissipation Page
Function Type @ Each Output ns typ mW typ/pkg Case No.
5-Input OR/NOR Gate MC301 25 7.5 37 71,72 2-12
R-S Flip-Flop MC302 1 42 2-20
Half-Adder MC303 75 63 2-26
Bias Driver MC304 - 18 2-29
5-Input Gate Expander MC305 - 45 - 2-28
3-Input OR/NOR Gate MC306 25 7.5 37 29
3input OR/NOR Gate MC307 ‘ 75 15 29
AC-Coupled J-K Flip-Flop MC308 8.5 87 2-22
Dual 2-input NOR Gate MC309 7.0 54 2-14
Dual 2-Input NOR Gate MC310 7.0 54 2-14
Dual 2-input NOR Gate MC311 7.0 41 2-14
Dual 3-Input NOR Gate MC312A 7.5 70 2-16
(With Internal Bias)
Quad 2-Input NOR Gate MC313F 7.0 125 83 2-18
AC-Coupled J-K Flip-Flop MC314 ¢ 12 118 7,72 2-24
Line Driver MC315 - 14 180 @ 2-30
Lamp Driver MC316 - - 135 2-31
Level Translator —
MECL to Saturated Logic MC317 7 (DTL) 275 63 2-32
Level Translator —
Saturated Logic to MECL MC318 25 (MECL) 17 105 71,72 2-33

@ G suffix denotes Metal Can, F suffix denotes Flat Package. (i.e., MC301G = Metal Can, MC301F = Flat Package.)

(@ Wwith 93-ohm load (each side)
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LOGIC DESCRIPTION

MECL MC300 series

POSITIVE LOGIC: V, is a logical ‘1", V_ is a logical *'0"”
NEGATIVE LOGIC: V.. is a logical “0", V. is a logical *“1"

The logic diagrams shown describe the circuits of
the MC300 line and permit quick selection of those cir-
cuits required for the implementation ot this particular
logic system. Pertinent information such as logic equa-
tions, typical time delay, typical power dissipation, and
truth tables is provided to show line compatibility. Pack-
age pin numbers and fan-in and fan-out for each device

are specified on each logic diagram. The numbers at the

ends of the terminals are package pin numbers. The
numbers in parentheses indicate ac loading factors at
each terminal.

MECL circuits require a bias voltage which, for
best results, should be obtained from a regulated,
temperature-compensated, bias supply. A bias driver,
type MC304, is included in the MECL line to provide this
function when the bias driver is not contained in the
logic element. Specifications for the bias driver are
given on page 2 —29.

MC302 — R-S FLIP-FLOP

MC308 — AC-COUPLED J-K FLIP-FLOP

MC314 — AC-COUPLED J-K FLIP-FLOP

Provides the positive logic “NOR™ function
and its complement simultaneously.

Provides the positive logic “NOR" function
and its complement simultaneously. Same as
MC306, with pull-down resistors omitted,
permitting a reduction of power dissipation

(see schematic diagram on page 2-9)

m s (15)
a7 s I—s CLOCKED J-K OPERATION CLOCKED J-K OPERATION
o 9 % R T o 7K T e
R o—14 $|e]0|Q slelO0[Q
m 10 (15) ojol1]T = ) |fofo[1]@ = 13
5 - oW 9%kk 9 o a1 |W KK —as
E R S O+ w 73—7, 1y 77—7
18 011 1jof1fo0 10K 1{o0fj1]0 107
te = 1057 ; d & 1j1jtjefe ED—FT e ([1[1]1]@]@E GqK —a4
Py = 42mW TR (15 13)
The Ts and K; inputs refer to logic levels The T and K inputs refer to logic levels while
DC Set-Reset flip-flop with expandable input while the C, input refers to dynamic logic the Cp, input refers to dynamic logic swings.
and buffered outputs. swings. The Js and K inputs would be The 'Jpand K inputs should be changed to a
changed to a logical “1"" only while the Cp logical “1" only while the Ty input is in a
input is in a logic “1" state. (C, maximum logic “1" state. (C, maximum ““1”" level =
MC301 — 5-INPUT GATE “1" level = Vec — 0.6 volts) Vee — 0.6 volts)
D s (15)
T 5 RS OPERATION RS OPERATION
[tY)
(1) 10 me 4 R § o+ 5 R s o+ "
1) 0111 1) 6S (5) 011l 1) 68 ——és
100 | ™S 2 T oo |WeS—]
5=6+7+8+9+10 0 0] @ = 0 o] -
TT1[wo| 1R a4 T 1 [wa. | 1R — a4
4=6+7+8+9+10 = (15) = (15)
_ t, = 750 ty = 1218
ty=75ns _
P — 87 mW Py, = 118 mW
Po = 37mW o = 87 m|
AC-Coupled JK flip-flop with dc Set and Re- High-speed ac~goupled JK flip-flop with glc
Provides the positive logic “NOR" function set inputs and buffered outputs for counter Set and Reset inputs for counter and shift
and its complement simultaneously. and shift register applications up to 15 MHz. register ications up to 30 MHz
MC306 — 3-INPUT GATE MC307 — 3-INPUT GATE MC309 — DUAL 2-INPUT GATE
(15) (15)
1) 6 5 =6+7+8 ms 5 =6+7+8 m 7 (15)
7 m7 6 =7+8
M s 4 =6+7+8 ms 4 =6+7+8 m 8
E (15) E (15)
9, lo4 s, 104 W s s
(1) 10 (15)
ta = 6.0ns *No pull-down resistors
ta = 6.0ns P, = 15 mW = 65ms
Po = 37TmW

Pp = 27 mW/gate

Provides the positive logic “NOR” function.

2-4




MC310— DUAL 2-INPUT GATE
m 7 (15)
6 =718
m s
M s xx
5
m 10 (15)

**Optional pull-down resistor.
If resistor is desired, connect
pin 4 to pin 5.

ta = 6.5ns Po = 27 mW/gate

Provides the positive logic ““NOR™ function.
Same as MC309 with one output pull-down
resistor optional (see schematic diagram on

page 2-14).

MC311 — DUAL 2-INPUT GATE

m 7 (15)
6 =7+8
(1 8
1 9
() 10 15)
**Optional pull-down resistor
If resistor is desired, connect
pin 4 to pin 5 or pin 6.
ty = 6.5ns Pp = 21 mW/gate

Provides the positive logic “NOR" function.
Same as MC309 with one output pull-down
resistor omitted and the second optional (see
schematic diagram on page 2-14).

MC312A — DUAL 3-INPUT GATE
M 6 (15)
7 5 =6+7+8
(1 8
(1 9
0 4
1 (15)

(1) 1
(1)
ta =6.5ns
Po = 35 mW/gate

Provides the positive logic “NOR” function,
and features an internal bias driver. This gate
without the bias driver is available as the
MC312.

MC313F — QUAD 2-INPUT GATE

(1) GD_(IS)
=6+7
(15)
m m:Do_
mn (15)
o) 12———[>°—
m 14:D°_(15)

ty=65ns Pp = 31 mW/gate

Provides the positive logic “NOR" function,
and features an internal bias driver.

MC315 — LINE DRIVER

(93 LINE)
(1 s 5 =6+7+8
m7
ms 4 =6+7+8
E (930 LINE)
9,10 -
ta = l4ns

P, = 180 mW (with 93 02 load)

Drives lines of 93 ohms or greater while pro-
viding the positive logic “NOR' function and
its complement simultaneously.

MC303 — HALF-ADDER

MC316 — LAMP DRIVER

MC317 — LEVEL TRANSLATOR

(15) (MECL 2) 4 (o1L7)
w1 "”’“ s “CARRY” = AB = m 4 (1°° mA) (MECL2) 5 9 =2+5+6
{15 10-9 w s =4+5+6 (MECL2) 6
2 8% S or =75 5. m s )
(100 A) (MECL2) 7 (DTL7)
2 9B . (1 7 T8 9 =7+8
@s s) 5.7 =7+ MECL2) 8
4°SUM” = AB +AB = M s (MECL2)
@78 (10:7)+ @9 te=30ns
Py = 135mW Po = 63 mW
t=7ns » ) Intended for converting non-saturated MECL
Pp == 63mW Capable of driving 6-volt lamps. Positive signal levels to saturated logic levels. Posi-
*“NOR” function is obtained by applying Vus tive “NOR” function is obtained by applying
Provides the “SUM"”, “CARRY", and "NOR” to pin 4, 5, or 6, with pins 7 and 8 used as Vie to pin 7 or 8, with pins 4, 5, and 6 used
functions si ly. If in- inputs. Positive “OR” is obtained by apply- as inputs. Positive “OR” is obtained by ap-
puts are not used, an undefined state can ing Vyq to pin 7 or 8, with pins 4, 5, and 6 plying Vyy to pin 4, 5, or 6, with pins 7 and 8
oceur. used as inputs. used as inputs.
MC318 — LEVEL TRANSLATOR MC305 — 5-INPUT EXPANDER
(DTL8) 5 (MECL 15) s
=548 X\
o1L8) 6 W e -
1 8 z5
(07L8) 9 (MECL 15) (1)9 ——a
—9410 (1) 10 Note:
(DTL 8) 10 Any unused input should be connected to Vee.
ty=17ns ta=5ns
Pp = 105 mW

Intended for converting saturated logic lev-
els to non-saturated MECL signal levels. By
applying DTL input logic levels as defined by
logical “0” at 0.4 V and logical “1” at 5.0 V,
corresponding MECL outputs are obtained as
defined by logical “0" at —1.55 V and logi-
cal “1”at —0.75 V.

For use with the MC302, MC306, MC307,
and MC315. Each expander unit increases
the fan-in of the basic gate by five. For high-
est performance, a maximum of three ex-
pander units per gate is recommended.




’ GENERAL INFORMATION \

MECL MC300 series

CIRCUIT DESCRIPTION

The MECL line of monolithic integrated logic
circuits was designed as a non-saturating form of
logic which eliminates transistor storage time as a
speed limiting characteristic, and permits extremely
high-speed operation.

The typical MECL circuit comprises a differential-
amplifier input, with emitter-follower output to re-
store dc levels. High fan-out operation is possible be-
cause of the high input impedance of the differential
amplifier and the low output impedance of the emit-
ter followers. Power-supply noise is virtually elimi-
nated by the nearly constant current drain of the dif-
ferential amplifier, even during the transition period.
Basic gate design provides for simultaneous output
of both the function and its complement.

POWER-SUPPLY CONNECTIONS

Any one of the power supply nodes, Vgg, Vcc,
or VEg may be used as ground; however, the manu-
facturer has found it most convenient to ground the
Ve node. Insuch acase: Vog=0,Vgg =—1.15V,
VEg = —5.2 V, as shown in the schematic diagram
above.

SYSTEM LOGIC SPECIFICATIONS

The output logic swing of 0.8 V then varies from
a low state of V|_=—1.55V to a high state of V4 =
—0.75 V with respect to ground.

Positive logic is used when reference is made to
logical “‘0’s" or ““1's"”’. Then

Dynamic logic refers to a change of logic states.
Dynamic 0" is a negative going voltage excursion
and a dynamic ‘1" is a positive going voltage excur-
sion.

CIRCUIT OPERATION

A bias of —1.15volts is applied to the “’bias input”
of the differential amplifier and the logic signals are
applied to the “‘signal input”. If alogical “0" is ap-
plied, the current through RE is supplied by the fixed-
biased transistor. A drop of 800 mV occurs across
Rco. The OR output then is —1.55 V, or one VBE-
drop below 800 mV. Since no current flows in the
“signal input’’ transistor, the NOR outputisa Vgg-
drop below ground, or —0.75 volts. When a logical
““1”” level is applied to the “'signal input”’, the current
through Rco is switched to the “signal input’” tran-
sistor and a drop of 800 mV occurs across Rgq. The
OR output then goes to —0.75 volts and the NOR
output goes to —1.55 volts.

Note: Any unused input should be connected to VEE.
BIAS VOLTAGE SOURCE

The bias voltage applied to the bias input is ob-
tained from a regulated, temperature-compensated
bias driver, type MC304. The temperature charac-
teristics of the bias driver compensate for any varia-
tions in circuit operating point over the temperature
range or supply voltage changes, to insure that the
threshold point is always in the center of the transi-
tion region. The bias driver can be used to drive up

“0”=-1.55V typical to 25 logic elements and should be employed for all
“1"=-0.75V elements except those with built-in bias networks.
BASIC MECL GATE CIRCUIT
DIFFERENTIAL — GND.O EMITTER
AMPLIFIER Yoc = GND. FOLLOWER
;’, Rei :% Rez ]/
LOGICAL 1" = Vv FOR LOGICAL “I” INPUT, “NOR” QUTPUT = —155 V
075V “0R” QUTPUT = —0.75 V
LOGICAL *0” = N “NOR” FOR LOGICAL “0” INPUT, “NOR” OUTPUT = —0.75 V
~155V OUTPUT “QR” QUTPUT = —1.55 V
—o
SIGNAL INPUT
[ ——o
BIAS INPUT L L S “OR"
Vo = 3 Re SRo % Ro  QuTPUT
—115 Vde

O Vge = —52V
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GENERAL INFORMATION (continued)

DEFINITIONS
ejn  AC signal applied to the input tr Time required for the output pulse to go more
i . o ’ N by -
eout AC signal at the output positive from its 10% pomt.to its 90% point
ic Amount of current drawn from the positive Vi prto\fllt:::px;:r?l?gleog—i c:g.'f:;l. 'lvelle\(/:all ‘ju:;
t uni . .
power su::;ply bylth: test unit ) - applied to the input
Icex Total collector leakage current exhibited by P o aame
the gate expander when all inputs are at the V2 OR™ output voltage _'I°9'ﬁa',, 0" level out
negative supply potential put voltage when a logical “0” level (V) is
g pRly . h applied to the input
it . . .
le bAmtc:;n;eo;t;l:rir:;:‘r::v n I;om the test uni V3 Saturation breakpoint voltage which corres-
v “ P -pp . ponds to the “NOR’ output characteristic
lin  Current drawn by the input of the test unit where the rate of change in the output voltage
when a logical “1” (V) is applied to theinput to the rate of change in input voltage is zero
I Current drawn from a node when that node V4  “NOR" output voltage — logical 0" level
is at ground potential output voltage when a logical “1" level
t4q Time required for the output pulse to reach (V1 max) level is applied to the input
the 50% point of its leading edge when refer- Vs  “OR" output voltage — logical ““1"" level out-
ence.d to the 50% point of the input pulse put voltage when a logical 1" (V1 max) level
leading edge is applied to the input
tg2 Time required for the output pulse to reach Vg  Output latch voltage — input voltage to a flip-
the 50% point of its trailing edge when refer- flop which causes the outputvoltage to change
enced to the 50% point of the input pulse from a logical ““1"* level to a logical “'0’’ level
trailing edge and corresponds to the point where the rate
tyf  Time required for a flip-flop output to reach of change in the output voltage to the rate of
the 50% point of its negative going edge when the input voltage approaches infinity
referenced to the 50% point of the input pulse Vy  Logical 1" input voltage

leading edge Vi  Logical “’0” input voltage
tgr Time required for a flip-flop output to reach

the 50% point of its positive going edge when VoH r;'ql;'::?xsl .:ufﬁ“ :f;l'fzgenvy‘h efr;“the s:.t:rated
referenced to the 50% point of the input pulse 9IC circult output is in an “oft condition
leading edge VoL Low-level output veltage when the saturated
tf Time required for the output pulse to go more logic output circuit is in-an “on™ condition
negative from its 90% point to its 10% point aV1 ) Change in the ““1” level output voltage as the
aVg ) load is varied from no load to full load
PACKAGES
All MECL integrated circuits are available in both the N
TO-91, 10-lead flat package and the 10-lead metal
package. To order the flat package, add suffix “‘F*’ to
basic type number; to order metal package, add suffix
nG
Exception: Type MC313F is available only in the
TO-86, 14-lead flat package.
0335 0.030
= 0370~ . REF
DIA
10-LEAD a5 . %=—L
METAL PACKAGE  0n | T0491 oo Mfao f 1085
0006 [

o2
Sls

=1
P
)
§
A\

0019 | 0.750 A
Dé),'f v #/
t0. 0240
23‘; 028 o
p— 0028 6 rsou |
w el 0250
' Lead 1 identified by color dot
O

{
-f—\.—a -—t MIN Lead 1 identified by color dot
s°‘° 9 ‘ or by shoulder on pin.

MC305 — Pin 5 connected to case 0026

All other types — Pin 2 connected to case 0034

1 or by elbow on pin.
0240 Al ins electi
02%0 pins electrically

isolated from package.

All pins electrically b
isolated from package.
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GENERAL \|N FORMATION (continued)

TRANSFER CHARACTERISTICS MAXIMUM RATINGS
The foliowing graphs show minimum and maximum limits of major
&qramete'rjs _z-ltssoc_:iatedtv:ti:h trgg ﬁ’sranz{etg charac;teristics ?)f t_h«taeME(e:tLeéi?gr. [ Characteristic | Symbol l Rating | Unit ]
in-Max limits, given at three different temperatures can be interpr:
design purposes as 10% to 90% spreads at all points on the curve except ; . ice [ : od .
for guaranteed points inathe Electrical Characteristics tables. Ratings above which device life may be impaired:
Power Supply Voltage (Vec = 0Vde) Vee —10 Vdc
DEFINITIONS
Base Input Voltage (Vo = 0 Vdc) ' 0 Vdc to V, vd
~1.350 —0795 e, VOLTS) i < : = i
Qutput Source Current lo 20 mAdc
v, Vs
. Storage Temperature Range Tug —65 to +150 °C
>
g Recommended maximum ratings above which performance may be
= degraded :
3
—_Vz / A Operating Temperature Range Ta —55 to +125 °C
|
Va AC Fan-In (Expandable Gates) m 18 —
0 -
F X ¥y AC Fan-Qut* (Gates and Flip-Flops) n 15 —
-3V . G \s_y SCOPE *Although a minimum dc fan-out of 25 is guaranteed in each electrical specifi-
~25Hz cation, it is r ded that the i ac fan-out of 15 be used for
1L high-speed operation. }
Y 056
—55°C
03 NOISE MARGINS (90 PERCENTILE)
\ “0R” The following graphs show worst-case Noise Margins as a function
F 40" REGION B F “1" REGION 1.0 of temperature and fan-out. Top graph illustrates the advantage gained
> through use of MC304 bias driver, as compared with non-compensated fixed
g bias source, bottom.
1.2 = Note: Any unused input should be connected to V...
\ 1.4 s
0" REGION / \\ “1" REGION " USING MC304
s < T 11
/ \ \T/ ™~ “1" FANOUT = 1
NOR' 18
— —1 T r—
06 2 200 “1" FAN-OUT = 15
+25°C | E “0" FANOUT = 1 to 15
e \ “oR” é
L 0.8 £
0" REGION ‘\ // “1" REGION p
\ L0 S 100—
) 2
/ 128
o $ 0
0" REGION 15 " REGION -~ 14 55 -3% -15 5 25 4 6 8 105 125
~‘/ 6 TEMPERATURE (°C)
Lo’ “NOR" '
Z 18
USING FIXED Vs of —1.15V
500
04
. [ +izsc N
-~
\ f‘ T "
“OR" 06 400 > -
. N FAN-OUT =1 | L+
“0 REGION \ / "1 REGION S | ]
\ f : 038 i E 0 N ‘// 4//
2 z e W Py
\ / 108 £ : /////N\\
5 § 200 L~ |~ |~ pat
wyn @ 2 L1 L1 [ —t—
\ 1" REGION 1.2 2 L+ “0" FANOUT =1~ 15
“0" REGION / / b1 17 FaNouT = 15
“NOR" // 14 100
P I / 1.6 0
18 16 14 12 1.0 0.8 0.6 04 02 0 -55 —35 -—15 5 2 I 65 8 105
€;, (VOLTS) ;

TEMPERATURE (°C)



I 3-INPUT GATES \ MECL MC300 series

MC306 - MC307

Expandable 3-input gates that provide the posi-
tive logic “NOR’’ function and its complement
simultaneously. MC307 omits output pull-down
resistors, permitting reduction of power

dissipation.

9

O-

EXPANDER
INPUT

Vee
3¢
R é Re
é 2;:0| S 31% l)
]\\ *Resistors Rg are omitted in

“OR"” MC307 circuits to permit re-
p-04 duction of Power Dissipation

5 in systems where logic opera-

O-
10&
6

- L L L “NOR” tions are performed at circuit
7 8 10 Vgg outputs.
T0 MC304
BIAS DRIVER

124k

INPUT PULSE t, AND t; = 6 =2 ns

N oo
Stray capacitance introduced by the test jig: 3 D)
Cs = (n + 12) pF where n = number of fan-outs. 7__.~©°
PROPAGATION DELAY RISE AND FALL TIME
eouf? €in €out
“OR” ) 90%
50% 10%
tai F— = =ty te - Fe-t,
€in Cout
woo NN Fan-in obtained with MC305
NOR 50% input expanders; all but driven
t— \-t- input connected to —5.2 V.
di — d2
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MC306, MC307 (continued)

TYPICAL INPUT TYPICAL OUTPUT
CHARACTERISTICS CHARACTERISTICS
0.1 T 1 [T
L T = 25°C t 2 T‘A =125°c
— -8 1/24Q 1/24Q
s 1/37 k 1 s€ ¢
3 l }/connuc 10N 53 | [
S 1 REGION £ H i
= frp—
= TRANSITION s
= T REGION ix
- | -z | |
1] | \\ \
CUTOFF
L1 1/175k 2 k]
oo RSN | L\ %
16 14 12 10 § 20 16 1z 08 04
€ (0.1V/DV) eou (0.2 V/DIV)
TYPICAL SWITCHING TIME VARIATIONS
MC306
10 T T T 60 T T
SUPPLY VOLTAGE VARIATION FAN-I|N VARIATION
T, % FAN-OUT = 1
. = A ol Ta= 25
% T~ % NOR"OUTPUT t/
5 § t /
- ta - ///
6 2 t
¢ / d1
FANOUT = 1 = ] /ﬁ/
Tp = 25°C — T
“NOR"OUTPUT f/’
Y733 51 53 55 57 03 T 12 15 18
—Veg, POWER SUPPLY VARIATION (VOLTS) m, FAN-IN
SWITCHING CHARACTERISTICS (10% to 90% distribution)
= 30 - 60
= =
5 /_ 5
s 2 ——= S w0 —a—
g - = —
= s o -
= - = - — /
3 " / 2 . ’// —_— - am—
é _ = 5 20 -—'/‘—-_’_; —
< = 0
30 90
E 20 2 60 — - -
£ e -] g -
= e = — m— = _ / /
g 1 3K - —
= JI I = = — F__.-/__...-—-—-"' —=
0 _ ol -
0 10 15 0 5 10 15
n, FAN-OUT n, FAN-QUT
“NOR” OUTPUT
e —55°C and +25°C
— — +125°C
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MC306, MC307 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1%
—s55o¢ | — [-—0945]-1450] —5.20| —1.25
@ Test { +25°C [ —0.690] —0.795 | —1.350 | —5.20 | —1.15
v “U4125°c [ — [-0.665] —1.300 | —5.20 [ —1.00
Test Limits
Symbol [™—55e¢ 25°€ 125°C | Unit
. Vi [ Viom \ Vee | Vus v, I Ground Pin No - + + "
Characteristic PinNo | PinNo | PinNo | PinNo| PinNo | PinNo | PinNo | PinNo in( ) Min| Max| Min| Max| Min | Max
Power Supply MC306 —_ — — 26,78 1 — — 3 1e(2) — 8.85 —_ 8.85 —_ 8.15 mAdc
Drain Current Mc307 —_ — —_ 26,78 1 —_— — 3 1e(2) —_ 36 —_ 3.6 —_ 3.3 mAdc
Input Current 6 — — 2,78 1 — — 3 1in (6) — — — 100 - — rAdc
7 —_ —_ 2,68 1 —_— _— 3 lin (7) - — — — -_—
8 —_ —_ 2,67 1 _ —_ 3 lin (8) —_ _ —_ — —
“‘NOR” Logical ‘1" — — 6 2,78 1 — — 3 Vi (5) —0.825( —0.945 [ —0.690 | —0.795 [ —0.525 | —0.655 Vde
Output Voltage —_ —_— 7 2,68 1 —_ —_ 3 Vi (5)
_ —_ 8 2,67 1 —_ —_ 3 Vi (5)
“NOR” Logical 0™ — 6 — 2,78 1 _ — 3 Va (5) —1.560| —1.850 |—1.465 |—1.750 | —1.340 [ —1.875 vdc
Output Voitags —_ 7 —_ 2,68 1 —_ - 3 Va (5)
—_ 8 —_ 2,67 1 — - 3 Vs (5)
“OR" Logical “1" — 6 — 2,18 1 _ — 3 Vs (8) —0.825| —0.945 | —0.690 [ —0.795 | —0.525 | —0.655 vdc
Output Voltage —_— 7 — 2,68 1 _— —_ 3 Vs (8)
— 8 — 2,67 1 —_ —_ 3 Vs (8)
“OR" Logical ““0" — —_ 6 2,78 1 —_ — 3 Va.(4) —1.560 | —1.850 |—1.465 [—1.750 | —1.340 |—1.675 vdc
Output Voitage — —_ 7 2,68 1 — — 3 V2 (8)
—_ — 8 2,67 1 —_ —_ 3 V2 (4)

“NOR" Output
Voitage Change — — 6 2,78 1 —_ 5@ 3 AV (5) — |—0.055 — {-0.055 — |—0.060 Volts
(No load to full load)

“OR’" Output Voitage Change —-_— 6 - 2,78 1 — 40 3 AVs (4) — |[—0.055 — |—0.055 — |—0.060 Volts
(No load to full load) B
“NOR" Saturation - - - 2,78 1 60 — 3 Vi (5) — | —0.40 — | —0.55 — | —0.68 Vde
Breakpoint Voltage —_ - —_ 2,68 1 170 — 3 Vi (5) - - -
— — — 2,6,7 1 8® — 3 Vi (5) — - -
Pulse Pulse
Switching Times In out Typ| Max| Typ| Max| Typ| Max
Propagation Detay Time 6 4 - 2,78 1 - b 3 tar () 7.0 110 7.0 | 115 9.5 145 ns
6 5 —_ 2,78 1 — — 3 tai (5) 55 10.0 55 | 105 7.0 12.5
6 4 — 2,78 1 — - 3 ez (4) 5.5| 100 55 | 110 7.0 125
6 5 — 2,78 1 —_ —_ 3 ta2 (5) 7.0 105 7.0 | 110 9.5 14.5
Rise Time 6 4 —_ 2,78 1 —_ —_ 3 te (4) 6.0 85 6.0 | 100 8.0 13.0
6 5 —_ 2,18 1 — —_ 3 t- (5) 7.5 115 75 | 125 9.5 15.0
Fall Time 6 4 —_ 2,78 1 — —_ 3 te (8) 6.5 105 6.5 120 9.0 15.0
6 5 —_ 2,78 1 _ - 3 te (5) 6.5 12.0 65 | 125 9.0 15.0
Pins not listed are left open. @ Input voltage is adjusted to obtain dV “NOR /dVin = 0. @ Current test conditions: no load = 0; full load = —2.5mAdc +5%.

SWITCHING CHARACTERISTICS (10% to 90%distribution)

=
1=3

30

20,

40 /’

t41, PROPAGATION DELAY (ns)
taz, PROPAGATION DELAY (ns)

3 90

60! P s

-
30 "] -

t,, RISE TIME (ns)
\
\
\
\‘
t, FALL TIME (ns)
\

=)
o

n, FAN-OUT n, FAN-OUT
“OR” OUTPUT

—— —55°C and +25°C
—— +125°C
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5-INPUT GATE \

MECL MC300 series

MC301

A 5-input gate that provides the positive logic
‘*OR’"' function and its complement simulta-
neously.

Vee
9 3
L
SR ZRcy | j
9290 315 \
“OR"
-0 4
05
“NOR"

Vas
T0.MC304
BIAS DRIVER J124k )2k 2k

TYPICAL INPUT CHARACTERISTICS

0.1 T T 7
L Ta=25°C
s 137 kJet 1"
] | | /] coNbucTioN
€ l I REGION
B
g TRANSITION
S T ResioN
CUTOFF
= REGION s
o0 | |
16 14 1z 10 08 06
e, (0.1V/DV)

SWITCHING TIME TEST CIRCUIT

INPUT PULSE t, AND t; = 6 =2 ns

Stray capacitance introduced by the test jig: 3
Cs = (n + 12) pF where n = number of fan-outs.

PROPAGATION DELAY RISE AND FALL TIME

€out €in €out

unnﬂ7 90%

50% 10%

.r\ \ J
ta) F=— - bty bt t j =t

“NOR” - 50%
|
F= ta2

ta

TYPICAL OUTPUT CHARACTERISTICS

11
TA=[25°C.<

N

1/24Q 1/24Q

Ol i

SOURCE —=

|

|

i
o

lout (0.5 mA/DIV)

|
|
N2 kT
04

—=—SINK
1

~

~
o

16 12 08
€out (0.2 V/DIV)

SWITCHING CHARACTERISTICS (10% to 90% distribution)

5 3
g
= ,/‘
g _/
S —
g —t
g /—
£ 10 =
£ J e e — X -
T
30
ézo
= —_’_—
% e ——
=1 r——
0
0 5 10 15

n, FAN-QUT

60

40 —

2 —

I\

t42, PROPAGATION DELAY (ns)
\I
\

t, FALL TIME (ns)
\
\\

n, FAN-QUT

“NOR” OUTPUT

e —55°C and +25°C
— — +125°C
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MC301 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
—55°C| — [-0945 [—1450| 520 | —125
@ Test { +25° [—0.690 |-0.795_|—1.350 | —520 | —1.15
v ®lit2s0c [ — |—0655 |-1.300 [ —520 [ —1.00
Test Limits
Symbol 5 25°C | 5C Uni
Yy Vi max Vi Vee Vs | OV, L Ground Pin No —55°C +25°C +125 nit
Characteristic PinNo | PinNo | PinNo| PinNo |PinNo [PinNo | PinNo | PinNo in( ) Min| Max| Min| Max | Min | Max
Power Supply Drain Current — — — ]26,7,89,10 1 — — 3 le (2) — 8.85 — 8.85 — 8.15 mAdc
Input Current 6 —_ — 2,7,8,9,10 1 — —_ 3 lin (6) —_ — —_ 100 — — #Ade
7 - — | 268910 [ 1 — - 3 lin (7) — - — — -
8 - — | 267910 | 1 - - 3 lin (8) — - - — -
9 — — | 26781 1 - - 3 lin (9) - — - - -
10 — el 26,78, 1 — - 3 lin (10) — — — — —
“NOR” Logical “1" — — 6 | 278910 | 1 - — 3 vi(5) |—0.825|—0.945 |—0.690( —0.795 |—0.525|—0.655 vde
Output Voltage - - 7 | 268910 | 1 — — 3 Vi (5)
- - 8 | 267910 | 1 — — 3 Vi (5)
- — 9 | 267810 | 1 - - 3 Vi (5)
— — 10 | 26789 1 — - 3 Vi (5)
“NOR" Logical 0" — 6 — 2789810 | 1 — - 3 Ve(5) |—1.560|—1.850 [-1.465|—1.750 [-1.340 |-1.675 vdc
Output Voltage —_ 7 — | 28 1 — — 3 Ve (5)
— 8 — | 28 1 - —_ 3 Va (5)
— 9 — | 28 1 - - 3 Va (5)
— 10 — | 2 1 - — 3 V4 (5)
“OR" Logical “1” - 6 - 1 — — 3 Vs@) |—0.825[—0.945 [-0.690 [—0.795 [-0.525 [-0.655 Vdc
Output Voltage — 7 - 1 - - 3 Vs (4)
— 8 — 1 — — 3 Vs (4)
- 9 — 1 - — 3 Vs (4)
— 10 — 1 - — 3 Vs (4)
““OR" Logical "0 — —_ 6 1 — — 3 V:(4) |—1.560|—1.850 [-1.465]—1.750 [-1.340 |-1.675 Vde
Oiitput Voltage — - 7 1 - — 3 V2 (4)
— — 8 1 - — 3 V2 (4)
- — 9 1 — - 3 V2 (4)
- - 10 1 - — 3 Va (4)
“NOR" Output
Voltage Change —_ e 6 1 —_ 5® 3 AVi (5) — |—0.055 — |-0.055 — |-0.060 Volts
(No load to full foad)
“OR" Output
Voltage Change 6 — | 278910 | 1 - [16) 3 AVs (4) — |-00ss | — |-00s5| — [-0.060 Volts
(No load to full load)
“NOR" Saturation — — — [278910 [ 1 60 | — 3 Vs (5) — | —0a0] — ] —0ss5] — [-os68 vde
Breakpoint Voltage - — — | 268910 | 1 0| — 3 Vi (5) - - —
— — — | 267910 | 1 80 - 3 Vi (5) - — -
— - — | 267810 [ 1 0 | — 3 Vi (5) - — _
— — — | 26789 1 (e | — 3 Vs (5) — - —
Pulse Pulse
Switching Times In Out Typ| Max | Typ| Max| Typ| Max
Propagation Delay Time 6 4 | — |278%10| 1 — — 3 tar (4) 80| 120 85| 125| 100 155 ns
6 s | — |2789810| 1 - - 3 tar (5) 65| 100| 65| 10| 75| 140
6 4 — | 278810 | 1 — - 3 taz (4) 55| 90| 60| 100{ 80| 120
6 5 — | 278910 | 1 - — 3 taz (5) 75| mo| 80| 125| 100 155
Rise Time 6 4 — | 278910 | 1 - - 3 t (4) 65| 9o 70| 10| 105( 155
6 5 — | 278800 | 1 - - 3 e (5) 85| 140 90| 145| 10| 175
Fall Time 6 4 — | 2789010 | 1 - — 3 t(4) 70 us| 75| 130] 100]| 160
6 5 — | 278910 | 1 — - 3 t(5) 70| 120} 75| 125| 100| 155
Pins not listed are left open @ Input voltage is adjusted to obtain dV “NOR/dVin = ““ @ Current test conditions: no load = 0; full load = —2.5mAde =5%.
g 0 z ¥
> >=
=1 1
= o
= =
3 g
= =
-
g 2 = £ 1 e
e bt I3 s o et
a. o F——x —
> 3
0 0
30 90
2 s
w 20 —— w 60 — "
= . am— E -
w - —""_/ - —_—
E —_— - 2 e =~ —] ey
R —— = s -
< e = &
_--—__-:.:—":_---——""', B
——
0 —
0 0
0 5 10 15 0 5 10 15
n, FAN-OUT n, FAN-QUT
“OR” OUTPUT
—— —55°C and +25°C
—— +125°C
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DUAL 2-INPUT GATES \

MECL MC300 series

MC309 - MC310 - MC311

Dual 2-input gates that provide the positive logic
“NOR’"’ function. MC309 has two output pull-
down resistors; MC310 has one of the output
pull-down resistors optional; MC311 omits one
output pull-down resistor and has the second
optional.

SWITCHING TIME TEST CIRCUIT

T0 MC304
Me308 BIAS DRIVER Q1 Vgg 30
I 290 P
S0 2150 W
< <
< < / —h\ 5
O
6
\L o
-0
7 9
8
S 4 S 3
3124k $ 121k >
>
VeeO2
MC310 T0 MC304
BIAS DRIVER © 1 Vas 3

I 290

3% 150

8 ! | 10
124k S 12k $2k
3 AMA—O
ZBVEE 2 4
Mc3n T0 MC304
BIAS-DRIVER Vip K]
290 v
S99 S WA
b3 S50 l/ N 5
6
7 9
O]
O
8 ) _ 10
g1k Si2ak
S
AAA——O
20V 2k 4

567
INPUT PULSE t, AND t; = 6 =2 ns OR EQUIVALENT | £——~
o N TSoo
Stray capacitance introduced by the test jig: 3 )
Cs = (n -+ 12) pF where n = number of fan-outs. .-~
PROPAGATION DELAY RISE AND FALL TIME
€in £ €out Bout
o o 90%
- (- 10%
ta taz ty=i -1,

TYPICAL INPUT CHARACTERISTICS

L e
LT = 25°C
s 1/37 k feet 1"
] | |/l conucrion
2 1 REGION
g TRANSITION
= [T REcloN
17
curorF L)1 75
1 REGION :
[i] I 4_3) L1
16 14 12 10
€ (0.1V/DIV)
TYPICAL OUTPUT CHARACTERISTICS
T 7
' 2 Ta=25°C ]
) ] |
£ | 172§ 17249
S5 I l
< "
E 0 1
3
3x
_T 1 ‘\
\
2 \A ¥ k1
20 16 12 08 04
Cout (0.2 V/DIV)




MC309, MC310, MC311 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vdec +1%
—s5o¢| — |-—0.945|—1.450| —5.20 |—1.25
@ Test { +25°¢ [ —0.690] —0.795 | —1.350 | —5.20 | —1.15
v © 41250 — [-—0.655 [—1.300] —5.20 |—1.00
Symbol Test Limits
\M Vi max \A Vee Ve | 0V, I Ground Pin No —55°C +25°C +125°C Unit
Characteristic PinNo | PinNo | PinNo | PinNo |PinNo|PinNo| PinNo | PinNo in( ) Min| Max| Min| Max| Min | Max
Power Supply MC309, MC310 —_ — —_ 1 —_ —_— 3 1e(2) — 13.0 — 13.0 — 12.0 mAdc
Drain Current MC311 — —_ _ 2,7,8,9,10 1 — — 3 1e(2) — 10.1 — 10.1 — 9.3 mAdc
Input Current 7 —_ — 2,8,9,10 1 —_ —_ 3 lin (7) —_ — —_ 100 — — rAde
8 —_ —_ 2,7,9,10 1 —_ _ 3 lin (8) —_ — —_ _ —
9 _— — 2,7,8,10 1 —_ —_ 3 1in (9) —-_ —_ — — _
10 — — 27,89 1 _ — 3 Fin (10) —_ - —_ — —
““NOR” Logical *1"" — — 7 2,8,9,10 1 — —_ 3 Vi (6) —0.825 | —0.945 |—0.690 | —0.795 [—0.525 |—0.655 Vdc
Output Voltage —_ —_ 8 2,7,9,10 1 —_— —_ 3 Vi (6)
— —_ 9 2,7,8,10 1 —_ — 3 Vi (5)
— — 10 27,89 1 — —_ 3 Vi (5)
“NOR" Logical *'0" — 7 —_ 2,8,9,10 1 — — 3 Ve (6) —1.560| —1.850 (—1.465|—1.750 [—1.340 [—1.675 Vde
Output Voltage —_ 8 —_ 2,7,9,10 1 —_ —_ 3 Ve (6)
—_ 9 —_ 2,7,8,10 1 —_ —_ 3 Vi (5)
—_ 10 — 27,89 1 — — 3 Vi (5)
**NOR’* Output Voltage Change — —_ -— 2,7,8,9,10 1 —_ 6® 3 AV (6) — |—0.055 — |-0.055 — |—0.060 Vde
(No load to full load) —_ —_ — 2,7,8,9,10 1 — 50 3 AV (5) — |—0.055 — |-0.055 — |—0.060 Vde
““NOR"’ Saturation — — —_ 2,8,9,10 1 70 —_ 3 Vi (6) — |—0.40 — |-0.55 — r—0.68 Vde
Breakpoint Voltage — — — 2,7,9,10 1 8® — 3 Vi (6) —_ —_ _
— —_ —_ 2,7,8,10 1 90 — 3 Vi (5) —_ — —_
— _ — 27,89 1 100 — 3 Vi (5) — - —
Switching Times Pulse Pulse
In Out Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 7 6 — 28,9,10 1 —_ —_ 3 tar (6) 5.5 10.0 6.0 1.0 7.0 12.0 ns
10 5 —_ 2,789 1 — —_ 3 tar (5) 5.5 10.0 6.0 11.0 7.0 12.0
7 6 — 2,8,9,10 1 — — 3 a2 (6) 6.5 13.0 7.0 13.5 9.5 15.0
10 5 — 2,789 1 —_ —_ 3 taz (5) 6.5 13.0 7.0 135 9.5 15.0
Rise Time 7 6 —_ 2,8,9,10 1 —_ —_ 3 te (6) 6.0 12.0 6.0 12.0 7.0 13.5
10 5 —_ 2,788 1 —_ —_ 3 t (5) 6.0 12.0 6.0 12.0 7.0 135
Fall Time 7 6 —_ 28,9,10 1 -—_— -_ 3 tr (6) 7.0 13.0 7.5 14.0 9.5 17.0
10 5 —_ 2789 1 —_ — 3 te (5) 7.0 13.0 7.5 14.0 9.5 17.0

Pins not listed are left open For MC310, connect pin 4 to pin 5 for all tests (@ Input voltage is adjusted to obtain dV “NOR” /dVin = 0.
@ Current test conditions: no load = 0; full load = —2.5 mAdc =5%.

SWITCHING CHARACTERISTICS (10% to 90% distribution)

2 30 % 60
3 2
: 2 =z 0
E 2 :-/
3 - - - = .0 o — - -
£ w0 s -
£ —_—— g — |
3 I 3 l

A v

30 90
g 2 g
g mr S ——
E ’_-_’.I‘ ; - /- — -_— -
?10—:;;;EE=====nb===EE££EE————1;====a = 30 “'—___———___.
& —t T = -

0 5 10 15 0 5 10 15

n, FAN-OUT n, FAN-OUT

= —55°C and +25°C
—— +125°C
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[ DUAL 3-INPUT GATE \

MECL MC300 series

MC312A

Dual 3-input gate that provides the positive logic
“NOR’’ function, and features an internal bias
driver. This gate is available without bias driver
as MC312.

S 3150

AAA.
-

aj\

SWITCHING TIME TEST CIRCUIT

INPUT PULSE t, AND t; = 6 =2 ns

P.
p:
o b 4 S TNoo
8 / Stray capacitance introduced by the test jig: l_\j )
LNy 5 Cs = (n + 12) pF where n = number of fan-outs. 7__."°
X B 4 \l o -—
O
6 ’/l 10 2
0 PROPAGATION DELAY RISE AND FALL TIME
O—( |—< N 1 €in €out Cout
7
90%
3 C : A1 3, “NOR" 50% o
124k < < 22k &2k —-— - - -
3 124K 120k e ™ - | s .
2
Vee
TYPICAL INPUT CHARACTERISTICS TYPICAL OUTPUT CHARACTERISTICS
0.1 T 1 [T 1
— Ta=25°C I 2 ]iA =l 25°C
s 137 & /-’1,, §§ 1 1/24Q 1/24Q
s |1 /1. conpucrion 53 | |
2 REGION B, o "
g TRANSITION e
= [ REGION 3x
i W0 B Em )
|| curore 1) I 2 3 \l)
oo RESINA T L\ 2k
16 06 2.0 16 12 08 04

12 1.0
&;n (0.1 V/DIV)

€out (0.2 V/DIV)
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MC312A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1%
—s5o¢c| — | —00945)|-1.450| —5.20
n“%::t;u{ +25°C{ —0.690] —0.795 [ —1.350 | —5.20
+125°C| — —0.655 | —1.300 —5.20
Symbol Test Limits
- Vi | Vi \A Vee av;, I Ground |  pin No _—55"(2 _+25"l: -.HZS"G Unit
Characteristic PinNo| PinNo | PinNo | PinNo | PinNo | PinNo | PinNo | in( ) Min[ Max| Min | Max| Min | Max
Power Supply Drain Current — — — |12678910 | — — 3 16 (2) — | w1| —| wmo| — | 164 | mAd
Input Current 1 — — 2678910 | — - 3 Tin (1) - - — 100 — - uhde
6 - — 1278910 | — — 3 tin (6) - - — — -
7 — - 1268910 | — - 3 tin (7) — — - - -
8 — - 1267910 | — - 3 Tin (8) — — — - -
9 - - 1,2,6,7,8,10 - — 3 tin (9) — — — ‘ - —
10 — - 1,26.7.89 — — 3 Fia (10) — — — — —
“NOR” Logical “1" - - [ 1278910 | — - 3 Vi) | —0.825|—0.945 |—0.690 |—0.795 | —0.525 |-0.655 vde
Output Voltage — - 7 1,2,6,8,9,10 — — 3 Vi (5)
— — 8 1267910 | — - 3 Vi (5)
- - 1 2678910 | — - 3 Vi (4)
- — 9 1267810 | — — 3 Vi (4) ‘
— — 10 126,789 — — 3 Vi (4)
“NOR" Logical “0" - 6 - 1278910 | — — 3 Ve(s) | —1.560|—1.850 [-1.465 |—1.750 |—1.340 [—1.675 vdc
Qutput Voltage — 7 — 1,2,6,8,9,10 —_ — 3 Vi (5)
— 8 - 1267910 | — - 3 V4 (5)
— 1 - 2678910 [ — — 3 Va (8)
- 9 — 1,2,6,7,8,10 — — 3 Ve (8) } &
— 10 — 1,2,6,7,8,9 — — 3 Ve (4) )
““NOR" Output Voltage Change — — 6 1,2,7,8,9,10 - He) 3 AV (5) — |-00ss| — |-0.055] — |-0.060 Volts
— — 1 2678910 | — 40 3 AV (8) — |-00s5| — |-0.0s5] — |-0.060 Volts
“NOR" Saturation — — — 1278910 | 6® — 3 Vs (5) — |-0.40 — |-oss — }oss Vvde
Breakpoint Voitage - - — 1268910 | 70 — 3 Vi (5) — — —
- — - 12,6790 | 8® - 3 Vi (5) - - -
- - - 2,6,7,89,10 10 — 3 Vi (4) - — —
- - — 1267810 | 9O - 3 Vi (4) — ‘ - —
- — — 126789 | 100 | — 3 Vi (4) — - — '
Pulse Pulse .
Switching Times In Out Typ| Max| Typ| Max| Typ Max
Propagation Delay Time ] 5 — 1,278910 | — - 3 | ta® 65| 105| 65| 15| 75| 115 ns
1 - 2678910 | — - 3 tar (4) 65| 105| 65| 15| 75| 115
6 5 - 1278910 | — - 3 ta (5) gs| 115| 85| 15| 100/ 150
1 4 - 2,6,7,8,9,10 — — 3 taz (4) 85| 115 85| 15| 100 150
Rise Time 6 5 - 1278910 | — - 3 t (5) 90| 125[ 95| 125| 15| 155
1 4 - 2678910 | — - 3 t (4) 90| 125| 95| 125| 115]| 155
Fall Time 6 5 — 1,2,7,8,9,10 - — 3 t(5) gs{ 140] 90| 140 15| 170
1 4 - 2678910 | — - 3 (@) 85| 140| 90f 10| 15| 170
Pins not listed are left open.
@ Input voltage is adjusted to obtain dv “NOR" /dVin = 0. ®Current test conditions: no load = 0; full load = —2.5 mAdc =5%.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
z ¥ : EGO
>
3 E
S 20 S 4 —
2 - =
3 L oo o T <
- om— <<
a& 10 = 5 20
g - = = g
3 5.
- 0 0
30| 90
2z z
= 20| % 60
= =
5 =
R E 2
ol 0
0 0 5 0 5
n. FAN-OUT n, FAN-OUT
“NOR”

= —55°C and +25°C
-—— +125°C
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| QUAD 2-INPUT GATE \

MECL MC300 series

MC313F

Quad 2-input gate that provides the positive
logic "“NOR’’ function, and features an internal

bias driver.
Vec 0 4
20 Zaw 03 g0 a0

13 8
1 9
S - °
o K 255k Lo
12 < 10

< < < ]t < <

22k 12k | 2 124k 2k

<) (, !!

k 203 300 300 290
;

?u’-
N
O

§
o lo
, J/i I\L 14
o lo
1

> > >

S 2 $ 124 3 L2k zﬁ

Vee 03

SWITCHING TIME TEST CIRCUIT

TO TEKTRONIX

567
OR EQUVALENT [ Z__—-""0
Iﬂv \%..o
2

Stray capacitance introduced by the test jig: 3
Cs = (n + 12) pF where n = number of fan-outs. 7

INPUT PULSE L, AND t; = 6 =2 ns

PROPAGATION DELAY RISE AND FALL TIME

€in €out €out

50% %
NOR _ o 10%

tar ta ti— =t

TYPICAL INPUT CHARACTERISTICS

0.1 T 1
Ta = 25°C
il
s 137 kJe™ 1"
5 1| /] conbuction
2 i REGION
s TRANSITION
= T REGION
17
CUTOFF
- REGION 1175
oLl0 L
1.6 14

12 1.0
€, (0.1V/DIV)

1
Y 2 1I'A='25°C_
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8-—-0
& ]
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2 \\ Yo kT
20 16

TYPICAL OUTPUT.CHARACTERISTICS

12 08
oyt (0.2 V/DIV)




MC313F (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde = 1%
—55°C | — [ —0.945|-—1450 —5.20
nﬁ;ﬁm { +25°C [—0.680 —0.785 | —1350 —5.20
+125°C | — | —0.655{—1.300 —5.20
Symbol Test Limits
» Vo | Ve | W Ve @, | L |Ground | mmno | —55%°C [ +25°C | +125°C | Unit
Characteristic PinNo | PinNo | PinNo Pin No Pin No | Pin No | Pin No in( ) Min| Max| Min | Max| Min | Max
Power Supply Drain Current — — — 1,3,6,7,9,10,11,12,14 — — 4 1e(3) — 31.0 — 30.0 — 29.0 mAdc
Input Current 1 — —_ ,10,11,12,14 — - 4 lin (1) — —_ — 100 — —_ pAdc
3 - — ,10,11,12,14 — — 4 lin (6) — - — — —
7 — —_ — — 4 lia (7) — — — — —
9 — —_ —_ —_ 4 lin (9) — — - - -
10 — — — — 4 1in (10) — - — — —
u — - — — 4 Tin (11) — — —_ — —
12 - — — - 4 1in (12) - = - 1 - -
14 - — — — a Yin (14) = — = = b
“NOR” Logical “1” - —_ 1 —_ —_ 4 viQ2) —0.825| —0.945 |-0.690 |—0.795 | —0.525 |—0.655 vdc
Output Voltage —_ 6 —_ — 4 Vi (5)
— - 7 — — 4 Vi (5)
— — 9 — — 4 Vi (8)
—_ — 10 —_ — 4 Vi (8)
— — 11 — — 4 Vi (13)
—_ —_ 12 —_ — 4 Vi (13)
— — 14 — — 4 Vi(2)
“NOR” Logical “0" — 1 — —_ — 4 Vi(2) —1.560 | —1.850 (—1.465 |—1.750 | —1.340 (—1.675 vde
Output Voitage - 6 —_ — —_ 4 Vi (5)
— 7 _ — — 4 Ve (5)
— 9 — — — 4 Va (8)
— 10 — — —_ 4 Vi (8)
— 11 — — — 4 Ve(13)
— 12 — -— —_ 4 Va(13)
—_ 14 —_ — — 4 Va(2)
“NOR" Output Voitage Change — — —_ ,1 — 20 4 AV (2) — |—0.055 — |-0.055 — |-0.060 Volts
(No load to full load) — —_ - 11, —_ 50 4 AV (5) — - -
— — — 11, — 80 a AVi 8) — ‘ — —
_ — — 11, — 130 4 AV (13) - - b
“NOR” Saturation — —_ —_ ,11,12, 14 10 — 4 Vi (2) — |-0.40 — 055 — |-0.68 Vde
Breakpoint Voltage — - _ 0.11,12.!‘ 70 —_ 4 Vs (5) — — —
—_— — - 0,11,12,14 1000 _ 4 Vs (8) - - -
— — — 0,11,12,14 | 12® — 4 Vi (13) — — ot
Pulse | Pulse
switching Time In Out Typ| Max | Typ| Max| Typ| Max
Propagation Delay Time 2 - 3,6,7,9,10,11,12,14 — — 4 tar (2) 6.5 11.0 6.5 11.0 8.0 145 ns
6 5 — 1,3.7,9,10,11,12,14 — — 4 tar (5)
9 8 — 1, — — 4 tar (8) * ‘
1 13 — 1 — —_ 4 ta (13)
1 2 — 3,6,7,9,10,11,12,14 - — 4 ta2 (2) 8.5 13.5 85 13.5 10.0 16.0
6 5 — 1,3,7.9,10,11,12,14 — — 4 taz (5)
9 8 _— 1,3,6,7,10,11,12,14 —_ - 4 taz (8) ‘ *
1 13 —_ 1,36,7,9,10,12,14 - — 4 ta2 (13)
Rise Time 1 2 — 3,6,7,9,10,11,1214 —_ —_ 4 t(2) 85 12.5 9.0 12.5 11.0 155
6 5 —_ 1,3,7,9,10,11,12,14 — — 4 t- (5)
9 8 — 1,3,6,7.10,11,12,14 — —_ 4 e (8)
1 13 — 1,3,6,7,9,10,12,14 —_ —_ 4 t- (13)
Fall Time 1 2 — 3,6.7,9,10,11,12,14 - — 4 t (2) 9.0 14.0 9.5 14.0 115 17.0
6 5 — 1,3,7,9,10,11,12,14 — — 4 te (5)
9 8 —_ 1,3,6,7,10,11,12,14 —_ —_ 4 ti (8) & ‘ ‘ ‘ {
11 13 — ,3,6,7,9,10,12,14 — —_ 4 (13)\
Pins not listed are left open @ Input voltage is adjusted to obtain dV “NOR"’/dVia = 0. @Current test conditions: no load = 0; full load = —2.5mAdc =5%.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
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R-S FLIP-FLOP

MECL MC300 series

MC302

DC Set-Reset flip-flop with an expandable input
and buffered outputs.

SWITCHING TIME TEST CIRCUIT

Vec
Ta
$ 20 S0 €in O €0
9 Q
k )—/ | N709 = .
¢ ‘ 10 “NOR” g
O
b - bar MC306 1 1
TO TEKTRONIX
75 50Q 2kQ Ein OF EinR 567
S OR EQUIVALENT
24k3 § 324K 1 q
ETNpHTSR ! = Fan-in obtained with MC305
? =52V input expanders; all but driven
| o L - input connected to —5.2 V.
32k 3875 2k L )
Stray capacitance introduced by the test jig:
Cs = (n + 12) pF where n = number of fan-outs.
02
Vee
TRANSFER CHARACTERISTICS SWITCHING TIME WAVEFORMS
PW PW
100 ns 4 100 ns
~1.350V B 0 max ‘ ——\ max
vI 1 v,
—_— I 6 INPUT TO SET —
A } Vy— Cout t,=6=2ns —=| I=—DELAY 20 ns min
[\ i \P
INPUT TO RESET &R
_ — t
X QU7 —of
XY
SCOPE ¢
l—
o4 == e—rtg,
=W
=25 Hz 'L‘
*FOR “Q"" TESTS REVERSE “S" AND “R" CONNECTIONS QouT
—
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MC302 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
—55°¢ | — | -—0.945 [—1.450 | —5.20
Tempemme{ +25°C [—0.690 | —0.795 [—1.350 | —5.20
+125°¢ | — | —0.655 [—1.300 | —5.20
Symbol Test Limits
o Vi Vi | Vo Ve av,, L Ground Pin No __55..: +25°C 1-125‘0 Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo | PinNo | PinNo in(_) Min| Max| Min [ Max| Min | Max
Power Supply Drain Current —_ _ — 2,6,7,9,10 —_ - 3 1&(6) —_ 10.35 —_— 10.35 _ 9.52 mAdc
Input Current 6 —_ — 2,7,9,10 -_ —_ 3 lin (6) —_— —_ —_ 100 —_ —_ uAdc
7 - — 2,6,9,10 - — 3 Tin (7) —| -1 = - =
9 —_ — 2,6,7,10 - — 3 Tin (9) — d — - —_
10 —_ —_ 2,679 — —_ 3 lin (10) - - hnd - -
“Q"” Logical */1"" Output Voltage — — 6® 2,7,9,10 - —_ 3 Vi (5) —0.825 |—0.945 |—0.690 |—0.795 |—0.525 |—0.655 vde
—_ —_ k(6] 2,6,9,10 - - 3 Vi (5) —0.825 |—0.945 |—0.690 {—0.795 [—0.525 | —0.655 Vdc
Q" Logical “‘0"" Output Voltage -— —_ ko] 2,6,7,10 —_ -_ 3 vz (5) —1.560 [—1.850 | —1.465 |—1.750 |—1.340 | —1.675 vde
- - 100 2,6,7,9 —_ _ 3 V2 (5) —1.560 [—1.850 |—1.465 |—1.750 |—1.340 |—1.675 vde
g Logical “‘1”" Qutput Voitage — —_ 90 ’2.6,7,10 — —_ 3 Vi (8) —0.825 |—0.945 |—0.690 |—0.795 |—0.525 [ —0.655 vde
—_ —_ 100 2,679 — - 3 Vi 4 —0.825 |—0.945 |—0.690 |—0.795 |—0.525 (—0.655 Vde
e Logical “'0’* Output Voltage ) —_ - 6® 2,7,9,10 - —_ 3 Va2 (4) —1.560 |—1.850 |—1.465 [—1.750 |—1.340 [~1.675 vde
—_ — 70 2,6,9,10 —_ — 3 Vi (4) —1.560 |—1.850 |—1.465 |—1.750 |—1.340 [ —1.675 vdc
“Q" Output Voltage Change —_ 6 — 2,7,9,10 - 50 3 AV (5) — |-0.055 — |-0.055 — |—0.060 Volts
. ouim Voitage Change —_ 10 — 2,679 —_— 4® 3 AV (4) — |—0.055 — |-0.055 — |—0.060 Volts
“Q" Saturation Breakpoint Voltage —_ _ — 2,79 6,100 — 3 Vi (5) — |-0.50 — [-0.65 — |-0.75 vde
Saturation Breakpoint Voltage — — —_ 279 6,100 _— 3 Vi (4) — |-0.50 — |-0.65 — |-0.75 Vde
“Q" gr ““@" Latch Voltage - - —_ —_ 2,79 6,100 _ 3 Vi(6,10) [—1.16 [—1.34 |-1.09 [—1.21 |—0.93 |-1.07 Vdc
Pulse Pulse
Switching Times In Out : Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 6,10 45 —_ 2,79 _ —_ 3 tar (4,5) 9.0 14.0 105 16.0 22,0 29.0 ns
6,10 45 — 2,79 -— —_ 3 tar (4,5) 85 14.0 115 19.5 16.0 240
Rise Time ' 6,10 4,5 — 2,79 —_ - 3 t: (4,5) 9.0 15.0 115 190 23.0 31.0
Fall Time 6,10 45 — 2,79 — -_— 3 tr (4,5) 7.0 13.0 125 19.5 18.0 29.0

Pins not listed are left open. (@ Input voltage is adjusted to obtain dV “@" /dVin = 0; dV “Q" /dVia = 0. @Current test conditions: no load = 0; full load = —2.5 mAdc +5%.
®Apply momentary Vima to set output, then V. for measurement. @ Input voltage is adjusted to obtain dVi/dVin ~ 0- ;

SWITCH'NG CHARACTERISTICS (10% to 90% distribution)
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AC-COUPLED J-K FLIP-FLOP MECL MC300 series

MC308

AC-coupled J-K flip-flop with dc Set and Reset

inputs and buffered outputs for counter and
shift register applications up to 15 MHz. FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY

0.800 V min —79‘»' —
INPUT 0% ns min
50%
o
—1s5vl ] 10%
3TV:c =1 l=—t; = 10 ns max . = 10 ns max-=| t=—
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=
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—5.2V
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1 [ o
_______ﬂl' Ve —1.465V 10%
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INPUT i %0%
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" e o 0800Vmin—  le=500 ns min—~|
s SCOPE
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0 o—e— MC306 RGIR s ! QorQ:
AW A v,
225 Hz = OUTPUT -
WAVEFORMS _
*FOR “Q" TESTS REVERSE “S” AND “R" CONNECTIONS — N\
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170 mV max
FIGURE 1 —SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
Stray capacitance introduced by the test jig: FIGURE 4 — SENSITIVITY (TOGGLE)
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Cs = (n + 12) pF where n = number of fan-outs.
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MC308 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
@ Test —55°C| — —0.945 | —1.450 —5.20
+25°C | —0.690 [-0.795 | —1.350 —5.20
Temperature { -
PEratire } | yogog | — |-0655 |—1300 | —5.20
Symbol Test Limits
——con | 1. "
. Vu | Vima | W Vee av,, I Ground | PpinNo —55°C +25°C +125°C Unit
Characteristic PinNo| PinNo | PinNo PinNo | PinNo | PinNo | PinNo in( ) Min| Max| Min| Max | Min | Max
Power Supply Drain Current —_ 7,10 — 1,2,6,89 — — 3 le (2) — 220 — 21.0 — 19.5 mAdc
Input Current 7 —_ —_ 1,2,6,8,9,10 — —_ 3 bin () — — — 100 — — uAdc
8 — —_ 1,2,6,7,9,10 —_ —_ 3 lin (8) —_ -_ - — —
9 — —_ 1,2,6,7,8,10 —_ - 3 lin (9) —_ - —_ — —_
10 — — 1,2,6,7,8,9 — — 3 lin (10) — - - — -
Q" Logical “1”
Output Voitage - —_ 6@ 1,2,7,8,9,10 —_ —_ 3 Vi (5) —0.825 | —0.945 |—0.690 | —0.795 |—0.525 |—-0.655 Vde
“Q" Logical “0”
Output Voltage — — 1 | 2678910 | — — 3 V2 (5) —1.560 | —1.850 |—1.465 |—1.750 |—1.340 | —1.675 vde
“@ Logical “1"*
Output Voltage — — 10 | 2678910 | — — 3 Vi (4) —0.825 | —0.945 |-0.690 {—0.795 |—0.525 | —0.655 vde
qn Logical “0"
Output Voltage — — 6@ |1278910 | — — 3 V2 (4) —1.560 | —1.850 |—1.465|—1.750 |—1.340 | —1.675 vdc
" Output Voltage Change —_ 6 —_ 1,2,7,8,9,10 —_ 5@ 3 AV (5) — |—0.055 — |-0.055 — |-0.060 Volts
“@" Output Voltage Change — 1 — 2678910 | — 4@ 3 AV: (8) — |-0.055 | — [—0.055 — |—0.060 Volts
“q" Saturation
Breakpoint Voltage — — — 1,2,7,8,9.10 6@ — 3 Vi (5) — |-0.50 — |—-0.65 — |—0.75 vde
“@" Saturation
Breakpoint Voltage — - — 2678910 | 10 - 3 Vi (&) — |~0:50 — |-0.65 — |-075 Vde
“q or “@" Latch
Voltage — — — 2,789,110 | 1,60 — 3 Vs(1,6) | —1.16 |—1.34 |-1.09 |-121 |-0.93 |-1.07 vde
Pulse Pulse
In Out
Toggle Frequency
(See Figures 1and 2) 7,10 5 1,2,6,9 — — 3 freg — — 15 — — — MHz
Sensitivity (No Toggle) 7,10 4 126,89 — —_ 3 p— See Figure 3 —
8,9 5 1,2,6,7,10 -_ - 3 et See Figure 3 —
Sensitivity (Toggle) 7,10 45 1,2,6,8,9 —_ — 3 e Se€ Figure § =
Switching Times Typ| Max| Typ| Max| Typ| Max
Propagation Delay 7,10 45 1,2,6,8,9 — — 3 tar (4,5) 7.0] 115 7.0{ 125 9.5/ 185 ns
7,10 45 1,2,689 — — 3 tar (4,5) 85| 140 85| 145| 100{ 165
Rise Time 7,10 45 1,2,6,89 — — 3 t- (4,5) 6.5 13.0 6.5 13.0 10.0 18.5
Fall Time 7,10 45 1,2,6,8,9 — — 3 te (4,5) 75 145 8.5 15.5 11.5 20.0
Pins not listed are left open. @ Input voltage is adjusted to obtain dV,,,/dV,, = 0. @® Current test conditions: no load = 0 to full load = 2.5 mAdc =5%.
@® Apply momentary Vi mx to set output, then Vin for measurement. @® Input voltage is adjusted to obtain dVi/dVin = 0.

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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AC-COUPLED J-K FLIP-FLOP MECL MC300 series

MC314

High-speed ac-coupled J-K flip-flop with dc Set
and Reset input for counter and shift register
applications up to 30 MHz operation. FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY
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MC314 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
T —550¢ — | —0.945[—1450| —5.20
+25°C —0.690 | —0.795 | —1.350 | —5.20
Temperature
P +125°C — | —0655] —1.300] —5.20
Symbol Test Limits
. Vi | Vima \3 Vee av,, L Ground Pin No —55°C +25°C -_{—125"0 Unit
Characteristic PinNo |PinNo |Pin No PinNo |PinNo | PinNo | PinNo in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — 7,10 — 1,2,6,89 — —_ 3 e (2) — 28.5 — 28.5 —_ 275 mAdc
Input Current 7 - — 1,2,6,8,9,10 — — 3 lin (7) — - — 100 —_ — pAde
8 — —  |1287810| — — 3 lin (8) — — — — —
9 — —_— 1,2,6,7,8.10 — — 3 lin (9) — — — — —
10 —_ —_ 1,2,6,7.89 - —_ 3 1in(10) — —-— — - —
Q" Log:cal “1"
Output Voltage — — 6® [127.8910| — - 3 Vi (5) —0.825 | —0.945 [~0.690 |—0.795 |—0.525 | —0.655 vde
Q" Logical “0"
Output Voitage - —_— 10 2,6,7,8,9,10 — — 3 Vz (5) 1560 —1.850 [—1.465 |—1.750 [—1.240 | —1.675 vde
“@" Logical “1"
JOutput Voltage — — 1® 2,6,7,8,9,10 —_ _ 3 vi@a) —0.825|—0.945 |-0.690 [—0.795 |—0.525 |- 0.655 Vdc
“” Logical “0"
Output Voltage —_ _ 6@ 1,2,7,8,9,10 - — 3 V2 (4) —1.560| —1.850 |—1.465 [—1.750 [—1.340 | —1.675 Vdc
*Q" Output Voitage Change _— 6 —_ 1278910 — 5@ 3 ] AVi(5) — |—0.055 — |-0.055 — |—0.080 Volts
2" Qutput Voltage Change — 1 — 2,6,7,8,9,10 — 40 3 AV (8) — |—0.055 — |—0.055 — |—0.060 Volts
Q" Saturation
Breakpoint Voltage _— —_ — 1,2,7,8,9,10 L]0) — 3 Vi (5) — |-0:50 — |—0.65 — |—=0.75 Vdc
Q" saturation
Breakpoint Voltage — — — 2,6,7,8,9,10 10 —_ 3 Vi (4) — |-0.50 — |—0.65 — |—-0.75 vdc
«Q" or “@" Latch -
Voitage —_ — —_ 2,7,8,9,10 1,60 — 3 Vs (1,6) —1.16 [—1.34 [-1.09 |—1.21 [—0.93 |-—-1.07 Vdc
Pulse Pulse
In Out
Toggle Frequency
(See Figures 1 and 2) 7,10 5 — 1,269 — — 3 frog - — 30 — — — MHz
Sensitivity (No Toggle) 7,10 4 — 1,2,6,8,9 — — 3 See Figure 3
89 5 - 1,2,6,7,10 — — 3 See Figure 3
Sensitivity (Toggle) 7.10 45 — 1,2,6,8,9 - - 3 See Figure 4
Switching Yimes Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 7,10 4,5 —_ 1,2,6,8,9 — — 3 tar (4,5) 11.0 16.0 12.0 16.0 14.0 24.0 ns
7,10 4,5 _— 1,2,6,8,9 —_ —_ 3 tat (8,5) 12.0 16.0 13.0 16.0 15.0 24.0
Rise Time 7,10 45 - 1,2,6,89 —_ — 3 t (4,5) 115 16.0 125 16.0 15.0 26.0
Fall Time 7,10 4,5 — 1,2,689 — — 3 te (4,5) 11.5 16.0 125 16.0 15.0 26.0
Pins not listed are left open. @ Input voltage is adjusted to obtain Vo /dV,, = 0. ® Current test conditions : no load = 0; full 1oad = —2.5 mAdc =5%.
@® Apply momentary Vi me to set output, then Vi» for measurement. @ Input voltage is adjusted to obtain v /dVin = og-

SWITCHING CHARACTERISTICS (10% to 90% distribution)
0

z Y p—— z©
= L = "1 =
] — - 5
e m— o

S| a 40
g —— &
= U =

2] — — q— 9

s 10 : S <
& &
3 3

0 0

30 60

pm— .———_—

— — —— 3

= 20 g 40
= =
- -
g e e —— | —— = z

= 10 =20

ol 0

0 5 0 15 0 5 10 5
n, FAN-OUT n, FAN-OUT

—— —55°C and +25°C
—— +125°C

2-25



HALF-ADDER

MECL MC300 series

MC303

Half-adder that provides the ‘‘SUM'’,
“CARRY’"’, and “*"NOR’’ functions simulta-
neously.
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MC303 (continued)

ELECTRICAL CHARACTERISTICS
Test Conditions

Vdec +1%
—55°C — 1—0.945|-1.450 —5.20 —1.25
Test
@ e +25°C | —0.690|—0.795|—1.350 —5.20 —1.15
M +125°C — | —0.655|-1.300 —5.20 —1.00
Symbol Test Limits
Vu o [Viea | W0 Vee Ves | 4V, L Ground Pin No — 55°C +25°C + 125°C Unit
Characteristic PinNo [PinNo |Pin No PinNo | PinNo {PinNo | PinNo | PinNo in( ) Min| Max| Min | Max| Min | Max
Pawer Supply
Drain Current — - — 2,7,8,9,10 1 - - 3 1e(2) — 15.3 — 15.3 — 14.1 mAdc
Input Current 7 - — 2,89,10 1 — _ 3 lin (7) — —_ — 100 —_ — uhdc
8 — - 2,7,9,10 1 — - 3 1in (8) — — — - —
9 — — 2,7,8,10 1 —_ - 3 lin (3) - - — — —
10 - - 2,789 1 — — 3 lin (10) — — — — —
“NOR" Logical ““1"" — - 9 2,7,8,10 1 - - 3 Vi (5) —0.690 (—0.795 | —0.525 | —0.655 Vdc
Output Voltage — — 10 2,7.8,9 1 — — 3 Vi (5) —0.690 |—0.795 [—0.525 | —0.655 Vdc
“‘NOR" Logical “‘0"" - 9 — 278,10 1 —_ - 3 Ve (5) —1.850 [—1.465 |—1.750 |—1.340 (—1.675 vdc
Output Voltage — 10 — 2,789 1 — — 3 Ve (5) —1.560 [ —1.850 |—1.465 |[—1.750 [—1.340 | —1.675 Vdc
“‘CARRY"’ Logical 1" - — 7 2,8,9,10 1 - —_ 3 Vi (6) —0.825 | —0.945 (—0.690 |—0.795 | —0.525 | —0.655 Vdc
Output Voltage — — 8 279,10 1 — — 3 Vi (6) —0.945 [—0.690 |—0.795 | —0.525 | —0.655 Vdc
“CARRY"' Logical ‘0" —_ 7 —_ 2,8,9,10 1 — 3 Vi (6) —1.850 | —1.465 (—1.750 (—1.340 | —1.675 Vdc
Output Voltage — 8 — 2,7,9,10 1 - - 3 V4 (6) —1.850 | —1.465 |—1.750 | —1.340 | —1.675 Vde
“SUM” Logical “1” — 7,9 — 1 — e 3 Vs (4) —0.945 | —0.690 [—0.795 [—0.525 | —0.655 Vde
Output Voltage — 8,10 — 1 3 Vs (4) —0.945 | —0.690 |—0.795 | —0.525 | —0.655 vdc
“SUM" Logical 0" — 7 10 1 —_ - 3 Vi (4) —1.850 [—1.465 |—1.750 | —1.340 | —1.675 vde
Output Voitage — 8 10 1 — - 3 Va (4)
—_ 9 8 1 — —_ 3 Va (4)
— 10 7 1 — —_ 3 V: (4)
““NOR" Output
Voitage Change —_ 10 — 1 - 5@ 3 AV (5) — |—0.055 — |—0.055 — | —0.060 Volts
(No load to full load)
“CARRY"' Output
Voltage Change —_ — 7 2,89,10 1 - 6@ 3 AVI (6) — |—0055| — |-0.055| — |-—0.060 Volts
(No load to full load)
“SUM"’ Output
Voitage Change — 7,10 — 289 1 - 4@ 3 AVs (8) — |—0.055 — |—0.055 — | —0.060 Volts
(No load to full load)
“NOR” Saturation
Breakpoint Voltage — — — 2,789 1 100 — 3 Vi (5) — |—0.40 — |—0.55 — | —0.65 Vdc
“CARRY" Saturation
Breakpoint Voltage — — — 289,10 1 o) —-— 3 Vi (6) — |—0.40 — |—0.55 — | —0.85 vdc
Pulse | Pulse
Switching Times In Out Typ| Max| Typl Max| Typ| Max
Propagation Delay Time — — — 2,7,8,9 1 10 5 3 tai (5) 6.0 10.0 6.0 11.0 7.5 13.0 ns
— — — ,8,9,10 1 7 [ 3 tai (6) 6.0| 100 6.0/ 110 7.5 13.0
— 7 — 289 1 10 4 3 ta (4) 80! 120 8.0/ 120 105/ 17.0
- — — 2,7,8,9 1 10 5 3 taz (5) 7.5 10.5 1.5 11.0 10.0 15.0
- — —_ 2,89,10 1 7 6 3 ta: (6) 7.5 105 7.5 11.0 10.0 15.0
- 7 — 289 1 10 4 3 ta (4) 5.5 8.0 5.5 85 7.5 12.0
Rise Time — — — 2,789 1 10 5 3 - (5) 6.0 115 6.5 12.0 7.5 14.0
- — — 2,89,10 1 7 6 3 t: (6) 6.0 11.5 6.5 12.0 7.5 14.0
- 7 —_ 289 1 10 4 3 t (4) 6.0 100 6.5 11.0 10.0 16.0
Fall Time — —_ —_ 2,7,8,9 1 10 5 3 te (5) 7.5 12.0 8.0 13.5 10.5 16.5
- -— —_ 2,89,10 1 7 6 3 te (6) 7.5 12.0 8.0 13.5 10.5 16.5
— 7 — 289 1 10 4 3 te(4) 8.0| 125 85| 135 11.0| 18.0
Pins not listed are left open. @ Input voltage is adjusted to obtain dV“NOR™//dVin = 0 or dV “CARRY" /dVin = 0.
@ Current test conditions: no load = 0; full load = —2.5 mAdc *5%.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
2 3 z 60
= >
£ 3
= 2
a 20 = 40
S
z g -
= 3 -
< - - - = 920 - -
5 10 — 1= - . =
3 —_—— & —_—
= °
= o - 0
30 90
a a
£ f 60
w
= =
0— =
w -
9 =1
2 =30
-~ &
o 0
0 5 10 15
n, FAN-OUT “NOR” and “CARRY” n, FAN-OUT

——— —55°C and +25°L
—— +125°C
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MECL i
GATE EXPANDER CL MC300 series

MC305

A 5-input expander for use with the MC302,
MC306, MC307, and MC315. Each expander
unitincreases the fan-in of the basic gate by five.

Vee o
MC305 MC306 L
GATE EXPANDER 3INPUT GATE 5' $

MC305

o
7. 08 : 9 o 4 $ 3
A S - Vee O-
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde =1% mAde
—55°C =20 =52 +2.0] +0.7 0.3 —1.33
Tem@;e:t:"e{ +25°C —=2.0 =521 +20| +0.7 0.3 —1.33
P +125°C =20 =52 +2.0| 407 0.3 -1.33
Symbol Test Limits
Vee Ves | Vo | Voo Vee I Ground Pin No —55°C #goc +125°C | .
Characteristic PinNo  [PinNo | PinNo [ PinNo | PinNo | PinNo Pin No in( ) Min | Max| Min | Max | Min | Max | Unit
Base Leakage Current 4 6 — - — — 5 In (6) — | os — | os — 20 #hdc
M 7 — — — — 5 I (7) — - -
4 8 - — - - 5 I (8) - - 1 — 1
H 9 — — — — 5 Ine (9) - - -
4 10 — — — — 5 la (10) — — —
Collector Leakage Current —_ —_ 5 — 6,7,8,9,10 — 4 Icex (5) — 1.0 — 1.0 — | 100.0 uhde
Input Voltage - - - 5 — 4 6 Ve (4) —0.810 |—0.880 [—0.680 | —0.730 | —0.490 [ —0.540 vdc
—_ —_ _ 5 — 4 7 Vae (4)
- _ — 5 - 4 8 Vie (4)
- —_ - 5 —_ 4 9 Vie (4)
— — — 5 — 4 10 Vie (4)
Pulse | Pulse
Switching Times In_| Out Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 8 ® | — — — — — - tar 5.0 3.0 5.0 85 5.5) 95 ns
8 ® | — - — — — — ta 4.0 8.0| 40 8.0 45| 100 -
Rise Time 8 ® | — — — — — — tr 80| 105 85| 115 65 130 l
Fall Time 8 ® | — - — — — — t 3.0 8.5 35 8.5 45 9.5

Pins not listed are left open. (D See Switching Time Test Circuit.

SWITCHING TIME TEST CIRCUIT_

e,—u—ﬂ

Eg(max)

5 TA  g(max)

- 0°C —0780V

s2v 25°C. =0.800 V —L1sV
75 ~0.850 V
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, BIAS DRIVER \ MECL MC300 series

MC304

Bias driver that compensates for changes
in circuit parameters with temperature.

3T Vee

4 3300 Q,
(o,
TEST 1
POINT 2 Rz Ve
255k
REGULATED
D, RyS OUTPUT
D, . 2k

ELECTRICAL CHARACTERISTICS

Test
Conditions
Vde +=1%
W |
emperature | | yz50¢] —s.20
Symbol Test Limits
. Ve | I |Ground| Smne | —95°C | +25°C [ +125°C | Unit
Characteristic PinNo | PinNo| PinNo | in¢ ) [ Min [ Max | Min | Max | Min | Max
Power Supply Drain Current 2 — 3 1£(2) — 4.4 — 4.4 — 4.0 | mAdc
Output Voltage 2 10] 3 Vs |—1.19 | —1.32 |—1.09 |—1.22 |—0.95 | —1.08 | vdc

Pins not listed are left open. @® Current test conditions: no load = 0; full load = —2.5 mAdc £5%.

— CIRCUIT DESCRIPTION

Circuit Operation:
The divider network Ri, Rz, D1, D2 compensates for temperature

variations of the base-emitter voltages of Qi, and of the driven gates,
producing a bias voltage for the MECL logic circuits that maintains a
constant set of dc operating conditions over the temperature range
of —55 to +125°C. In addition, compensation for power supply
variations is achieved, since the bias output voltage is derived from

the system supply.

Either of the supply voltage nodes may be used as ground, how-
ever the ground potential of the bias driver must coincide with that of
the logic system. Thus, if Vcc is grounded in the logic system, then —

Vee = 0; Vee = =5.2V,
Ves = —1.15 nominal output voltage at 25°C
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LINE DRIVER MECL MC300 series

MC315

Line driver for driving lines of 93 ohms or
greater while providing the positive logic ““NOR"’
function and its complement simultaneously.

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

ov
“NOR" Vee “OR" UNIT UNDER TEST .o
05 93 04 Q
uORn O
S0 3153 T
— O—5.2V  TO TEKTRONIX
N y’ Vee 567 (——-D
OR EQUIVALENT " min 93 Q COAX
6+z ns [=—=S0nstyp 6+2ns
. -1 e — -1
" 90% Vi =—0.725 =0.070 V
50%
10% v, = 1600 =0.150V
| —o [ty o —ety;
25k S 124k 25k - et et
oR 90%
¢ 50%-
l L I J 0%
& 071 o3 1 2
9 10 Vag Vee —=ta =ty
EXPANDER TO MC304 |-t t
INPUT BIAS DRIVER 90%
50%
“NOR” 10%
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde +1%
@ { —55°C| — | —0.945 |—1.450| —5.20 | —1.25
+25°C [ —0.690 | —0.795 [—1.350 | —5.20 | —1.15.
Temperature | |'yosec [~— T—g.655 [—1300] <520 100
Symbol Test Limits
L \ Vi max A Ve Ve @ Ground Pin No ,_55‘0 '+25°I7 -!-1?5'0 Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo | PinNo Pin No in( ) Min | Max | Min | Max{ Min | Max
Power Supply Drain Current — — — 2,6,7.8 1 4,5 3 1e(2) — 45 — 45 — 45 mAdc
Input Current 6 - — 2,78 1 — 3 Lin (6) —_ — — 100 — — wAdc
A N = N B S N I = I I I =1 =
8 — — 6, — in — — - — —
“NOR” Logical “1" = = 6 27,8 1 45 3 Vi(6) | —0.805|—0.945 [—0.670 [—0.795[—0.505 |—0.655 | vdc
Output Voltage — — ; 22; { 45 3 ;. g) ' ’ *
— - 2,6, 45 3 1 (8)
“NOR™ Logical “0" = s = 27,8 1 45 3 Ve(6) | —1,540|—1.850 |—1.450 |—1.750 |—1.320 [—1.675 | Vdc
Output Voltage - 7 - 2,6,8 1 45 3 va(7) * ¥ * ' '
— 8 - 26,7 1 45 3 Va(8)
“OR" Logical “1” = 0 = 2,78 1 45 3 Vs(6) | —0.805[—0.945 [0.670 |—0.795 [-0.505 [-0.655 | vdc
Output Voltage — 7 — 26,8 1 45 3 zs (W)
— 8 — 26,7 1 4,5 3 s (8)
“O0R" Logical 0" — — 6 2,78 1 45 3 va(6) | —1.540 |—1.850 [-1.450 [—1.750 [—1.320 |-1.675 vde
Output Voltage — — 7 2,6,8 1 45 3 Vi (7)
— — 8 26,7 1 45 3 V2 (8)
Switching Times Pui’nse Pﬂ:;sf Typ| Max| Typ| Max{ Typ| Max
Propagation Delay Tims 6 5 — 2,78 1 — 3 tar (5) 10.0 20.0 10.0] 200 15.0[ 30.0 ns
6 4 - 27,8 1 — 3 tar (8) 120| 250| 120 25.0| 17.0] 340
6 5 - 27,8 1 - 3 tdz (5) 120| 250| 120( 25.0| 13.0| 300
6 4 — 2,78 1 — 3 td: (4) 100| 200| 100( 200| 11.0]| 250
Rise Time 6 5 — 2,78 1 —_ 3 1 (5) 13.0 25.0 13.0 25.0 16.0 31.0
6 4 —_ 2,78 1 —_— 3 t- 4) 10.0 200 10.0 20.0 14.5 26.0
Fall Time 6 5 — | 218 1 — 3 tr(5) 15.0 350 150( 350| 200| 40.0
6 4 —_— 2,78 1 — 3 t (4) 15.0 35.0 15.0 35.0 20.0 40.0

Pins not listed are left open. (@ Output is loaded with a 93-ohm resistor.
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LAMP DRIVER MECL MC300 series

MC316

Lamp driver that provides “‘OR’"" or “*“NOR"’' log@c
depending on the bias arrangement used and is
capable of driving 6V lamps.

OUTPUT @9 Vec © 10
400
s
S 3k
Pt
ws
wg
750
4 5 6 03 2 7 8
GND Vee

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1% mAde
@ Test —55°C | — | —0.945]—1.450] —5.20 | —1.25 | +6.0 | 100
Temperature { +25°C [—0.670| —0.795 [ —1.350 | —5.20 | —1.15 | +6.0 | 100
+125°¢ [ — | —0.655 | —1.300] —5.20 | —1.00 | +6.0 50
Symbol Test Limits )
Vo | Vime | W Vee Vas Vec | L@ |Ground Pin No —55°C +25°C +125°C Unit
Characteristic PinNo | PinNo |PinNo |PinNo |PinNo |PinNo |PinNo | PinNo in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — 45,6 — 2,7 8 10 — 3 lc (10) — 21.0 — 21.0 —_ 20.5
— | 456 - 27 8 10 — 3 1) — | 8o | —| 80 | — |27 mAdc
Input Current 4 — — 2567 | 8 10 — 3 Iin (8) — | =] = 20| — | — whdc
5 — — |2487 | 8 10 — 3 1in (5) R R I
6 - — 2457 | 8 10 - 3 Tin (6) e - -
7 — — |2a56 | 8 10 — 3 Vo (1) R [ R -
8 — — 2457 | & 10 — 3 1in (8) — | - = — | -
Output Voltage, Low — — 6 |2457 | s 10 9 3 Vou (9) — | os | —| 10| — | o8
- - 6 |2458 | 7 10 9 3 Vou (9) — o | —| 10| — | o8
Output Voltage, High - 4 — |2567 | 8 1099 | — 3 Vou (4) — | = | —| 58| — | ss vdc
— 5 — |2487 | 8 1090 | — 3 Vor (5) - -] = —
— 6 — |2a57 | 8 1090 | — 3 Vou (6) - -] = _ J
— 6 — |2a58 | 7 1090 | — 3 Vou (6) — | = = _

Pins not listed are left open. (©DPin 9 is connected to Vcc through a 10 k-ohm resistor.
@ . specified for ambient temperature conditions. IL = 100 mAdc at Tc = 4-125°C is acceptable, requiring a heat sink.
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MECL-TO-SATURATED LOGIC
TRANSLATOR

MC317

MECL MC300 series

Level translator intended for converting non-
saturated MECL signal levels to saturated logic
levels; provides ‘‘OR’’ or “‘NOR"’ logic depend-
ing on the bias arrangement used.

SWITCHING TEST CIl
OUTPUT © 8 Vee T 10 1 ST CIRCUIT AND WAVEFORMS
TO TEKTRONIX 567 OR EQUIVALENT
Sk | 20kQ =1% O
3 1k 5 g
INS14
$2x DIODES
” =
<
103
1 INPUT PULSE T0 L&Y =6=2ns
UNIT UNDER TEST l Vi =—0.745 £0.055V
; Vi =-—1575 =0.110V
QUTPUT PULSE " _—
SWITCH POSITI : by
(SWITCH POSITION b) R
—atos o ton 125V@125°C
750 15V
QUTPUT PULSE
(SWITCH POSITION a)
o3 2 7 8
GND Vee
ELECTRICAL CHARACTERISTICS
Test Conditions
vde =1% mAde
@Test ~55°¢ | — [-—0.945 [-1.450 | —520 | —1.25 [ +60 | 10
Temperatare { +25°C [—0.690 | —0.795 [—1.350 | —5.20 | —1.15| +6.0 | 10
+125°C | — [-0.655 [-1.300 | —5.20 | —1.00 | +6.0 | 10
. Symbol Test Limits
Vol Vi | W Vee Vo | Vec | W | Ground | “pinto —95°C +25°C +125°C | Unit
Characteristic PinNo| -PinNo | PinNo | PinNo | PinNo |PinNo| PinNo | PinNo | in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — 6 —_ 2,457 8 10 — 3 lc (10) — 7.0 — 7.0 — 6.8 mAde
— — — 24567 8 10 — 3 16(2) — |70l — | 70| — | 68 | mac
Input Current 4 - - 2,567 8 10 — 3 Tin () - - - | 20| — | — uhde
. 5 —_ — 2,467 8 10 —_ 3 lin (5) — - - - -
6 —_ _ 2,457 8 10 _— 3 lin (6) — - - - -
7 — — 2,458 6 10 - 3 Tin (7) —_ —_ — — —
8 - — 2,457 6 10 —_— 3 lin (8) - - - - -
Output Voitage, High — — — 24567 8 10 — 3 Vou (9) — - 5.8 — - — vde
— ~ — 2,45,6,8 7 10 —_ 3 Vou (9) — — 5.8 - - — Vde
Output Veltage, Low — 4 — 2,56,7 8 10 9 3 VoL (9) — 0.45 — 0.45 - 0.50 Vvde
- 5 — 2,467 8 10 9 3 Vou (9) - - -
— 6 — 2,457 8 10 9 3 VoL (9) - - # - l
—_ 6 _ 2458 7 10 9 3 YoL (9) bl - -
Switehing Times e | o ‘ Typ | Max | Typ | Max | Typ | Max
Turn-On Time 6 9 — 2,457 8 10 —_ 3 ton 275 | 400 | 275 | 350 | 295 | 350 ns
8 9 — 2,457 6 10 — 3 ton 275 | 400 | 275 [ 350 | 295 | 350
Turn-0ff Time 6 9 — 24,57 8 10 — 3 tott 250 | 400 | 260 | 350 | 27.0 | 400
8 9 _ 2,457 6 10 —_ 3 totr 25.0 40.0 26.0 35.0 27.0 40.0
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SATURATED LOGIC-T0-MECL MECL MC300 series
DUAL TRANSLATOR

MC318

Level translator intended for converting satu-
rated logic levels to non-saturated MECL signal
levels.

750 10 Vec ? 7 o4 750

10 ) ' J P
> 1{ >
9 $ 300 2853 3003 5
3 b
o
29k 1 ! 1 329k
<
] J/‘ 253 v

< < <
36kg 1.24% 3 2k 2k 3 2k 124k <336k

AA

Vgg O8 Vee g 2 GNDO3

SWITCHING CHARACTERISTICS AND WAVEFORMS

€in -
! +18V@-55°C
+15V@25°C

+125V@125°C
e
90%
50%
10%
567 OR EQUIVALENT F=—t
ELECTRICAL CHARACTERISTICS
) Test Conditions
Vdec +1%
s { —55°C +045 | +5.0 | —520 | +6.0
+25°C +045 | +50 | —520 [ +6.0
Temperature | \ yps0¢  [J0.45 | +5.0 | =520 | 160
symbol Test Limits
. v v Ve | Vee around Ay —55°C | +25° | +125°C | Unit
Characteristic PinNo | PinNo | PinNo | PinNo Pin No in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — —_ 2 7 3 le (@ - 4.0 = 4.0 3.9 mAdc
— 2 7 3 €@ . — | 240 | = | 240 | — | 233 mAdc
Input Load Current — — 2 7 35 1L (5) - - — 8.0 —_ - mAdc
— — 2 7 36 1. (6) - - - - =
— - 2 7 39 1L (9) - - = — -
- — 2 7 3,10 1. (10) — - | = — —
Input Reverse Current —_— —_ 2 57 3,6 I (5) - — — 0.5 — 2.0 uAdc
— - 2 67 35 1x (6) — - — —
- - 2 7.9 3,10 I (9) — - - —
— — 2 7,10 3,9 1x (10) — — — —
“OR" Logical 1" — 5 2 7 3 Vs (4) —0.825 | —0.945 |—0.690] —0.795 |—0.525 | —0.655 vdc
Output Voltage - 6 2 7 3 Vs (4)
— 9 2 7 3 Vs (1) l l l l
- 10 2 7 3 Vs (1)
“OR" Logical “0" 5 — 2 7 3 V2 (8) 1,560 |—1.850 | —1.465 | —1.750 [—1.340 | —1.675 vdc
Output Voltage 6 — 2 7 3 V2 (4)
9 - 2 7 3 Va (1) l l l
10 - 2 7 3 Vi (1)
Bias Voltage - - 2 7 3 Vo (8) —119 |—132 [-1.09 |-1.22 [-095 |—1.08 vdc
Output Current ' *
Puls P
Switching Times use | Pulse Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 5 4 2 7 3 tar (4) 165 270 150 230 19.0] 280 ns
9 1 2 7 3 tar (1) 165| 270 150| 230| 19.0| 280
5 4 2 7 3 ta (4) 130| 200 155| 230| 2001 3L0
9 1 2 7 3 t: ) 130| 200 155| 230 200| 310
Rise Time 5 4 2 7 3 t(4) so| 150 7.0/ 130| 95| 160
9 1 2 7 3 t (1) 80| 150 70| 130| 95| 160
Fall Time 5 4 2 7 3 t(4) 80| 140| 75| 130 100f 170
9 1 2 7 3 te (1) 80| 140| 7.5/ 130| 100] 170

Pins not listed are left open.
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MIE(CL!

INTEGRATED CIRCUITS

INDEX
MC350 Series

Numerical Index
Logic Description

General Information
Circuit Description
Definitions
Packages
Worst-Case Transfer Characteristics
Maximum Ratings
Noise Margins

DEVICE SPECIFICATIONS

GATES
MC356 3-Input Gate
MC357 3-Input Gate
MC351 . 5-Input Gate
MC359 Dual 2-Input Gate
MC360 Dual 2-Input Gate
MC361 Dual 2-Input Gate
MC369G Dual 2-Input High-Speed Gate
MC362A Dual 3-Input Gate
MC369F Dual 4-Input High-Speed Gate
MC363F Quad 2-Input Gate
FLIP-FLOPS
MC352A R-S Flip-Flop
MC358A AC-Coupled J-K Flip-Flop
MC364 AC-Coupled J-K Flip-Flop
HALF-ADDER
MC353 Half-Adder
GATE EXPANDER
MC355 Gate Expander
DRIVERS
MC354 Bias Driver
MC365 Line Driver
MC369G Dual 2-Input Clock Driver
MC369F Dual 4-Input Clock Driver
MC366 Lamp Driver
TRANSLATORS
MC367 MECL to Saturated Logic Translator
MC368 Saturated Logic to MECL Translator
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2-39
2-39
2-40
240
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2-58
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2-65
2-67

2-68
2-69



Vee =0, VEg = -5.2V, Tp = 25°C

NUMERICAL INDEX
(Functions and Characteristics)

Propagation

DC Output Delay Total Power
Loading Factor tpd Dissipation Page
Function Type @ Each Output ns typ mW typ/pkg Case No.
5-lnput OR/NOR Gate MC351 25 75 37 71,72 2-44
R-S Flip-Flop MC352A 1 42 2-52
Half-Adder MC353 7.5 63 2-58
Bias Driver MC354 - 18 2-61
5-Input Gate Expander MC355 - 45 - 2-60
3-Input OR/NOR Gate MC356 25 75 37 2-41
3-Input OR/NOR Gate MC357 75 15 2-41
AC-Coupled J-K Flip-Flop MC358A 8.5 87 2-54
Dual 2-Input NOR Gate MC359 7.0 54 2-46
Dual 2-Input NOR Gate MC360 7.0 54 2-46
Dual 2-input NOR Gate MC361 70 41 2-46
Dual 3-Input NOR Gate MC362A
{With Internal Bias) 75 70 Y 2-48
Quad 2-Input NOR Gate MC363F 70 125 83 2-50
AC-Coupled J-K Flip-Flop MC364 12 118 71,72 2-56
Line Driver MC365 = 14 270 @ 262
Lamp Driver MC366 - - 135 2-67
Level Translator —
MECL to Saturated Logic MC367 7 (DTL) 27.5 63 2-68
Level Translator —
Saturated Logic to MECL MC368 25 (MECL) 17 105 71,72 2-69
Dual 4-Input Clock
Driver/High-Speed Gate MC369F 100 3.0 250 83 2-65
Dual 2-Input Clock
Driver/High-Speed Gate MC369G 100 3.0 250 YAl 2-63

@ G suffix denotes Metal Can, F suffix denotes Flat Package. (i.e., MC351G = Metal Can, MC351F = Flat Package.)

(@ Wwith 50-ohm load (each side)
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LOGIC DESCRIPTION

MECL MC350 series

POSITIVE LOGIC: V, is a logical “1", V, is a logical “0"
s NEGATIVE LOGIC: V., is a logical ‘0", V, is a.logical 1"

The logic diagrams shown describe the circuits of
the MC350 line and permit quick selection of those cir-
cuits required for the implementation of this particular
logic system. Pertinent information such as logic equa-
tions, typical time delay, typical power dissipation, and
truth tables is provided to show line compatibility. Pack-
age pin numbers and fan-in and fan-out for each device

are specified on each logic diagram. The numbers at the

ends of the terminals are package pin numbers. The
numbers in parentheses indicate ac loading factors at
each terminal.

MECL circuits require a bias voltage which, for
best results, should be obtained from a regulated,
temperature-compensated, bias supply. A bias driver,
type MC354, is included in the MECL line to provide this
function when the bias driver is not contained in the
logic element. Specifications for the bias driver are
given on page 2—61

MC352A — R-S FLIP-FLOP

MC358A — AC-COUPLED J-K FLIP-FLOP

MC364 — AC-COUPLED J-K FLIP-FLOP

Provides the positive logic “NOR” function
and its complement simultaneously.

Provides the positive logic “NOR” function
and its complement simultaneously. Same as
MC356, with pull-down resistors omitted,
permitting a reduction of power dissipation
(see schematic diagram: on page 2-41).

e (15)
m7 s 1—s CLOCKED J-K OPERATION CLOCKED J-K OPERATION
B P I KT oew
R o—4 ¢le 0| ¢leo|O0|@
m1o (15) oo ]® - = CAIRIDNG = £ﬁ
e\ R s o+ g1 WKk % o [ax]1] Wek—IK 9
m72y—ls m7)—1
L8 011 1jof1]0 10K 1jof1]o 107
ty = 105ns 110} 0 T[] @ty s ([T [1]e] @sc, 4k —a4
ool @ (15) (s
Py = 42mW T T TTWD.
The Js and K; inputs. refer to logic levels TheJ and K inputs refer to logic levels while
DC Set-Reset flip-flop with expandable input while the Cp input refers to dynamic iogic the Cp, input refers to dynamic logic swings.
and buffered outputs. This fiip-flop is avail- swings. The Js and K inputs would be The 7 and K inputs should be changed to a
able without buffered outputs as MC352. changed to a logical ““1"" only while the Cp logical “1” only while the Cp input is in a
input is in a logic “1” state. (€, maximum logic “1" state. (C, maximum “1"” level =
MC351 — 5-INPUT GATE “1” level = Vee — 0.6 volts) Vee — 0.6 volts)
(1)6 s
(l;ﬂ m7 5 R-S OPERATION R-S OPERATION
mio we 4 R s o+ R § o+
(15) OTIT ] 6s | M roeqiqa e
T 1o 0 (1)65 — Qs T 700 (165 — Q5
S=6+7+8+9+10 0fo0 ' - ojfofa -
11 uqn. 1R 04 T[T [ne] WIR—] a4
4=6+7+8+9+10 - (15) (15)
_ tee = 7.5ns b = 121
ta=75ms P = 118 mW
Po = 87 mW o =2om
Pp = 37 mW L]
AC-Coupled J-K flip-flop with dc Set and Re- High-speed ac-coupled J-K flip-flop with dc
Provides the positive logic “NOR™ function set inputs and buffered outputs for counter Set and Reset inputs for counter and shift
and its complement simultaneously. and shift register applications up to 15 MHz. register up to 30 MHz op:
MC356 — 3-INPUT GATE MC357 — 3-INPUT GATE MC359 — DUAL 2INPUT GATE
(15) (15)
me 5=6+7+8 me 5=6+7+8 m7 (15)
m7 m7 6=7+8
(4F] 4=6+7+8 (18 4=6+7+8 ns
E (15) 5 E (15) ms
9,10 9,10
§=9+10
(110 (15)
ta=70ns *No pull-down resistors
ta = 70ns Pp = 15 mwW
- = 6.5
Pp = 37mW ta = 8508

Py = 27 mW/gate

Provides the positive logic “NOR" function.
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LOGIC DESCRIPTION (continued)

MESGO — DUAL 2-INPUT GATE

m7 15)
6=7+8
ms
mse Y
5=9+10

10 (15)

**Qptional pull-down resistor.
If resistor is desired, connect
pin 4 to pin 5.
ty =65ns Pp = 27 mW/gate
Provides the positive logic “NOR" function.
Same as MC359 with one output' pull-down
resistor optional (see schematic diagram'. on
page 2-46).

MC361 — DUAL 2-INPUT GATE

m7 s _
6=7+38
ms -
ms x
5=9+10
m1o (15)

**Qptional pull-down resistor .
If resistor is desired, connect
pin 4 to pin 5 or pin 6.

ty =65ns Pp = 21 mW/gate

Provides the positive logic “NOR™ function.
Same as MC359 with one output pull-down
resistor omitted and the second optional (see
schematic diagram on' page 2-46).

MC362A — DUAL 3-INPUT GATE

(16 (15)
m7 5=6+7+8
1ms

19
1o 4=9710+1
m1 (15)

ty=75n
Pp = 35mW/gate

Provides the positive logic “NOR™ function,
and features an internal bias driver. This gate
wnthout the bias driver is available as the
MC36:

MC363F — QUAD 2-INPUT GATE

MC365 — LINE DRIVER

MC369F — HIGH-SPEED CLOCK DRIVER

(16 (15) OR DUAL 4 |NPUT GATE
w7 5=5+7 (5052 LIN) g;:ﬁuswwn
me 5-6+778
15 @7
®9 (8)=m m7 (2;8 9=5+6+7+8
(110 (8 4=6+7+38 (15)
(15

. E (5092 LINE)
mu (15) (1 e
:D°—13=—n+12 9 10— @12 1=1+12+13+14
m12 @13
214 10=11+12+13+14

(114 D_(IS)
2=14+1
1

ty = 6.5ns = 31 mW/gate

Provides the positive logic “NOR™ function,
and features an internal bias driver.

tg =14ns
Pp = 270 mW (with 50 © load)
Drives lines of 50 ohms or greater while pro-

viding the positive logic “NOR" function and
its complement simultaneously.

(15)
ta=3ns
Pp = 125 mW/gate

Provides the positive logic “NOR" function
and its complement simultaneously.

'MC3696 — HIGH-SPEED CLOCK DRIVER

OR DUAL 2-INPUT GATE

(15)

@s 4=5+6

@6 7=5+6
(15)
(15)

(9 1=9+10

@10 8=9+10
(15)

‘dl = 3ns

Pp = 125 mW/gate

Provides the positive logic “NOR” function
and its complement simultaneously.

MC353 — HALF-ADDER
(15)

M1 ‘“—‘ 6 “CARRY” = AB =
[15) 109
@8A 5“NOR" = RB =87
(298 (15) _
4SUM” = AB + AB =
()78 (107)+ (8¢9
tu=7ns
Pp = 63mW

Provides the “SUM”, “CARRY”, and “NOR"”

jons si Iy. If complement in-
puts are not used, an undefined state can
oceur.

MC366 — LAMP DRIVER

(14 (10 mA)
s 9=4+5+6
ms
m7 (10mA)
9=7+8
ms
P, = 135mW

Capable of driving 6-volt lamps. Positive
“NOR” function is obtained by applying Ves
to pin 4, 5, or 6, with pins 7 and 8 used as
inputs. Positive “‘OR" is obtained by apply-
ing Vyy to pin 7 or 8, with pins 4, 5, and 6
used as inputs.

MC367 — LEVEL TRANSLATOR

MC368 — LEVEL TRANSLATOR

MC355 — 5-INPUT EXPANDER

(MECL 2) 4 (0TL7) (OTL8)5 (MECL 15)
-(MECL 2)5 =455+6 4=54+% \
(MECL 2)6 (DTL8) 6 (U 7 —a
(MECL2)7 o1L7) (01L8)9 (MECL1S) We-0s AN
9=7+8 T1=93+T10 m1

(MECL2)8 (OTL8) 10

ts = 30ns =17ns ty=>5ns

Po = 63mW = 105mwW

Intended for converting non-saturated MECL
signal levels to saturated logic levels. Posi-
tive “NOR™ function is obtained by applying
Vyg to pin 7 or 8, wuth pins 4, 5, and 6 used
as inputs. Positive “OR” is obtained by ap-
plying Vyy to pin 4, 5, or 6, with pins 7 and 8
used as inputs.

Intended for converting saturated logic lev-
els to non-saturated MECL signal levels. By
applying DTL input logic levels as defined by
logical “0" at 0.4 V and logical “1”at 5.0V,
corresponding MECL outputs are obtained as
defined by logical “0” at —1.55 V and logi-

cal “1"at —0.75 V.

For use with the MC352A, MC356, MC357,
and MC365. Each expander unit increases
the fan-in of the basic gate by five. For high-
est performance, a maximum of three ex-
pander units per gate is recommended.
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| GENERAL INFORMATION \

MECL MC350 series

CIRCUIT DESCRIPTION

The MECL line of monolithic integrated logic
circuits was designed as a non-saturating form of
logic which eliminates transistor storage time as a
speed limiting characteristic, and permits extremely
high-speed operation.

The typical MECL circuit comprises adifferential-
amplifier input, with emitter-follower output to re-
store dc levels. High fan-out operation is possible be-
cause of the high input impedance of the differential
amplifier and the low output impedance of the emit-
ter followers. Power-supply noise is virtually elimi-
nated by the nearly constant current drain of the dif-
ferential amplifier, even during the transition period.
Basic gate design provides for simultaneous output
of both the function and its complement.

POWER-SUPPLY CONNECTIONS

Any one of the power supply nodes, Vgg, Vcc,
or VEg may be used as ground; however, the manu-
facturer has found it most convenient to ground the
Vccnode. Insuch acase: Voc =0, Vgg=—1.15V,
VEg = —5.2 V, as shown in the schematic diagram
above. )

SYSTEM LOGIC SPECIFICATIONS

The output logic swing of 0.8 V then varies from
a low state of V| = —1.55V to a high state of V|4 =
—0.75 V with respect to ground.

Positive. logic is used when reference is made to
logical ““‘Q’s’" or ““1's”’. Then

Dynamic logic refers to a change of logic states.
Dynamic "0 is a negative going voltage excursion
and a dynamic 1" is a positive going voltage excur-
sion.

CIRCUIT OPERATION

Afixed biasof —1.15 volts is applied to the “’bias in-
put” of thedifferential amplifier and the logic signalsare
applied to the “signal input”. If alogical 0" is ap-
plied, the current through RE is supplied by the fixed-
biased transistor. A drop of 800 mV occurs across
Rc2. The OR output then is —1.55 V, or one VRE-
drop below 800 mV. Since no current flows in the
“signal input” transistor, the NOR outputisa Vgg-
drop below ground, or —0.75 volts. When a logical
“1" level is applied to the “signal input”, the current
through Rc2 is switched to the ‘‘signal input” tran-
sistor and a drop of 800 mV occurs across Rgq. The
OR output then goes to —0.75 volts and the NOR
output goes to —1.55 volts.

Note: Any unused input should be connected to VEE.
BIAS VOLTAGE SOURCE

The bias voltage applied to the bias input is ob-
tained from a regulated, temperature-compensated
bias driver, type MC354. The temperature charac-
teristics of the bias driver compensate for any varia-
tions in circuit operating point over the temperature
range or supply voltage changes, to insure that the
threshold point is always in the center of the transi-
tion region. The bias driver can be used to drive up

0 =—-155V typical to 25 logic elements and should be employed for all
1"=-075V elements except those with built-in bias networks.
BASIC MECL GATE CIRCUIT
DIFFERENTIAL _ EMITTER
AMPLIFIER Vec = GND. T FOLLOWER
>
e SRe l)
LOGICAL “1" = /
=075V FOR LOGICAL “1" INPUT, “NOR” OUTPUT = —1.55 V
LOGICAL * o - “OR” OUTPUT = —0.75 V
—155 FOR LOGICAL “0" INPUT, “NOR” OUTPUT = —0.75 V
ourPUT “OR” OUTPUT = —1.55 V
SIGNAL INPUT
o J 0
BIAS INPUT b o 3 “OR”
Vg = S Re SRo . SRo  oQuTPUT -
—1.15 Vde
O Vge = —52V
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GENERAL INFORMATION (continued)

DEFINITIONS

ejn  AC signal applied to the input
eout AC signal at the output

Ic Amount of current drawn from the positive
power supply by the test unit

Icex Total collector leakage current exhibited by
the gate expander when all inputs are at the
negative supply potential

Ig Amount of current drawn from the test unit
by the negative power supply

lin Current drawn by the input of the test unit
when a logical “‘1"* (V) is applied to the input

I Current drawn from a node when that node
is at ground potential '

tg1 Time required for the output pulse to reach
the 50% point of its leading edge when refer-
enced to the 50% point of the input pulse
leading edge

tyo  Time required for the output puise to reach
the 50% point of its trailing edge when refer-
enced to the 50% point of the input pulse
trailing edge

tyf  Time required for a flip-flop output to reach
the 50% point of its negative going edge when
referenced to the 50% point of the input pulse
leading edge

tdr Time required for a flip-flop output to reach
the 50% point of its positive going edge when
referenced to the 50% point of the inputpulse
leading edge

tf Time required for the output pulse to go more
- negative from its 90% point to its 10% point

PACKAGES

All MECL integrated circuits are available in both the
TO-91, 10-lead flat package and the 10-lead metal
package. To order the flat package, add suffix “F"" to
basic type number; to order metal package, add suffix
nGr.

T

Vi

Va

V3

Vq

Vs

Ve

VH
VL
VOH

VoL

a Vi
a Vg

Time required for the output pulse to go more
positive from its 10% point to its 90% point

“NOR"’ output voltage — logical *’1"" level out-
put voltage when a logical “0” level (V) is
applied to the input

“OR" output voltage — logical ‘0" level out-
put voltage when a logical 0" level (V) is
applied to the input

Saturation breakpoint voltage which corres-
ponds to the “NOR’ output characteristic
where the rate of change in the output voltage
to the rate of change in input voltage is zero

“NOR’’ output voltage — logical 0" level
output voltage when a logical “1” level
(V1 max) level is applied to the input

“OR" output voltage — logical “‘1"" level out-
put voltage when a logical ‘1" (V1 max) level
is applied to the input

Output latch voltage — input voltage to a flip-
flop which causes the output voltage to change
from a logical 1"’ level to a logical 0" level
and corresponds to the point where the rate
of change in the output voltage to the rate of
the input voltage approaches infinity

Logical ““1"" input voltage

Logical ’0”" input voltage

High-level output voltage when the saturated
logic circuit output is in an “‘off’’ condition
Low-level output voltage when the saturated
logic output circuit is in an ““on’’ condition

Change in the ““1’’ level output voltage as the
load is varied from no load to full load

Exceptions: Types MC363F and MC369F are avail-

able only in the TO-86, 14-lead flat pack-
age; type MC369G is available only in
the metal package.

10-LEAD
METAL PACKAGE [ | 1091

} or by shoulder on pin.
. All pins electrically

SR isolated from package.

MC355 — Pin 5 connected to case
All other types — Pin 2 connected to case

Lead 1 identified by color dot

Lead 1 identified by color dot

M
'_)' or by elbow on pin.

Al pins electrically
isolated trom package.
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GENERAL INFORMATION (continued)

WORST-CASE
TRANSFER CHARACTERISTICS

The following graphs show minimum and maximum limits of major
parameters associated with the transfer characteristics of the MECL line.
Min-Max limits, given at three different temperatures can be interpreted for
design purposes as 10% to 90% spreads at all points on the curve except
for guaranteed points in the Electrical Characteristics tables.

DEFINITIONS
~1350 0795 e, NOUTS)
v, Ve
g
g
— v
Ve
0
| W F v X XY
-3V s So-£>a iy scopE
~25Hz
S e
[ 0s
v RwOn |\ / /1 1 recion 10
W T =TT
125
g
i oy “1” REGION E

SN
//,/

e 18
l b '
20
‘ 06
|,
0 REGION '\ \/ / “1" REGION
10
/Y +25°C -
y 1425
“1" REGION 14 3
Lo/ [ hd
A =)

/
N

0" REGION

\ —

5 1

A
> ©
o o

“0" REGION X “1" REGIO 0
10
+15°C =
K}\ { 128
2
I
/ A
/
“1" REGION \_,/ 18
0" REGION 1" REG!
L 20
8 16 14 12 10 08 05 04 02

& (VOLTS)

MAXIMUM RATINGS
I Symbol , Rating l Unit ]
Ratings above which device life may be ln}paired:

Characteristic

Power Supply Voitage (Vec = 0) Vee -10 Vde
Base Input Voltage (Vec = 0) Vin 0 Vdc to Vee vde
Output Source Current lo 20 mAdc
Storage Temperature Range Tag —65 to +150 °C

Recommended maximum ratings above which performance may be
degraded:

Operating Temperature Range Ta 0to +75 °C
AC Fan-In (Expandable Gates) m 18 —
AC Fan-Qut* (Gates and Flip-Flops) n 15 —_

*Although a minimum dc fan-out of 25 is guaranteed in each electrical specifi-
cation, it is d that the i ac fan-out of 15 be used for
high-speed operation.

NOISE MARGINS (90 PERCENTILE)

The following graphs show worst-case Noise Margins as a function
of temperature and fan-out. Top graph illustrates the advantage gained
through use of MC354 bias driver, as compared with non-compensated fixed
bias source, bottom.

Note: Any unused input should be connected to V.

USING MC354
300 ]
\\ “1" FANOUT =1
N
2 TN “1" FAN-OUT = 15
s i
= 1 \\\'\
& 200
S “0" FAN-OUT = 1 to 15
2
100 :
0 25 50 75
TEMPERATURE (°C)
USING FIXED Vggof —1.15V
400 LWL
“1" FAN-OUT = 1
//
\ 1 ol
] 1
: 1
= \ // “1" FAN-OUT = 15
5 )
& 300 ><,
= b1
2} L1
e / >< —
.
// \\
I~ 0" FANOUT =110 15
200
0 2 50 75

TEMPERATURE (°C)

2-40



{ S.PUT GATES \ MECL MC350 series

MC356 - MC357

Expandable 3-input gates that provide the posi-
tive logic ““NOR"’ function and its complement
simultaneously. MC357 omits output pull-down
resistors, permitting reduction of power
dissipation.

Vee

R
R )
ézg(ll {315 J)
9
o—
EXPANDER
INPUT

*Resistors Ry are omitted in

OR MC357 circuits to permit re-

O
4 duction of Power Dissipation
P 5” in systems where logic opera-
10 l L L $ NOR tions are performed at circuit
6 7 8 10 Vg outputs.

TOMC354 Re
BIAS DRIVER | 94
2
Vee
SWITCHING TIME TEST CIRCUIT
0
L I0sv

€g

567 l_j
INPUT PULSE t, AND t; = 6 £2 s OR EQUIVALENT | ‘-*’
|_\ ‘O-
Stray capacitance introduced by the test jig: - 3
Cs = (n + 12) pF where n = number of fan-outs. L
PROPAGATION DELAY RISE AND FALL TIME
eauq:7 €in €out
90%
woR” N |~
\ L 10%
tai P —-i =ty e F=-t,
€in €out
S Fan-in obtained with MC355
“NOR” 50% input expanders; all but driven
— —— input connected to —5.2 V.
ta ta
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MC356, MC357 (continued)

TYPICAL INPUT TYPICAL OUTPUT
CHARACTERISTICS CHARACTERISTICS
0.1 T T 7T T T
| Ta=25°C ' 2 ?TE%_
s vl kA < & 1/249) 1/24Q
] |1 /] conoucrio a3 ! |
€ il REGION s E o
= 2-—=0
2 TRANSITION s
< I~ REGION 3x
E : 3= M I
-/ e
CUTOFF
1 1/175k 2 1 kT
oo REson A SSm
16 14 12 10 06 20 16 12 08 04
© e, (0.1V/DIV eour (0.2 V/DIV)
TYPICAL SWITCHING TIME VARIATIONS
MC356
10, T T T 60 T T
SUPPLY VOLTAGE VARIATION FAN-IN VARIATION
%, FAN-OUT = 1
o = = s _
= = & A0F“NOR"OUTPUT
£ St 2 P
= =
£ = t,_L—"]
- ta -
6 20 //,//{'4
FANOUT = 1 /5 /;/-
T = 25°C —
r~m‘m"m|nf'uv =t ta
R T R S S S R — 17 15 18
—Vee, POWER SUPPLY VARIATION (VOLTS) m, FAN-IN
SWITCHING CHARACTERISTICS (10% to 90% distribution)
Em gm ==
I s | B
& 2 S 20 o
g g —1 —_—
= —_———)f————— = s —_—
S o —— — o — ] / e ——
£ o e et
5 e
30 60
]
-
o t _ t; —
g 2 2 40 —1 e
- e e o ] e S | = - ——
] - = - —_——1 T/
= 10 —— E Nf—— e
o ey X L L L — K3 —'___”
— /
0 0
10 15 0 10 15
n, FAN-OUT n, FAN-OUT
“NOR” OUTPUT
0°C and +25°C

—_——— 75
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MC356, MC357 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vdec =1%
@ Test 0°C } —0.850 [ —1.350 | —5.20 | —1.18
+25°¢ [ —0.670] —0.795 | —1.350 | —5.20 | —1.15
T"""'“‘"”{nm — [ —0.725] 1350 | —5.20 | —1.08
Symbol Test Limits
Vi | Vima \ Vee Vs av;, I Ground Pin No 0°c +25°C _+75°c Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo | PinNo| PinNo | PinNo in( ) Min | Max| Min| Max| Min | Max
Power Supply MC356 — — — 2,678 1 — — 3 1e(2) - 9.25 — 8.85 — 8.15| mAdc
Drain Current MC3s7 — —_ — 2,678 1 —_ — 3 1e (2) — 38 — 3.6 — 33| mAde
Input Current 6 — —_ 2,78 1 —_ — 3 lin (6) —_ — —_ 100 —_ —_ uAdc
7 —_ - 268 1 —_ — 3 lia (7) —_ — —_ l — — l
8 —_ — 2,67 1 —_ - 3 lin (8) — —_ — - -
“'NOR"" Logical 1"’ _ — 6 278 1 —_ —_ 3 Vi (5) —0.715 | —0.850 | —0.670 | —0.795| —0.590 | —0.725|  Vdc
Output Voltage - — 7 26,8 1 -_ — 3 Vi () 1 l l l l l l
_ —_ 8 2,67 1 — —_ 3 Vi (8)
“NOR’" Logical 0" — 6 —_ 2,78 1 —_ —_ 3 Va (5) —1.510 |—1.880 | —1.465 | —1.750| —1.395{—1.730| Vdc
Output Voitage — 7 - 2,68 1 — — 3 Va (5) l l l l l l l
— 8 —_ 2867 1 — _— 3 Va (5)
“OR" Logical “1" — 6 — 2,78 1 — —_ 3 Vs (4) —0.715 |—0.850 | —0.670 | —0.795| —0.590 | —0.725| Vdc
Output Voitage — 7 — 2,68 1 — — 3 Vs (8) l l l l l l l
—_ 8 —_ 2,6,7 1 — — 3 Vs (4)
“QR" Logical “0" — — 6 2,78 1 —_ — 3 V2 (8) —1.510 |—1.880 | —1.465 [—1.750 | —1.395 |—1.730| Vdc
Output Voitage — — 7 26,8 1 —_ - 3 V2 (4) l l l l 1 l 1
—_ —_ 8 2,6,7 1 _ — 3 V2 (4)
“NOR"" Output
Voitage Change — — 6 2,78 1 — 50 3 AVI(5) — |-0.055 — |-0.055 — |—0.065] Voits
(No load to full load)
“OR"" Output Voltage Change — 6 —_ 2,78 1 — 4@ 3 AVs (4) — |-0.055 — |-0.055 — |—0.085] Volts
(No load to full load)
“NOR" Saturation — — - 2,78 1 6@ —_ 3 Vi (5) — |- 051 — |— 055 — |— 0.63 vde
Breakpoint Voltage — — — 2,68 1 10 — 3 Vi (5) — l — l et l l
—_ — —_ 26,7 1 L-10) — 3 Vi (5) — — —
Pulse Pulse
Switching Times in Out Typ |Max | Typ |Max | Typ | Max
Propagation Delay Time 6 4 — 278 1 — —_ 3 tai (4) 85 115 8.5 11.5 10.0 15.0 ns
5 — 278 1 — — 3 tar (5) 65 | 105 65 | 105 7.5 | 115
6 4 — 2,78 1 —_ — 3 ta2 (4) 6.0 11.0 6.0 11.0 7.5 12.0
6 5 — 2,78 1 —_ -_ 3 taz (5) 8.5 115 8.5 115 10.0 15.0
Rise Time 6 4 — 278" 1 — — 3 te (4) 7.0 115 7.0 115 9.0 13.0
6 5 — 278 1 — - 3 tr (5) 9.0 125 9.5 125 11.5 15.5
Fall Time 6 4 — 2,78 1 — . 3 te (4) 9.0 14.0 9.5 14.0 12.0 17.0
6 5 — 278 1 — — 3 te (5) 85 | 140 9.0 | 140 | 115 | 17.0
Pins not listed are left open @ Input voltage is adjusted to obtain dv “NOR/dVin = 0. @ Current test conditions: no load = 0; full load = —2.5mAdc =5%.

SWITCHING CHARACTERISTICS (10% to 90% distribution)

z ¥ 5 30
z s tn
S 2 2 20
g =
§ 2 ——'J
2 _——-—.—_————.——————
£ £ === —
n: a. — — — — — — o —— — S ——— T
= 3
0
31 ov)|
-
-
z | b . |t -
£ = o B
= L e e e =1 = — /”—
& __.._-——-__——--——___’——-—f-'_ = L—- —’—’
2 —— m—— 2 ,/2 — - —
e —————— <20 — —
ppp—— g =
=’/”—
? 10 15 ! 10 5
i “0R” QUTPUT n. FAROUT
0°C and +25°C

— —— +75%
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S

5-INPUT GATE

MC351

AN

MECL MC350 series

A 5-input gaté that provides the positive logic
““‘OR" function and its complement simulta-
neously.

Vec 567
03 INPUT PULSE, AND t; = 6 =2 ns OR EQUIVALENT | £——~
R, > R, . . . H \O--O
Sher gRe: Stray capacitance introduced by the test jig: 3 )
¢290 Q315 Cs = (n + 12) pF where n = number of fan-outs. Z__"~"°
wOR”
bo4 PROPAGATION DELAY RISE AND FALL TIME
5 €out €in €out
“NOR” o \7 ! 0%
<:RE :Eg? :E fo 0% 10%
BIAS DRIVER 1124k § 2k el = ] ety | | -,
2 €in €out
v
EE uNuRn 50%
— | S
tar ta
TYPICAL INPUT CHARACTERISTICS TYPICAL OUTPUT CHARACTERISTICS
L T T T
L Ta = 25°C T 2 T1A=lzs ol
s e sE 1/24Q 1/24Q
5 | 1 /] conpuction 53 | [
E REGION <€ o o
= 0-—-0
g TRANSITION s
= [T REGioN 3x
] T EER [
|| curorr 11/17 v \ \
- . 2 ¥ k1
o "0 REGION A 1] L\
16 14 12 10 0.6 20 16 12 08 04 0
e, (0.1V/DIV) oyt (0.2 V/DIV)
SWITCHING CHARACTERISTICS (10% to 90% distribution)
5 30 & 30 —
e £ -_
- P T
S 2 ) S
= = - pu——
S 3 — —_——
= ————— — = Pt [
g 10 £ 10 ——t
[=} o ——
g e e e e i e s e g . = g et
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30 60 —
—
. t t //’ -
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g 20— I pp——— g o T
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& 10 — —_—— — = = 92 e ™ "] —— I
= %smb— S ;_4/—-\/
0 5 10 15 0 10 15
n, FAN-OUT n, FAN-QUT
“NOR” OUTPUT
0°C and +25°C

SWITCHING TIME TEST CIRCUIT
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MC351 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
de =1%
0°C | — |—0.850 [—1.350 | —5.20 | —1.18
nn%:r:sl:lu{+25°ﬁ —0.670] —0.795 |—1.350 | —520 | —1.15
+75°C | — |-—0.725 |-1.350 | —5.20 —1.08
Test Limits
Symbol vy o Y N
Vi | View | W v, | & | eround | Finno 0°C +25°C | +75°C | Unit
Characteristic PinNo | PinNo | PinNo PinNo | PinNo [ Pin No in( ) Min | Max| Min| Max| Min | Max
Power Supply Drain Current — — — 1 — — 3 I (2) — 9.25 — 8.85 — 8.15 mAdc
Input Current 6 — — 1 - ned 3 lin (6) — — — 100 - - uAdc
7 - — 1 - - 3 lin (7) — — — — —
8 _ —_ 1 —_ — 3 lin (8) —_ _ — - —_
9 — - 1 — - 3 lin (9) — - — - -
10 — — 1 — —_ 3 lin (10) — — — — —
“'NOR" Logical “1”" — — 6 1 - - 3 Vi (5) —0.715 | —0.850 | —0.670 | —0.795{—0.590 | —0.725|  Vdc
Output Voltage —_ —_ 7 1 — —_ 3 Vi (5)
— —_ 8 1 - — 3 Vi (5)
— — 9 1 — — 3 Vi (5)
— — 10 1 — — 3 Vi (5)
“NOR” Logical ‘0" —_ 6 — 1 —_ - 3 Va (5) —1.510 |—1.880 |—1.465 | —1.750 | —1.395|—1.730| Vdc
Qutput Voltage — 7 — 1 — — 3 Vi (5)
_ 8 — 1 — — 3 Ve (5)
_ 9 — 1 — - 3 Ve (5)
e 10 — 1 — o 3 Va (5)
“OR" Logical “1” _ 6 —_ 2, 1 - — 3 Vs (4) —0.715(—0.850 | —0.670 | —0.795|—0.590 | —0.725|  Vdc
Output Voltage — 7 — 2,6, 1 —_ — 3 Vs (4)
- 8 - |2 1 — — 3 Vs (8)
—_ 9 —_— 2, 1 —_ —_ 3 Vs (4)
— 10 — 12 1 — — 3 Vs (4)
“OR” Logical “0" - — 6 2, 1 -— _ 3 Va2 (4) —1.510 | —1.880 (—1.465|—1.750| —1.395{ —1.730|  Vdc
Output Voitage — - 7 2, 1 _ — 3 V2 (4)
— — 8 2, 1 —_— —_ 3 V2 (4)
—_ — 9 2, 1 _— -_ 3 V2 (4)
— — 10 2, 1 — — 3 V2 (4)
“NOR" Output
z;lhl‘.dctm'f“l.l toad) — —_ 6 2,7,8,9,10 1 —_ 5@ 3 AVi (5) — |-0.055 — |—0.055 — |—0.065( Volts
0 load to full loa
“OR" Qutput
Y;Iullldc'hl:‘ltl oad) - 6 — 2,7,89,10 1 —_ 4@ 3 AVs (8) — |-0.055 — |—0.055 — |—0.065( Volts
o load to full loa
“NOR” Saturation —_ —_ —_ 2,7,89,10 1 6@ - 3 Vi (5) — |- o051 — |~ 055 — |— 0.63 Vde
Breakpoint Voitage —_— — — 2,6,8,9,10 1 70 — 3 V1 (5) - -
- - —_— 2,6,7.9,10 1 8@ —_ 3 Vi (5) - — —
— — — 2,6,7,8,10 1 9D - 3 Vi (5) — — —
— — — 26,789 1 100 — 3 Vi (5) — — -
Pulse Pulse
Switching Times In Out Typ | Max | Typ [ Max | Typ | Max
Propagation Delay Time 6 4 - 2,7,89,10 1 — _ 3 tar (4) 9.0 125 9.0 125 9.5 16.0 ns
3 5 — |27.89.10 1 — — 3 tai (5) 7.0 | 110 7.0 | 110 75 | 130
6 4 —_ 2,7,89,10 1 — -_ 3 ta2 (4) 6.5 11.0 6.5 11.0 75 13.0
6 5 — 2,7,8,9,10 1 —_ - 3 taz (5) 8.5 125 85 12,8 10.0 16.0
Rise Time 6 4 — 2,7,8,9,10 1 —_— - 3 t- @) 8.0 12.0 8.0 12.0 9.5 15.5
6 5 —_ 2,7,8,9,10 1 —_ - 3 te (5) 9.5 145 10.0 145 11.0 17.0
Fall Time 6 4 — 2,7,8,9,10 1 —_ —_ 3 te (4) 9.5 15.0 10.0 15.0 11.0 17.5
6 5 — 2,7,89,10 1 — — 3 t1 (5) 9.0 15.0 9.5 15.0 10.5 17.5
Pins not listed are left open @ Input voltage is adjusted to obtain dV “NOR/dVin = 0" @ Current test conditions: no load = 0; full load = —2.5mAdc *5%.
z 30 = — z 30
£ — £
= ta - T~ z te
g2, = = S 20
z - —_ z
= - - =
= — e —— = . o vt e v
é ——"'—-—- ;—"/ é Ip—— L L L
5 0——== 5 10
£ £ = —
= &
& =
30
2 ' 2
g 20 PES— w
= e [ s =
E e e ———— =
= 10 =
o — o ——_—_——W -
—_—— o
0 — 0
0 10 15 5 10 15
n, FAN-OUT n, FAN-QUT
“OR" OUTPUT
0°C and +25°C
——— - 75°C
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[ DUAL 2-INPUT GATES \

MECL MC350 series

MC359 - MC360 - MC361

Dual 2-input gates that provide the positive logic
“NOR" function. MC359 has two output pull-
down resistors; MC360 has one of the output
pull-down resistors optional; MC361 omits one
output pull-down resistor and has the second
optional.

SWITCHING TIME TEST CIRCUIT

0 MC354
MC359 BIAS DRIVER 9 1 Vi 3
290
3290 :E15° L,.'.' |7 5
< < '/ -0
6
\L o
2]
7 A :9)
8 ) b S, 3
JL2ak $124k $2k ok
Vee O2
0 MC354
M350 BIAS DRIVER Ves 30
290 J/
S0 S50 VW
< < 5
< I/ r\<:~
N, 6
7 r< 9
O
8 J! 10
128k > $2k
< o < >
> 2 124K 2k
MAN—O
20Vg; 4
MC361 70 MC354
BIAS DRIVER @ 1 Vi 3
[ 29 v
S0 150 VWv
b3 b3 N5
u
7 K |—< j 9
o— o
8 | 10
1. k
:’1'24 < 1.24k 2k
ARA
20Vge 4
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T0 TEKTRONIX I 3 ‘<)>
567 3 n
~0
INPUT PULSE , AND t = 6 =2 ns OR EQUIVALENT !‘f,'_"
s Too
Stray capacitance introduced by the test jig: 3 )
Cs = (n+ 12) pF where n = number of fan-outs. z__""°
PROPAGATION DELAY RISE AND FALL TIME
€in €out Cout
“NOR” 50% 90%
— - 10%
tar ta2 ;=] he-t,

110 0.01 MA/DIV)

SOURCE —=

lout (0.5 mA/DIV)

=—SINK

|

1

i
o

TYPICAL INPUT CHARACTERISTICS

L
|- Ta = 25°C
137 ket 1"
/1 conpuction
REGION
TRANSITION
], Recion
[ 1]
CUTOFF
[o REGION Z” 175k
oL0 [
16 14 12 10 0.6
&, (0.1V/DIV)
TYPICAL OUTPUT CHARACTERISTICS
I T 1
2 T1A=l 25°C
1/24§ 17244
1
| |
& tn
i
3 \
2 Yo kT
20 16 1Z 08 04

€out (0.2 V/DIV)




MC359, MC360, MC361 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
0°c | — |-—0.850 |—1.350 | —5.20 | —1.18
@ Test {+zs°n —0.670 | —0.795 | —1.350 | —5.20 | —L15
Temperature } \y50 [ | 0725 |—1.350 | —5.20 | —1.08
Symbol Test Limits
Vu ™ \A Vee Voo | OV, I Ground Pin No 0°c :}»25"5 .+75°B Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo|PinNo| PinNo | PinNo in(_ ) Min| Max| Min[ Max| Min| Max
Power Supply  MC359, MC360 | — — — 278910 1 — — 3 @) — | 13ss| — | 130 — | 120| made
Orain Current MCc3s1| — - —  |278910[ 1 — - 3, 16 2) — | ws| — | 101] — 9.2 | made
Input Current 7 — —_ 2,89,10 1 — — 3 Tin (7) — — — 100 — — | wAdc
8 — — 2,7,9,10 1 — — 3 lin (8) — — — — -
9 — — 2,7,8,10 1 — — 3 Tin (9) — — - - -
10 - — 2789 1 - — 3 lin (10) — — - - -
“NOR” Loglcal “1” — — 7 |28910 1 — — 3 Vi(6) |—0.715 |—0.850 [-0.670 [—0.795 |—0.590 [—0.725 | vdc
Output Voltage — - 8 2,7,9,10 1 - - 3 i 6)
— — 9 2,7,8,10 1 — — 3 Vi (5) l l 1 l l
— - 10 2,789 1 — — 3 Vi (5)
“NOR" Logical "0 — 7 — | 28910 1 — — 3 Ve(6)  [—1.510 |—1.880 |—1.465 [—1.750 [—1.395 |—1.730 | vdc
Output Voltage - 8 — 27910 1 - — 3 Ve (6)
— 9 — |27810 1 — — 3 Ve (5) l
— 10 — 2,789 1 - - 3 Ve (5)
“NOR” Output Voltage Change | — — —  |2789.10 - 6@ 3 AVI (6) — |-00ss| — |-0.0s5| — [-0.065] vdc
(No load to full oad) - — —  [2789.10 - 50 3 AVI (5) — |-o0ss| — |-00ss| — |—0.065]| vdc
“NOR" Saturation — - — 28910 1 70 — 3 Vs 6) — |05 — |-o0s55 — |-063 | vdc
Breakpoint Voltage — — — |27910 1 80 - 3 Vi (6) - - —
- —_ — |27810 1 1o} - 3 Vi (5) —_ - —
— — - 2,789 1 100 | — 3 Vi (5) — — —
Switching Times Pulse Pulse
In Out Typ | Max | Typ | Max | Typ | Max
Propagation Delay Time 7 6 — 28910 1 — - 3 tar (6) 65 | 110 | 65 | 110 | 80 | 145 ns
10 5 — 27,89 1 — — 3 tar (5) 65 | 110 | 65 |11.0 | 80 | 145
7 6 — | 28910 1 — - 3 ta2 (6) 85 | 135 | 85 | 135 | 100 | 160
10 5 - 2,788 1 — — 3 tar (5) 85 |135 | 85 [135 |100 | 160
Rise Time 7 6 — 289,10 1 —_ _— 3 t- (6) 8.5 125 9.0 125 11.0 15.5
10 s — | 2789 1 - — 3 t (5) 85 | 125 | 90 |125 | 110 | 155
Fall Time 7 6 — |289.10 1 - - 3 t(6) 8.0 | 140 | 95 |140 |15 | 170
10 5 —_ 2,789 1 _ — 3 te (5) 9.0 14.0 9.5 14.0 115 17.0
Pins not listed are left open For MC360, connect pin 4 to pin 5 for all tests (D Input voltage is adjusted to obtain dV “NOR’ /dVia = 0.
@® Current test conditions: no load = 0; full load = —2.5 mAdc £5%.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
2 3 E 60
=3 >
= ta 3 ta
= =
= Ep———— z I
S e ———| = L
3 ——— T ———] 3 __,;::::::::_————":
& 10 &2 o
2 e e e e e & _.—_;:"":.—-——‘
a e e =
= 3
3, 1 c
30 60,
] t’ 2
E - = iy
———
£ [ A £
= —— =
2 2
& 10 Z 201
0 0
0 5 10 15 5 10
n, FAN-OUT n, FAN-OUT
“NOR”
0°C and +25°C
—_———75C
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| DUAL 3-INPUT GATE L MECL MC350 series

MC362A

Dual 3-input gate that provides the positive logic
““‘NOR" function, and features an internal bias
driver.This gate is available without bias driver
as MC362.

SWITCHING TIME TEST CIRCUIT

Vec
3
S &
| 3 30
3: = E: * < 567 I 3
3255k 4 5
< o
i'! Ny INPUT PULSEL, AND t = 6 =2 s OR EQUIVALENT | £~
o -0
8 }/ Stray capacitance introduced by the tost jig: ? )
L 5 Cs = (n + 12) pF where n = number of fan-outs. Z__.""°
A 4 \l ’S)
)
6 /’1 10
2 PROPAGATION DELAY RISE AND FALL TIME
1 €in €out €out
7 K \l O I~ == 90%
’_; v .
$ A B S “NOR" 50% o
124k S1.24K S124k 32k 2k - —
1 $ b 1 ta te ti~ -t,
2
Vee
TYPICAL INPUT CHARACTERISTICS TYPICAL OUTPUT CHARACTERISTICS
o L T 1
b Ta=25°C 1 2 TIA=]25 c]
w
s A sE 1/28¢ 1/28Q
= /| _conpucTion 58 [ [
H 1 REGION < o ow
= 0 -0
g TRANSITION El
= T ReglON 3x [
i 3 £
| ll | \\
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L L 1/175k 2 1 4
o[ 7o RS A ) \
16 14 12 10 08 06 20 16 12 08 04
e, (0.1V/DIV) €aut (0.2 V/DIV)
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MC362A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
vde =1%
0°C — —0.850 | —1.350 —5.20
Yem@ :rmu {+zs°c 0,670 |—0.795 | —1350 | 520
P +75°¢ [ — |—0725]| 1350 | —5.20
Test Limits
Symbol °C 25°C 56| Uni
Vu [ Vime A Vee av;, I Ground | pinNo . + +75°C | Unit
Characteristic PinNo | PinNo | PinNo Pin No Pin No_| Pin No Pin No in( ) Min | Max | Min [ Max [ Min | Max
Pawer Supply Drain Current — — —  |12678910f — — 3 1e(2) — | 17| — | 10| — | 164| mad
Input Current 1 - - 2678910 [ — - 3 lin (1) — — — 100 — — | wAdc
6 - — 1278910 | — — 3 lin (6) — — — — -
7 - - 1,2,6,8,9,10 — — 3 lin (7) - — — — -
8 - - 1,2,6,7.9,10 — - 3 tin (8) - — - — -
[] — — 1,2,6,7,8,10 — - 3 tin (9) - — - - —
10 — — 1,2,6,789 — - 3 lin (10) - — — — -
“NOR” Logical “1"" —_ — 6 1,2,7,8,9,10 - — 3 Vi(5)  |—0.715 |—0.850 [-0.670 (—0.795 |—0.590 |-0.725 | Vdc
Output Voltage — — 7 1,2,6,8,9,10 — — 3 Vi (5)
— — 8 1,2,6,7,9,10 - — 3 Vi (5)
— — 1 2,6,7,8,9,10 — — 3 Vi (8)
— - 9 1,2,6,7,8,10 — — 3 Vi (4)
— - 10 126,789 — - 3 Vi (@)
“NOR" Logical “0" - 6 — 1,2,7,8,9,10 — - 3 Va(5)  [-1.510 [-1.880 |-1.465 [-1.750 [—1.395 [-1.730 | Vdc
Output Voltage — 7 - 1,2,6,8,9,10 - - 3 Vi (5)
— 8 - 1267910 | — — 3 Va(8)
— 1 —_ 2,6,7,89,10 - — ©3 Va(8)
— 9 — 1,2,6,7,8,10 — — 3 Ve (4) L
— 10 - 126,789 - — 3 Ve (8)
“NOR"” Output Voltage Change — - ] 1,2,7,8,9,10 — 50 3 AVI (5) — |o00ss| — 0055 — [-0.065| Voits
— — 1 2,6,7,8,9,10 — 40 3 AV (8) — |ooss| — |00s5| — |-0.065| Vvoits
“NOR" Saturation —_ — —_ 127,89,10 | 6® - 3 Vi (5) — o051 — |oss — o063 | wvdc
Breakpoint Voltage _ — _ 1,2,6,8,9,10 70 —_ 3 Vi (5) — — —
b — - 1,2,6,7,9,10 8® — 3 Vi (5) — — —
— - - 2678910 | 10 — 3 Vi (8) - - —
— — - 1267810 | 90 - 3 Vi (4) - - -
— — - 126789 [ 100 - 3 Vi (8) - - -
Pulse Pulse
Switching Times In Out Typ |Max | Typ |[Max | Typ |Max
Propagation Delay Time 6 5 — 1,27.89,10 - — 3 tar (5) 65 |105 | 65 [105 [ 75 (115 ns
1 4 - 2,6,7,89.10 — - 3 ta (4) 65 |105 | 65 [105 | 7.5 |115
6 5 - 1,2,7,8,9,10 — - 3 taz (5) 85 |15 | 85 |15 [100 |150
1 4 - 2678910 | — — 3 tar (4) 85 |115 | 85 [115 [100 150
Rise Time 6 5 — 1,2,7,89,10 - — 3 te (5) 90 |125 | 95 [125 [115 [155
1 4 - 2,6,7,8,9,10 — — 3 t 4 90 |125 | 95 [125 |11.5 |155
Fall Time 6 5 — 1278910 | — - 3 1 (5) 85 |140 | 90 |140 |15 |170
1 4 — 2,6,7,8,9,10 - - 3 t(4) 85 |140 | 90 [140 |15 [170
Pins not listed are left open.
@ Input voltage is adjusted to obtain dV “NOR"’/dVin = 0. @®Current test conditions : no load = 0; full load = —2.5 mAdc +5%.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
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J QUAD 2-INPUT GATE ﬁ\\\¥

MECL MC350 series

MC363F

Quad 2-input gate that provides the positive
logic *‘NOR'’ function, and features an internal
bias driver.

Vcc? 4
320 300
13
vy
11
o
o J/ 255k
. L
32k S124k | | 32k

L
S 2% 300
<

Yu‘
N

P~ 9°
=
_F
5=

SWITCHING TIME TEST CIRCUIT

TO TEKTRONIX | { =) J
567 2

J 2o
INPUT PULSE t, AND t; = 6 =2 ns oR cqUVALENT 2~

S Too
Stray capacitance introduced by the test jig: 3 )
Cs = (n + 12) pF where n = number of fan-outs. __//-0
PROPAGATION DELAY RISE AND FALL TIME
€in £ €out €out
- I 0%
“NOR” 50%

_ j [ _ 10%
ty == b= taz tr=l t j fe-t,

12 L0
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S s $ 126k 2k3
S 2k 3124k 3t 3
Vee O 3
TYPICAL OUTPUT CHARACTERISTICS TYPICAL INPUT CHARACTERISTICS
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s 1/37 k 1" s |
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16 14 06 200 16 12 08 04

oyt (0.2 V/DIV)
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MC363F (conti

inued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde = 1%
o°c —_ —0.850 |—1.350 —5.20
T @ Test {+25°c —0.670 | —0.795 |—1350 —5.20
M +75°C — —0.725 |—1.350 —5.20
Symbol Test Limits
] Of 2
- \ Vimax A\ Vee av;, .| Ground |  PinNo 0°c ,+25 C _+15 t Unit
Characteristic PinNo | PinNo | PinNo Pin No PinNo | PinNo| PinNo in( ) Min| Max| Min| Max| Min | Max
Power Supply Drain Current — — —  11,3,6,7,9,10,11,12,14] — — 4 le3) — 310 — 300 — 29.0 | mAdc |
Tnput Current 1 —_ — 3,6,7,9,10,11,12,14 — —_ 4 lin (1) - — —_ 100 - — uAdc
6 — - — - 4 lin (6) — — - — -
7 — - — — 4 lin (7) — - — — -
9 - — — — 4 tin (9) — — — — —
10 — - — — 4 Iin (10) —_ — — — —
1 — — — —_ 4 tin (11) — — — — —
12 it - — - 4 lin (12) — — — —_ —
14 — - - — 4 lin (14) = — — — =
“NOR" Logical 1" - — 1 - — 4 Vi) |-0.715)—0.850 |—0.670| —0.795 [ —0.590{ —0.725 | Vdc
Output Voltage — - 6 — — 4 Vi (5)
- — 7 — — 4 Vi (5)
- - 9 — — 4 Vi (8)
— — 10 — — 4 Vi (8)
— — 1 — - 4 Vi (13)
_ — 12 — - 4 Vi (13)
— — 14 — — 4 Vi (2
“NOR” Logical "0" — 1 — — — 4 Ve2)  |-1.510|—1.880 |—1.465[—1.750 [—1.395|—1.730 | vdc
Output Voltage — 6 - — — 4 Vi (5)
- 7 — - — 4 Va (5)
— 9 — - — a Vi (8)
— 10 — — - 4 Va (8)
— 1 -— — — 4 Ve (13)
— 12 — - — 4 Va(13)
— 14 — — — 4 Ve (2)
“NOR" Output Voltage Change — — — — 2 4 AV 2) — [~o0s5s| — [-00s5| — [-0.065 | voits
(No load to full load) —_ — — - 5 4 AV (5) — — —
- — — - 8 4 AV: (8) — - -
— — — — |13 4 AVi (13) — - —
“NOR” Saturation — — — 1 | — 4 Vs (2) — |-os1 — [-oss — [-063 | vac
Breakpoint Voltage — — — 70 — 4 Vi (5) — — -
— — — 100 | — 4 Vs (8) - - -
— — — 120 | — 4 Vi (13) — — —
Pulse | Pulse
Switching Time In Out Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 1 2 — | 367.91011,12,14 — - 4 tar () 65| 11.0| 65| 11.0| 80| 145] ns
6 5 — | 1.37,9,1011,12,14 - — 4 tar (5)
9 8 — | 1,36,7,10,11,12,14 — — 4 tar (8)
11 13 — 1,3,6,7,9,10,12,14 - — 4 tar (13)
1 2 — | 367.91011,12,14 — — a taz (2) 85| 135| 85| 135 100( 160
6 5 — | 1,37,910,11,12,14 — —_ 4 taz (5)
9 8 — | 1,36,7,10,11,12,14 — - 4 taz (8)
1 13 - 1,3,6,7,9,10,12,14 — — 4 taz (13)
Rise Time 1 2 — 3,6,7,9,10,11,12,14 —_ — 4 t(2) 8.5 125 9.0 12.5 11.0 155
6 5 — | 137.9,1011,12,14 — — 4 te (5)
9 8 — | 136,7,1011,12,14 — - 4 t (8)
11 13 — 1,3,6,7,9,10,12,14 — — 4 t(13)
Fall Time 1 2 — | 367810111214 — - a te(2) 90| 140 95| 140| 15| 170
6 5 — | 137,9,10,11,12,14 — — 4 t¢(5)
9 8 — | 136,7.1011,12,14 — - 4 t1 (8)
1 13 - 3,6,7,9,1012,14 - — 4 t(13)

Pins not listed are left open. (@ Input voltage is adjusted to obtain dv “NOR" /dVin = 0.

SWITCHING CHARACTERISTICS (10% to 90% distribution)

@ Current test conditions: no load = 0; full loal

a

= —2.5mAdc =5%.

= 3 = 60,
e £
z ta z te
= 8,
: 2 ——— 3
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£ P R = %
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= 20 —d w 4
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w 5
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= 1 Z 20
M) 5 10 15 %
n, FAN-OUT -
0°C and +25°C
— e +-75°C
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R-S FLIP-FLOP L

MECL MC350 series

MC352A

DC Set-Reset flip-flop with an expandable input
and buffered outputs. This flip-flop is available
without buffered outputs as MC352.

Vee

e
30 S 220

TT
7
I
L

2l

9
3

24k $15824k °

9 EXPANDER 1

INPUTS
8
S 2k 3875 2k
02

Vee

SWITCHING TIME TEST CIRCUIT

€in OF Eipns

TO TEKTRONIX
567
OR EQUIVALENT

Stray capacitance introduced by the test jig:
Cs = (n + 12) pF where n = number of fan-outs.

TRANSFER CHARACTERISTICS

SWITCHING TIME WAVEFORMS
PW PW
100 ns ! 100 ns
1350V €in 0 max ‘ —\ max
vI [ v,
| ¢ INPUT TO SET — &5
v, \, Vy— Cout t,=6=2ns —=f l=—DELAY 20 ns min
. 1\?
INPUT TO RESET . .
f
QOUT e
p———————o0—
f— tyg
0 O
[ Q e—or1g,
WW
~ 25Hz TEST J:-‘ \
*FOR “Q" TESTS REVERSE “S AND “R” CONNECTIONS Qout
— ey,
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MC352A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1%
0°C | — —0.850 |—1.350 —5.20
Te’lll@'l:::I:lre {+25°C —0.670 {—0.795 |—1.350 —5.20
+75°C - —0.725 [—1.350 —5.20
Symbol Test Limits
Vu Vi | W©@ Vee av;, Y Ground Pin No _ 0°c :"25.‘: .+75°C Unit
Characteristic pinNo | PinNo | Pin No PinNo | PinNo | PinNo | PinNo in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current - - - . 2,6,7,9,10 - —_ 3 1e (6) — 10.35 — 10.35 —_ 9.52 mAdc
Input Current 6 —_ -— 2,7,9,10 —_ — 3 lin (6) —_ — - 100 - —_ wAdc
7 —_ — 2,6,9,10 — _ 3 lin (7) — —_ — - -
9 — —_ 2,6,7,10 —_ — 3 lin (9) —_ —_ - _ —
10 —_ —_ 2,6,7,9 — — 3 lia (10) -—_ — —_ —_ -
“Q" Logical **1"" Output Voitage —_ — 6 2,7,9,10 — — 3 Vi (5) |—0.715 |—0.850 |—0.670 |—0.795 |0.590 {—0.725 Vdc
—_ —_ 7 2,6,9,10 —_ -_ 3 Vi (5) |—0.715 |—0.850 |-0.670 {—0.795 [—0.590 |—0.725 Vde
“Q" Logical ““0" Output Voitage —_— — 9 2,6,7,10 — - 3 V2 (5) —1.510 |—1.880 |-1.465 [—1.750 |—1.395 |—1.730 Vdc
— — 10 2,6,7,9 — — 3 V2 (5) —1.510 |—1.880 |-1.465 |—1.750 (—1.395 |—1.730 vde
“r Logical “1” Output Voltage — — 9 2,6,7,10 — —_ 3 Vi (@) |-0.715 [—0.850 [-0.670 |—0.785 |—0.590 |—0.725 Vdc
—_ — 10 2,679 — -_ 3 vi(4) | 0.715 |—0.850 |0.670 (—0.795 {—0.590 |—0.725 Vdc
g Logical “0" Output Voltage — — 6 2,7,9,10 — —_ 3 V2 (4) —1.510 |—1.880 |—1.465 |—1.750 |—1.395 |—1.730 vde
— — 7 2,6,9,10 - —_ 3 V2 (4) —1.510 |—1.880 |—1.465 |—1.750 [—1.395 |—1.730 Vde
“Q" Qutput Voitage Change — 6 —_ 2,7,9,10 - 50 3 AVi (5) — |-0.065 — -0.065 — 1-0.075 Volts
g Output Voitage Change —_ 10 —_ 2,679 — 40 3 AV (&) — |-0.065 — |-0.085 — |-0.075 Yolts
“Q" Saturation Breakpoint Voltage —_ -_ _— 2,79 6,100 —_ 3 Vi (5) — |-0.61 — -0.65 — 073 Vdc
“@" Saturation Breakpoint Voltage —_ - - 2,79 6,100 — 3 Vi (4) — 061 — |-0.65 — 073 vdc
“Q" or @ Latch Voitage - — - 2,79 6,100 —_ 3 Ve (6,100 111 (125 |-1.09 |—1.21 —1.02 [—1.14 Vdc
Pulse Pulse
Switching Times In Out Typ | Max | Typ | Max | Typ | Max
Propagation Delay Time 6,10 45 -— 2,79 —_ —_ 3 tar (4,5) 10.0 16.0 10.5 16.0 135 220 ns
6,10 45 —_ 2,79 - — 3 tar (4,5) 110 19.5 115 19.5 14.0 220
Rise Time 6,10 45 -—_ 2,79 —_— —_ 3 t- (4,5) 11.0 19.0 115 19.0 135 26.0
Fall Time 6,10 4,5 — 2,79 — —_ 3 t (4,5 12.0 19.5 125 19.5 14.0 26.0
Pins not listed are left open. (@ Input voltage is adjusted to obtain dv “Q" /dVin = 0; dV Q" /dVia = 0. @Current test conditions: no load = 0; full load = —2.5 mAdc £5%.

® Apply momentary Vime to set output, then Vo for measurement. (@ Input voltage is adjusted to obtain dVi/dVia o0

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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MECL MC350 seri
AC-COUPLED J-K FLIP-FLOP CL MC350 series

MC358A

AC-coupled J-K flip-flop with dc Set and Reset
inputs and buffered outputs for counter and

shift register applications up to 15 MHz. FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY
0.800 V min et —=f
INPUT / % 29 ns min
50%
—1.55V b‘m%
SYVcc ==~ |=—t; = 10 ns max t, = 10 ns max—={ j=—
.'; 225 295 g 1: FIGURE 3 — SENSITIVITY (NO TOGGLE)
] vy / :

6503 650

S PHCO SO e

4 24k 24k } as
r< s

6 SET RESET |
2k 32k375k -85 75k3 $2k S 2k

UNUSED INPUTS TO Vg

EITHER QUTPUT TO “B" CHANNEL
e OF Eig OF TEKTRONIX 567 SCOPE

=52V

TRANSFER CHARACTERISTICS

:A,;P 0.250Vmax  —e] [=-105nsmin
—1350V €in
13 0 INPUT 90%
v
Ve

10%
— —1.465V
Vv, V3— Cout '-500 ns min—-l—— 200 ns—=| f=— 10 ns max

g M0 —= t]ﬂ ns max
RESET 300,

INPUT il
X —1550V 10%
“sr “rr XY 0.800 V min b=-500 ns min=]
ok SCOPE
CNOR™ R FUNDER]  °N 170 mV max
| W O-J MR 2 - U QorQ:
=3y o a T \J
2 25Hz = OUTPUT D
WAVEFORMS _
*FOR “Q" TESTS REVERSE “S" AND “R" CONNECTIONS OR — f\
QorQ
170 mV max
FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
IN709 Stray capacitance introduced by the test jig: FIGURE 4 — SENSITIVITY (TOGGLE)
' Cs = (n + 12) pF where n = number of fan-outs.
" “NOR" Tor8
P €in O —= T0 “A” CHANNEL OF TEKTRONIX 567 SCOPE
9or 10]:; O
500 RS55 +—o 1
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O — 567
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tar
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t—~{ [ —1.465V 10%
“EITHER" OUTPUT
ourey 90% 0.530 V. min L— 500 ns mino‘
50%
10%
tas 1
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MC358A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1%
0°C — |—0.850 [ —1.350 —5.20
T en%:;"" . { 25°¢ [0.670]—0.795 | 1350 | —5.20
+75°C — |-0.725 | —1.350 —5.20
Symbol Test Limits
S .
Vi | View | W@ I Ground Pin No . 0°C +25°C +75°C Unit
Characteristic PinNo | PinNo | Pin No PinNo | PinNo in( ) Min| Max | Min | Max | Min | Max
Power Supply Drain Current — 7,10 —_ —_ 3 1e(2) — 22.0 —_ 21.0 — 19.6 mAdc
Input Current 7 — —_ — 3 lin (7) — — — 100 — —_ uhde
8 — —_ — 3 lin (8) - - — — —
9 —_ —_ 1,2,6,7,8,10 —_ — 3 Tin (9) - — — — —
10 _ —_ 1,2,6,7,8,9 — — 3 lin (10) — — — —_ -
“Q" Logical “1""

Output Voltage — —_ 6 1,2,7,8,9,10 — - 3 Vi (5) —0.715|—0.850 {—0.670(—0.795 |—0.590 —0.725 Vde
Q" Logical “0"

Output Voitage —_ — 1 2,6,7.8,9,10 — - 3 Va (5) 1.510 |—1.880 [—1.465|—1.750 |—1.395| —1.730 Vde
@ Logical “1”

Output Voitage —_ — 1 2,6,7,8,9,10 — — 3 Vi (4) _0.715|—0.850 |-0.670| —0.795 |—0.590| —0.725 vde

" Logical “'0""

Output Voitage _ — 6 1,2,7,8,9,10 — — 3 V2 (4) |-1.510 |—1.880 }-1.465(—1.750 (—1.395| —1.730 vdc
Q" Output Voltage Change —_ 6 - 1,2,7,8,9,10 — 5@ 3 AVI(9) — |—0.065 — |—0.065 — | —0.075 Volts
Q" Qutput Voltage Change — 1 — 2,6,7,8,9,10 — 4@ 3 AV (8) — |—0.065 — |—o0.085 — | —0.075 Voits
“Q"" Saturation

Breakpoint Voltage — —_ —_ 1,2,7,8,9,10 (0] — 3 Vi (5) — |—0.61 — |— 085 — |—073 Vde

" Saturation

Breakpoint Voltage — — _ 2,6,7,8,9,10 10 - 3 Vs (4) — |- 0.61 — |- o065 — {— 013 vde
“Q" or “@" Latch

Voltage — — -_— 2,7,8,9,10 1,60 — 3 Vs (1,6) — 1.11|— 1.25 |- 1.09|— 1.21 |—1.02 |— 1.14 Vvdc

Pulse Pulse
In Out
Toggle Frequency
(See Figures 1 and 2) 7,10 5 1,2,6,9 — — 3 frog — — 15 - — — MHz
Sensitivity (No Toggle) 7,10 4 1,2,6,8,9 — — 3 See Figure 3
89 5 1,2,6,7,10 — — 3 See Figure 3
Sensitivity (Toggle) 7,10 45 1,2,68,9 — — 3 See Figure 4
Switching Times Typ | Max | Typ | Max | Typ | Max
Propagation Delay 7,10 45 — —_ 3 tar (4,5) 75 13.0 75 13.0 8.0 16.0 ns
7.10 45 —_ — 3 tat (4,5) 100 145 10.0 15.0 11.0 20.0

Rise Time 7,10 45 —_ — 3 t- (4,5 8.0 13.0 8.0 13.0 85 16.0

Fall Time 7,10 45 —_ —_ 3 1 (4,5) 105 15.5 11.0 15.5 12.5 22.0
Pins not listed are left open. @ Input voltage is adjusted to obtain dVou /dVin = “0". @ Current test conditions: no load = 0 to full load = —2.5 mAdc £5%.

@ Apply momentary Vi max to set output, then Vin for measurement. @ Input voltage is adjusted to obtain dVi/dVin = co-

SWITCHING CHARACTERISTICS (10% to 90% distribution)
6!

w
S

] e
=
E tor = tar —
3 e e "] z 4””
=K —— == g —
= — /
= PR S — /
§ 10 e e s o — § 20 P = o —— —
a e — — —— &= s
E === L

0 0

kY —

P
t: _ -

= e " g DRl
£ 20 —— o P
w — _____,_’-—'_ = -
g ———— T z / —
..‘2 1 ] '_(." - —,—::—_.__.-—
e __._..__.-_--—-———""""' = =:;,:;-—"-——
- —_————

0

"0 10 15 5 10 15

n, FAN-OUT n, FAN-UT
————(°C and +25°C
e e + 75°C

2-55



AC-COUPLED J-K FLIP-FLOP MECL MC350 series

MC364

High-speed ac-coupled J-K flip-flop with dc Set
and Reset input for counter and shift register
applications up to 30 MHz operation.
FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY

0.800 V min f—ty ——f— t,; —]
INPUT |
0% _
50 ta =t
-1 vt ——rd 10% "
vccicnu - t; = 6 ns max t. = 6 ns max
225 L 2225 }) FIGURE 3 — SENSITIVITY (NO TOGGLE)
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75
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‘7"{ }" 4253 "{ B
i 500 3——f 500 .
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30 pF 2k !: >’_ 30pF -
2K 1K 15K Zk% Sa5 $15k 1k 2k UNUSED INPUTS TO Vee
Ve O 2 EITHER OUTPUT TO “B” CHANNEL
e OF €i0p OF TEKTRONIX 567 SCOPE
=52V
TRANSFER CHARACTERISTICS ReA ;;P 0250VAME o] 1§ s i
—1350V €in 0 INPUT 90%
\ o
: Ve ~ 1465V 10%
™ Vy— Cout f=-500 ns min-ej=— 200 ns ~=| =— 10 ns max
- g M —= tlo ns max
RESET
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X —1.550 v
e - . 0.800Vmin— b5 ns min=]
-UNIT- SCOPE
“NOR” “R" [UNDER \, 170 mV max ————
0 Q O—1: - TEST-. Y —
it -9 QorQ
04 Q
W
W e © -,L oUTPUT L i
WAVEFORMS —
*FOR “Q” TESTS REVERSE “S” AND “R" CONNECTIONS Twa I\ T
170 mV max
FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
INT09 Stray capacitance introduced by the test jig: FIGURE 4 — SENSITIVITY (TOGGLE)

Cs = (n + 12) pF where n = number of fan-outs.
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UNDER 2N709
9 or 10{. TEST -
509
TO TEKTRONIX
5 L 567
= 52y OR EQUIVALENT
— |o—t, =6=*2ns
50% ' Vee EITHER OUTPUT TO “B” CHANNEL
INPUT o] PW =100 ns max——L €ip OF jns OF TEKTRONIX 567 SCOPE
ta,
S —= 19.5 ns max
0%
50% INPUT
“ " 10% 90%
EITHER” QUTPUT
b= "" 4 ~1465V 10%
“EITHER" QUTPUT
Qutey 90% 0.590 V min L—SOU ns minJ
50%
10%
tar |

2-56



MC364 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
0°C —1.350| -5.20
Tem@ :r:’t: e { +25% ~1350] =520
P 750 —1350] 5.0
Test Limits
Symbol o°C 25°C 75°C_| unit
L Vi [ Vi | W Vee av;, L Ground Pin No _ + }—-‘-1—— n!
Characteristic Pin No | PinNo | Pin No PinNo | PinNo | PinNo | PinNo in( ) Min | Max| Min | Max| Min | Max
Power Supply Drain Current — 7,10 — 1,2,6,89 _ — 3 e (2) — 30.0 — 285 - 28.0 | mAdc
Input Current 7 - -— 1,2,6.8,9,10| - — 3 Lin (1) — - — 100 — - wAde
8 - - 1,2,6,7,9,10 —_ - 3 lin (8) — - — — _—
9 — — |1267810 — - 3 tin (9) — — — — —
10 — - 1,2,6,7,89 — - 3 lin (10) — — - — _
“Q" Logleal “1"

Output Voltage — - 6@ 1,2,7,8,9,10 —_ — 3 Vi (5) —0.715 |—0.850 (—0.670 |—0.795 |—0.590 | —0.725 vde
“Q Logical “g”

Output Voltage —_ —_ 10 2,6,7,8,9,10 - — 3 Va2 (5) —1.510 | —1.880 (—1.465 |—1.750 | —1.395 | —1.730 vdc
@ Logical 1"

Output Voltage —_ — 10 2,6,7,8,9,10 -— - 3 Vi (@& (—0.715 |—0.850 {—0.670 |—0.795 |—0.590 (—0.725 Vdc
@ Logical “0"

Output Voltage - -— 6@ 1,2,7,8,9,10 -_— — 3 Vi (4) —1.510 |—1.880 [—1.465 |—1.750 |—1.395 [—1.730 Vdc
“‘Q” Output Voltage Change -_ 6 —_ 1,2,7,8,9,10 —_ 5@ 3 AVI (5) — |-0.065 — [—0.065 — |—0.075| Volts
Q" Output Voltage Change — 1 — 2,6,7,8,9,10 —_ 4® 3 AYi () — |-0.065 — |-0.065 — |—0.075] Voits
“Q" Saturation

Breakpoint Voltage — — - 1,2,7,8,9,10 {10} — 3 Vi (5) — |-0.61 — |-0.65 — |-0.73 vdc
“Q" saturation

Breakpoint Voitage — —_ — 2,6,7,8,9,10 10 —_ 3 Vi (4) — |-0.61 — |-0.65 — |-0.73 Vde
“Q™ or 4@ Latch

Voltage —_ —_ — 2,7,8,9,10 1,6® - 3 Vi (1,6) —1.11 [-125 |-1.09 |-1.21 [-1.02 |—1.14 Vdc

Pulse Pulse
in Out
Toggle Frequency

(See Figures 1 and 2) 7,10 5 — 1,2,69 — — 3 frog — —_ 30 — — — MHz

Sensitivity (No Toggle) 7,10 4 — 1,2,6,89 —_ — 3 4——————————— See Figure 3 ————————p

89 5 - 1,2,6,7,10 — — 3 —————————— See Figure 3 — 0 5

Sensitivity (Toggle) 7,10 45 — 1,2,6,89 —_ —_ 3 e See Figure 4 ——

Switching Times Typ [Max |Typ | Max [ Typ | Max
Propagation Delay Time 7,10 45 — 1,26,8,9 - — 3 tar (4,5) 11.0 18.0 12,0 18.0 140 240 ns

7,10 45 — 1,2,6,89 - — 3 tar (4,5) 120 18.0 13.0 18.0 15.0 24.0

Rise Time 7,10 45 - 1,2,689 —_ -_ 3 t- (4,5) 115 20.0 125 21.0 15.0 26.0

Fall Time 7,10 45 —_ 1,2,6,8,9 - - 3 te (4,5) 115 18.0 125 21.0 15.0 26.0
Pins not listed are left open. @ Input voltage is adjusted to obtain dV,,, /dVin = 0. @ Current test conditions: no load = 0; full load = —2.5 mAdc +£5%.
® Apply momentary Vi me to set output, then Vin for measurement. @ Input voltage is adjusted to obtain dVi/ dVin = o

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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HALF-ADDER

MECL MC350 series

MC353

Half-adder that provides the ‘‘SUM’"’,

SWITCHING TIMES TEST CIRCUIT

““CARRY’’, and "NOR'" functions simulta- _%8| [ 2N708 Stray capacitance introduced by the test jig:
neously. - Cs = (n + 12) pF where n = number of fan-outs.
€
3
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SWITCHING CHARACTERISTICS (10% to 90% distribution)

z¥ ——= 7 ¥
> - E
- et — 3|
a 2 ’4’ =
£ ——— — =49 z
= — — 2
g | —————7 2 S P R
§ W—==——"T _— g W ————m— .
= —_— g [ N [y ————
3 3 |
0
3 60
-
= tr - t, /,’/
s > L
‘i‘ ? g - A‘/ -
9 § /// ”——
g = /"/—”
&= = 20 — —— /
- VU = —— ”
- ==
! 0 10 15
m, FAN-OUT - 1, FANOUT
0°C and +25°C
——— 475%

2-58



MC353 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
0°¢ — |-0.850 [ —1.350 —5.20 —1.18
@ Test "
Temperature 25°C |-0.670 |—0.795 | —1.350 —5.20 —1.15
P 475°c [ — |~0725 |-1350| —520 | —1.08
Symbol Test Limits
Vi | Vi \A Vee Vs | OV, L Ground Pin No _ 0°C ,+25°c :}-75"0 Unit
Characteristic Pin No | PinNo | PinNo PinNo | PinNo |PinNo | PinNo | PinNo in( ) Min | Max| Min | Max | Min | Max
Power Supply
Drain Current — — — 2,7,89,10 1 - — 3 1e(2) — 159 - 153 — 14.1 | mAdc
Input Current 7 — had 2,8,9,10 1 — — 3 lin (7) — —_ —_ 100 —_ — u#Adc
8 _ _ 279,10 1 —_ — 3 lin (8) — — — — —
9 —_ — 2,7,8,10 1 —_ — 3 lin (9) — - — l - —
10 — — 2,78,9 1 — — 3 lin (10) — — — - —
“NOR" Logical “1" — - 9 2,7,8,10 1 —_ — 3 Vi (5) —0.715 |—0.850 (—0.670 |—0.795 |—0.590 (—0.725 | Vdc
Output Voltage — — 10 2,7,8,9 1 — — 3 Vi (5) —0.715 |—0.850 |—0.670 (—0.795 |—0.590 [-0.725 | Vdc
“NOR" Logical *'0"" —_ 9 — 278,10 1 — —_ 3 Vi (5) —1.510 |—1.880 |—1.465 —1.395 [—1.730 Vdc
Output Voltage — 10 — 2,789 1 — — 3 Va (5) —1.510 |—1.880 | —1.465 [—1.750 [—1.395 |-1.730 | Vdc
“CARRY" Logical “1" —_ — 7 289,10 1 — 3 Vi (6) |-0.715 |—0.850 |-0.670 |-0.795 |—0.590 |—0.725 | Vdc
Output Voltage — 8 2,7,9,10 1 — 3 Vi (6) [—0.715 [—0.850 |-0.670 |-0.795 |-0.590 Vdc
‘‘CARRY" Logical “0" — 7 —_ 1 - — 3 Vi (6) |—1.510 —1.880 |—1.465 |—1.750 |—1.395 |—1.730 [ Vdc
Output Voltage — 8 — 1 — — 3 Vi (6) |—1.510 |—1.880 |—1.465 |-1.750 |—1.395 |-1.730 | Vdc
“SUM” Logical ““1" — 7.9 — 1 3 Vs (4) —0.715 |—0.850 |—0.670 |—0.795 |—0.590 |—0.725 | Vdc
Output Voltage 8,10 — 1 — — 3 Vs (4) —0.715 |—0.850 |—0.670 |—0.795 |—0.590 |-0.725 | Vdc
“SUM'’ Logical ‘0" — 7 10 1 - — 3 V2 (4) —1.510 |—1.880 (—1.465 (—1.750 |—1.395 [—1.730 | Vdc
Output Voltage —_ 8 10 1 — — 3 V: (4)
— 9 8 1 — — 3 Va2 (4)
— 10 7 1 — — 3 V2 (4)
TNOR™ Output
Voltage Change — 10 — 1 — 5@ 3 AV (5) —_ 0.055 — 0.055 — 0.065 | Volts
(No load to full load)
“CARRY" Output
Voltage Change — — 7 2,8,9,10 1 — 6@ 3 AVi (6) — 0.055 — 0.055 — 0.065 | Volts
(No load to full load)
SUM™ Output
Voitage Change — 7,10 — 2,89 1 — 4@ 3 AVs (8) - 0.055 —_ 0.055 - 0.065 | Volts
(No load to full load)
TNOR' Saturation
Breakpoint Voltage — — —_ 2789 1 100 — 3 Vi (5) — 0.510 — 0.550 —_ 0.630 | vdc
“CARRY" Saturation
Breakpoint Voltage —_ —_ —_ 2,8,9,10 1 70 — 3 Vi (6) -_ 0.510 — 0.550 — 0.630 | Vdc
Pulse | Pulse
Switching Times In Out Typ |Max | Typ |Max | Typ |Max
Propagation Delay Time _ — — 2,789 1 10 5 3 tar (5) 6.5 11.0 6.5 11.0 7.0 13.0 ns
—_ — — 2,8,9,10 1 7 6 3 tar (6) 6.5 11.0 6.5 11.0 7.0 13.0
End 7 _— ,8,! 1 10 4 3 ta 4) 8.5 1.5 8.5 115 10.0 15.0
—_ — - 2,7,8,9 1 10 5 3 ta2 (5) 8.5 13.5 8.5 135 10.0 16.0
—_ _— — 1 7 6 3 taz (6) 8.5 13.5 8.5 13.5 10.0 16.0
—_ 7 — 1 10 4 3 ta: (4) 6.0 11.0 6.0 11.0 75 12.0
Rise Time — — — 1 10 5 3 tr (5) 9.0 12.5 9.0 12.5 11.0 15.5
— —_ — 1 7 6 3 e (6) 9.0 12.5 8.0 125 110 15.5
—_ 7 — 1 10 4 3 tr (4) 7.0 11.5 7.0 11.5 9.0 13.0
Fall Time — — — 1 10 5 3 e (5) 9.0 14.0 8.5 14.0 11.5 17.0
—_— — — 1 7 6 3 e (6) 9.0 14.0 9.5 14.0 11.5 17.0
-_ 7 —_ 2,89 1 10 4 3 tr (4) 8.0 14.0 9.5 14.0 12.0 17.0
Pins not listed are left open. ® Input voltage is adjusted to obtain dV“NOR"/dVin = 0O or dV “CARRY” /dVin = 0.
® Current test conditions: no load = 0; full load = —2.5 mAdc *5%.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
2 3 g 60
= >
= t t
5 d g 42
a 20— 40
z’ === =
= _,..___--—-‘-' 5 -_—___..—0—‘
b —— ::________-—-——" ] — ___,________.—-—-""’
= 19 a 20 S
& 10 S = —
]  ———4 g p———
a pap— Y &
= pa g
RSN o
30, 60
t t -
= . f —
E al— £ -
£ = >
E e o . e . — o E k — - - / B
- — s o S [ e - L= —
] =] 1 —
& ] g pf———— e ——
e - & = ==
[p———— ———
=.-g_——""
0 0
0 5 10 15 0 5 10 15
n, FAN-OUT n, FAN-OUT
' “NOR” and “CARRY”
0°C and +25°C

——— 75
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GATE EXPANDER

MC355

MECL MC350 series

A 5-input expander for use with the MC352A,
MC356, MC357, and MC365. Each expander
unit increases the fan-in of the basic gate by five.

Vec o
MC355 MC355 MC356 q
GATE EXPANDER 3INPUTGATE S S
23
________________ i V’
5 ] [s\
I LN
|
|
|
] |
i
7 8 9 10 ) S y
4 H $ 3 3
O )
______________ = Vee O
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde £1% mAde
@ { 0°c -2.0 —5.2| +2.0] +0.7 0.3 —1.33
+25°C —2.0 —5.2| +2.0] Fo7 0.3 —1.33
Temperature +75°C —2.0 —5.21 4+2.0] 40.7 0.3 —1.33
Test Limits
Symbol .
Vee Vs Vec | Ve Vee 3 Ground Pyin No . 0°c _+25°C + 5°¢ Unit
Characteristic PinNo | PinNo| PinNo| PinNo | PinNo | PinNo Pin No in( ) Min | Max | Min | Max | Min | Max
Base Leakage Current 4 6 — — - — 5 I (6) — | os — | os — | 20 whdc
a 7 — — — — 5 lo (7) - - -
4 8 — - — — 5 I (8) - 1 - 1 - l l
4 9 — — —_ _ 5 IsL (9) — - -
a 10 — — — — 5 Is. (10) — - -
Collector Leakage Current — — 5 — 6,7,8,9,10 —_ 4 Icex (5) — 1.0 — 1.0 — 15.0 uAdc
Input Voltage — — — 5 — 4 6 Vic (4) 0.730| 0.780| 0.680] 0.730| 0.580( 0.630 vdc
— - - 5 — 4 7 Vae (4)
— — - 5 — 4 8 Vie (4) l l l l l
— — — 5 —_ 4 9 Vee (4)
— —_ — 5 — 4 10 Vie (4)
Pulse| Pulse
Switching Times In| Out Typ | Max | Typ | Max | Typ | Max
Propagation Delay Time 8 | ® - - — — — — tar 25 95 35 | 95 55 | 13.0 ns
8| @ — — — — — — ta 40 | 9.0 40 | 9.0 45 | 120
Rise Time 8| @ — — — — — — te 85 [130 | 85 | 130 9.0 | 150 1
Fall Time 8 | ® — — — — — — te 35 | 105 3.5 | 105 40 | 115
Pins not listed are left open. (@ See Switching Time Test Circuit.
& 0 €in Vi L
e,‘:,l_l— _LIV_L meg Sawe
b
€,
E 2N709
OUTPUT
L 5 Ta Copmar) 3 12000 2k
= - 0°C  —0.780 V
52V 25°C  —0.800 V —L15V
o) |
75°C —0850 V _52v
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f BUAS DRIVER \ MECL MC350 series

MC354

Bias driver that compensates for changes
in circuit parameters with temperature.

BT Vee

Ry
300
4 Q
TEST L, 1
POINT & 7 55 Ves
R REGULATED
D 3 OUTPUT
D 2k
2

2 lVEE

ELECTRICAL CHARACTERISTICS

Test
Conditions
Vde =1%
L] -
ors 5=
Temperature +75% [5.20
Test Limits
Symbol .
Ve | I [6round|Ymne | 0°C | +25°C | +75°C | unit
Characteristic PinNo |PinNo | PinNo | in( )| Min| Max| Min | Max | Min | Max
Power Supply Drain Current 2 — 3 le (2) — 4.6 — 4.4 — 4.0 | mAdc
Output Voltage 2 10 3 Vs —1.14 }—1.27 {—1.09 |—1.22 |—1.04{—1.18 Vdc
Pins not listed are left open. @ Current test conditions: no load = 0; full load = —2.5 mAdc +=5%.

—— CIRCUIT DESCRIPTION

Circuit Operation:

The divider network Ri, Rz, D1, D2 compensates for temperature
variations of the base-emitter voltages of Qi, and of the driven gates,
producing a bias voltage for the MECL logic circuits that maintains a
constant set of dc operating conditions over the temperature range
of 0to +75°C. In addition, compensation for power supply variations
is achieved, since the bias output voltage is derived from the system
supply.

Either of the supply voltage nodes may be used as ground, how-
ever the ground potential of the bias driver must coincide with that of
the logic system. Thus, if Vec is grounded in the logic system, then —

Vee = 0; Vee=—5.2V;
Ve = —1.15 nominal output voltage at 25°C
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function and its complement simultaneously.

LINE DRIVER

MC365

Line driver for driving lines of 50 ohms or
greater while providing the positive logic “NOR"’

MECL MC350 series

“NOR” Ve “OR”
95 9 :
<l
2290 3154
<
‘b
2.5k 3124k 2.5k
O 06 7 8 ‘LI l2
910 Vag Vee
N——
EXPANDER TO MC354
INPUT BIAS DRIVER

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

ELECTRICAL CHARACTERISTICS

-

t=—50 ns typ—={

UNIT UNDER TEST “NOR”

“OR" O

+2
-1

6 ns

—

“OR”

50%
tif— —{ta
j b—te -] t,
90%
50

“NOR”

W,
" min 50 £ COAX

90% Vu=—0725=0.070V

10% v, = —1.600 =0.150V

Test Conditions
Vde 1%
ooc [ — [ —os8s0] —1.350] —5.20] —1.18
@ Test {+25°c —0.670 | —0.795] —1.350] —5.20| —1.15
v +75°¢ | — | —0.725| —1.350] —5.20{ —1.08
Symbol Test Limits
. \ e v, Vee ) L® Ground Pin No _ 0°c .+25°G +175° Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo | PinNo Pin No in(_) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — — — 2,6,7.8 1 4,5 3 le(2) — 68 — 65 — 63 mAdc
Input Current 6 — — 2,7,8 1 —_ 3 lin (6) — — — 100 — — uhde
7 — —_ 2,68 1 — 3 lin (7) — — — — —
8 — — 2,67 1 — 3 tin (8) — — — — _
“NOR" Logical 1" — — 6 2,78 1 45 3 Vi)  |-0.695 |0.850 [-0.650 [-0.795 [0.570 |-0.725 | Vdc
Output Voltage —_ — 7 2,68 1 45 3 Vi (7) ‘ J ‘ ‘ ‘
— —_ 8 26,7 1 4,5 3 Vi (8)
““NOR"" Logical “0" — 6 — 2,78 1 45 3 Va(6)  |-1.495 |-1.880 [-1.450 |-1.750 [-1.395 [-1.730 | Vdc
Output Voltage - 7 - 2,6,8 1 45 3 Ve (7) ) Il Il
- 8 - 26,7 1 45 3 Va (8
“OR” Logical 1" — 0 = 2,78 1 a5 3 V2 (6) [-0.695 |-0.850 [-0.650 [-0.795 [-0.570 [-0.725 | Vvdc
Output Voitage — 7 — 2,6,8 1 45 3 V2 (7) ‘
— 8 — 2,67 1 45 3 V2 (8
“OR" Logical 0" — — 6 278 1 3,5 3 Vs(6)  |-1.495 |1.880 [-1.450 [-1.750 [-1.395 [-1.730 | Vdc
Output Voltage — — 7 2,68 1 45 3 Vs (7) 1
— — 8 2,67 1 45 3 Vs (8)
Pulse Pulse .
Switching Times In Out Typ |[Max |Typ [Max |Typ |Max
~Propagation Delay Time 6 5 —_ 2,7,8 1 —_ 3 tar (5) 12.0 20.0 12.0 20.0 135 25.0 ns
3 4 — 2,78 1 — 3 tar (4) 160 [250 [160 (250 |185 |300
6 5 — 2,78 1 — 3 td2 (5) 140 [250 |140 [250 [160 |[30.0
6 4 - 2,78 1 — 3 tdz (4) 100 |200 [100 [200 |110 |23.0
Rise Time 6 5 — 2,7,8 1 — 3 t (5) 165 |250 [160 [250 [190 |30.0
6 4 — 2,78 1 — 3 tr () 130 |200 |130 [200 [155 |25.0
Fall Time 6 [ — 2,7,8 1 — 3 t(5) 205 [350 |205 [350 |260 [47.0
6 4 2,7,8 1 - 3 e (4) 200 [350 [200 [350 |230 (470

Pins not listed are left open. (@ Output is loaded with a 50-ohm resistor.
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DUAL 2-INPUT CLOCK DRIVER MECL MC350 series
AND HIGH-SPEED GATE
MC369G

High-speed clock driver or dual 2-input gate that
provides the positive logic ‘“‘NOR’’ function and
its complement simultaneously.

Vee

AN—4

31 3160 250 160 140

7\
N/
AN
N/
N
N/

$5003 585 i, 500 3225k SL9k $500 5853 ‘T’soo
5 6 4 &7 32 o8 1 s 10
“NOR” “0R" Vee “OR” “NOR"
SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY

e

€in
: 50%
‘r\ \ jl-
ta b - ety

INPUT PULSE t, AND t; = 6 =2 ns

S T Too
Stray capacitance introduced by the test jig: 3 )
Cs = (n + 12) pF where n = number of fan-outs. 7__""° RISE AND FALL TIME

€out

909,
0%

10%
t = t j b-t,
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MC369G (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1%
oc{ — [-0.850 [—1510 —5.20
 @Test { 42500 [ 0,670 |0.795 |—1465 | _—5.20
v +75°c| — [—0.725 [-1.395 —5.20
Symbol Test Limits
. Va | Vine o Vee v, | L Ground Pin No - 0%t + 25°C + 75°C Unit
Characteristic pinNo | PinNo | PinNo Pin No Pin No | Pin No | PinNo in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — — — 2,5,6,9,10 —_ — 3 e (2) — —_ — 60 — — mAdc
Input Current 5 — — 2,69,10 = — 3 Tin (5) — 1 = = 200 | — — | whde
6 —_ — 2,5,9,10 —_ _— 3 lin (6) —_ _ — — —
9 - — 2,5,6,10 — — 3 1in (9) — —_ — — — 1
10 —_ — 2,569 —_ —_ 3 lin (10) — - — - —_
“NOR” Logical 1" —_ —_ 5 2,6,9,10 -_— — 3 Vi (4 —0.700 |—0.900 |—0.650 |—0.825 |-0.550 {-0.770 Vvde
Output Voltage —_ 6 2,59,10 _— —_ 3 Vi (4
— —_ 9 2,5,6,10 —_ —_ 3 Vi (1) 1 1
—_ — 10 2,569 — _ 3 vi()
“NOR’ Logical ‘0" — 5 —_ 2,6,9,10 —_ —_ 3 Ve (8) —1.510 |—1.880 |—1.465 |—1.850 |—1.395 {—1.790 Vde
Output Voltage —_ 6 —_— 2,5,9,10 —_ —_ 3 Va8
—_ 9 —_ 2,5,6,10 —_ —_ 3 Va(1)
— 10 — 2,569 —_ —_ 3 Ve (1)
“QOR" Logical “1" — 5 —_ 2,6,9,10 —_— —_ 3 Vs (7) —0.700 | —0.900 | —0.650 [—0.825|—0.550 |—0.770 Vde
Output Voltage _ 6 —_ 2,5,9,10 —_ — 3 Vs (7)
— 9 —_— 256,10 —_ —_ 3 Vs (8)
—_— 10 — 2569 -_— —_ 3 Vs (8)
“QR" Logical ‘0" —_ —_ 5 2,6,9,10 — —_ 3 V2 (7) —1.510 |—1.880 |—1.465 |—1.850 |—1.395 |-1.790 vde
Output Voitage — — 6 2,59,10 - — 3 Va(7)
— - 9 256,10 - — 3 Va (8)
—_ — 10 2,5,6,9 — — 3 Vi (8)
“NOR"’ Output Voitage Change — — 5 2,6,9,10 _ 40 3 AV (&) — }-0.100 — -0.100 — |-0.130 Volts
—_ —_ 9 2,5,6,10 —_ 10 3 AV (1) — |-0.100 — -0.100 — |-0.130 Volts
“OR" Output Voitage Change —_ 5 —_ 2,6,9,10 —_ 70 3 AVs (7) — [-0.100 — -0.100 — |-0.130 Volts
—_ 9 — 2,5,6,10 —_ 8® 3 AVs (8) — |-0.100 — }-0.100 — |-0.130 Volts
“NOR" Saturation — — - 2,6,9,10 50 — 3 Vi (@) — |05 — 055 — |-o063 vde
Breakpoint Voltage —_ — —_ 2,5,9,10 6@ —_ 3 Vi (4) — — -
— — —_ 25,6,10 90 _ 3 Vi (1) _ — —
— —_ —_ 2,5,6,9 100 _ 3 Vi (1) _ —_ -
Switching Times Pulse Pulse
Propagation Delay Time In Qut Typ | Max| Typ | Max| Typ| Max
Fan-Out =1 5 4 — 2,6,9,10 -_— —_— 3 tar (4) 3 5 3 5 4 6 ns
5 7 — 2,6,9,10 — — 3 tar (7) 6 3 7
9 1 _ 2,5,6,10 —_— —_ 3 tar (1) 5 5 6
9 8 - 2,5,6,10 —_ -_ 3 tar (8) 6 6 7
5 4 —_ 2,6,9,10 —_ — 3 ta2 (4) 3 6 3 [ 4 7
5 7 —_ 2,6,9,10 —_— — 3 ta2 (7) 5 5 6
9 1 _ 2,56,10 _— —_ 3 ta (1) 6 6 l 7
9 8 — 2,5,6,10 —_ —_ 3 ta2 (8) 5 5 6
Fan-Out = 10 5 4 —_ 2,6,9,10 — —_ 3 tar (4) 4 7 4 7 5 8
5 7 -_— 2,6,9,10 —_ —_ 3 tar (7) 5 10 5 10 6 11
9 1 —_ 2,5,6,10 —_ —_ 3 tar (1) 4 7 4 7 5 8
9 8 —_ 2,5,6,10 —_ —-— 3 tar (8) 5 10 5 10 6 1u
5 4 —_ 2,6,9,10 —_ —_ 3 taz (4) 5 10 5 10 6 11
5 7 — 2,6,9,10 —_ _ 3 taz (7) 4 7 4 7 5 8
9 1 —_ 2,586,10 _ —_ 3 taz (1) 5 10 5 10 6 1
9 8 —_ 2,5,6,10 — _ 3 taz (8) 4 7 4 7 5 8
Rise Time, Fan-Out =1 5 4 —_ 2,6,9,10 _ —_ 3 te (4) 4 7 4 7 5 9
5 7 —_ 2,6,9,10 - —_ 3 t(7) 6 6 8
9 1 - 2,5,6,10 _— —_ 3 t-(1) 1 7 7 l 9
9 8 - 2,5,6,10 — —- 3 te (8) 6 3 8
Fan-Out = 10 5 4 —_ 2,6,9,10 -_ — 3 t-4) 4 9 4 9 5 10
5 7 -— 2,6,9,10 _ — 3 t(7)
9 1 —_— 2,5,6,10 —_ —_ 3 t (1)
9 8 —_ 2,56,10 —_ —_ 3 t- (8)
Fall Time, Fan-Out =1 5 4 _ 2,6,9,10 _ — 3 te (4) 4 6 4 6 5 7
5 7 — 2,6,9,10 — —_ 3 t (7)
9 1 —_ 2,5,6,10 —_ — 3 te(1)
9 8 — 2,5,6,10 -_— —_ 3 1 (8)
Fan-Out = 10 5 4 —_ 2,6,9,10 —_ _ 3 t (4) 6 11 6 1 7 12
5 7 —_ 2,6,9,10 —_ —_— 3 ()
9 1 —_ 2,5,6,10 —_ _ 3 te (1) l
9 8 —_ 2,5,6,10 — — 3 tr (8)

Pins not listed are left open. (D Input voltage is adjusted to obtain dv “NOR™ / dVin = 0. @Current test conditions: no ioad = 0; full load = —10 mAdc £5%.
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- ( DUAL 4-INPUT CLOCK DRIVER MECL MC 350 series
‘ AND HIGH-SPEED GATE

MC369F

High-speed clock driver or dual 4-input gate that
provides the positive logic ‘‘NOR’"’ function and its
complement simultaneously.

Vee
T 3
¢L < <L <
2 140 160 3 250 160 40
< <

-

X/

7
N/ A

H

$500 3585 iisoo:f 225 kiflf:fsoo 5853 500
s 06 o7 ls 4 ls lz tLlO 1 11 o1 013 14
“NOR" “OR” Vee “OR” “NOR”
SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY
. 5m7 €in
o ’ 50%
\
ta r— =l ety

INPUT PULSEt, AND t; = 6 =2 ns

Stray capacitance introduced by the test jig: 3
L

Cs = (n + 12) pF where n = number of fan-outs. _— RISE AND FALL TIME

€out

90%
10%
i~ -,
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MC369F (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
@ Test { 0°C — —0.850 | —1.510 —5.20
+25°¢{ —0.670 | —0.795 | —1.465 —5.20
m
Temperature | ;500 —— 10725 —13% —5.20
Symbol Test Limits
o S g -
o \ ™ \ Vee v, I Ground Pin No 0%t ,+25 ¢ +175°C Unit
Characteristic PinNo | PinNo | PinNo Pin No Pin No | Pin No | Pin No in( ) Min | Max| Min | Max | Min | Max
Power Supply Drain Current — — — 2,5,6,7,8,11,12,13,14 3 1e(2) — — —_ 60 — — mAdc
[“Tnput Current 5 — = 2,6,7,8,11,12,13,14 — — 3 Tin (5) — — — 200 — — | #Adc
6 — —  |2s57811121314 [ — — 3 lin (6) - — — — —
7 — — 256811121314 | — - 3 lin (7) — — — — _
8 — — 2,567 — - 3 lin (8) — — — — —
11 — — 2, — — 3 Tin (11) — — - — —
12 — - 2, — — 3 lin (12) — — — — —
13 - - 2, — — 3 Tin (13) - - — — —
14 — — 2,5,6.7, — — 3 lin (18) — — - —
“NOR" Logical 1" = — 5 2,6 — - 3 Vi (4) °0.700 |—0.900 | —0.650 | —0.825 [-0.550 [0.770| vdc
Output Voltage —_ —_ 6 2,5, _ —_ 3 Vi (4)
— — 7 2,5 — — 3 Vi (4)
— — 8 2,5 — - 3 Vi @)
— — 11 2,5,6,7,8,12,13,14 — — 3 Vi (1)
— — 12 2, — — 3 Vi (1)
— — 13 2, — — 3 Vi ()
— — 14 2, — — 3 Vi (1)
“NOR" Logical 0" — 5 — |z — — 3 Vi (3) 1510 |—1.880 |—1.465 | —1.850 [-1.395 [-1.790[ vdc
Output Voltage — 6 — 2,5, —_ -— 3 Va (4)
— 7 — |25 — — 3 Va (4)
— 8 - 2,5 — — 3 V4 (4)
— 11 - 2,5 — — 3 Va (1)
— 12 — 2,5 — — 3 Va (1)
— 13 — 2,5 — — 3 Va (1)
— 14 — 2,5 — — 3 Va (1)
“OR” Logical “1” — 5 — 2,6, — — 3 Vs (9) —0.700 |—0.900 | —0.650| —0.825 [-0.550 [—0.770[ vdc
Output Voltage — 6 —_ 2,5, — —_ 3 Vs (9)
- 7 — |25 — — 3 Vs (9)
- 8 — |25 — — 3 Vs (9)
— 11 - 2,5, — — 3 Vs (10)
— 12 — 2,5, — — 3 Vs (10)
— 13 — 2,5 — — 3 Vs (10)
— 14 - 2,5 — — 3 Vs (10)
“OR” Logical 0" — — s 2,6 — — 3 V2 (9) —1.510 [—1.880 |—1.465 [—1.850 |-1.395 [-1.790[ vdc
Output Vaitage —_ —_ 6 2.5, _ — 3 Va2 (9)
— — 7 2.5, — - 3 V2 (9)
— - 8 2, — — 3 vz (9)
— — 11 2 — — 3 V2 (10)
— — 12 2 - — 3 V2 (10)
— - 13 2 — — 3 V2 (10)
— — 14 2,5, — — 3 V2 (10)
“NOR" Output Voltage Change = — 5 2,6,7,8,11,12.13,16 — aQ 3 AVI @) — Foa0| — o100 ] — Fo130] voits
— — 11 25678121314 | — 19 3 AV (1) — 0100| — |-0100| — }-0130] Volts
“OR"" Output Voltage Change — 5 — 2,6,7811,12,13,14 | — 90 3 AVs (9) — oo | — [Fo00 | — |0130] voits
11 — 2,5,6,7,8,12,13,14 — 10@ 3 AVs (10) — }o0100| — l0100]| — 0130] Vvolts
“NOR" Saturation — — —  [267811,121314 | 50 — 3 Vs (5) — o5 — [oss — [os3a | vdc
Breakpoint Voltage — — _ 25,7,8,11,12,13,14 [:10) — 3 Vi (6) - - and
_ — — 25,6,8,11,12,13,14 70 — 3 Vi (1) — - -
— — — 2,5,67,11,12,13,14 | 8O - 3 Vi (8) — — —
_ — — 25678121314 | 11® | — 3 Vi (11 — — -
— — — 2,567811,1314 | 120 | — 3 vi(12) - - —
_ — — 25678111214 [ 130 | — 3 Vi (13) — — -
— — — 25678111213 | 140 | — 3 Vi (14) - — =
Switching Times Pulse Pulse
Propagation Delay Time In Out Typ | Max | Typ | Max | Typ | Max
Fan-Out = 1 5 3 — 267811121318 | — — 3 tar (4) 3 5 3 5 4 6 ns
5 9 —  |267811121318 | — — 3 tar (9) 6 6 7
11 1 — 2,5,6,7,8,12,13,14 - — 3 tar (1) 5 5 6
1 10 — 2,5,6,7,8,12,13,14 - — 3 tar (10) 6 6 7
5 4 —  |2s7811121318 [ — - 3 taz (4) 3 6 3 6 4 7
5 9 —  |267811,121314 | — — 3 taz (9) 5 5 6
11 1 - 2,5,6,7,8,12,13,14 — — 3 taz (1) 6 6 7
11 10 — 2,5,6,78121314 | — — 3 taz (10) 5 5 6
Fan-Out = 10 5 4 —  [267811,121314 | — - 3 tar (4) 4 7 4 7 5 8
5 9 — 2e7au 12,1314 | — — 3 tar (9) 5 10 5 10 6 1
1 1 — 2,5,6,7.8,12,13,14 - — 3 tar (1) 4 7 4 7 5 []
1 10 - 256 s 121314 | — — 3 tar (10) 5 10 5 10 6 1
5 4 —  |267811,121314 | — — 3 taz (4) 5 10 5 10 6 1
5 9 —  |287811,121314 | — — 3 ta2 (9) 4 7 4 7 5 8
1 1 — 2,56,7.8,12,13,14 — - 3 taa (1) s 10 5 10 6 1
1 10 — 25678121314 | — — 3 ta2 (10) 4 7 4 7 5 8
Rise Time, Fan-Out = 1 5 4 — 267811121314 | — — 3 t(4) 4 7 4 7 5 9
5 9 —  |267811121314 | — — 3 te (9) 6 6 8
11 1 - 2,567,8,121314 | — — 3 te (1) 7 7 9
1 10 — 2,5,6,7,8,12,13,14 — — 3 te (10) 6 6 8
Fan-0ut = 10 5 4 — 1267811121314 [ — — 3 te (4) 4 9 4 9 5 10
5 9 —  l267811,121318 | — — 3 te(9)
1 1 — 256.7,812,13,14 — — 3 tr (1)
1 i0 - 25678121314 | — — 3 t (10)
Fall Time, Fan-Out = 1 5 4 —  |267811,12,1318 | — — 3 e (4) 4 6 4 6 5 7
5 9 — 26,7,811,12,13,14 | — — 3 te (9)
1 1 — 25678121314 | — — 3 te (1)
1 10 - 2,56,7,81213,14 | — — 3 te(10)
Fan-0ut = 10 5 4 — |2 - - 3 te (4) 6 11 6 1 7 12
5 9 — 2, — — 3 e (9)
11 1 - 25579121310 — — 3 te (1)
11 10 — 2,56,7,812,1314 — — 3 e (10)

Pins not listed are left qpen. (@ Input voltage is adjusted to obtain dv “NOR” / dVin = 0. (@Current test conditions: no load = 0; full load = —10 mAdc +5%.
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LAMP DRIVER

MECL MC 350 series

MC366

Lampdriver that provides “OR’’ or ““NOR’’ logic
depending on the bias arrangement used and is
capable of driving 6V lamps.

OUTPUT © 9 Vec Q10
400
<3k
Pt
<
1003
750
4 5 6 o3 2 8
GND Vee
ELECTRICAL CHARACTERISTICS
Test Conditions
de =1% mAdc
{ 0°c — | —0.850|—1350| —5.20 | —1.18 { +6.0 100
+25°¢ [—0.670 —0.795] —1350| —5.20 | —1.15 | +6.0 100
Temperature | , 750c [— [ o725[—1350] “5.20 | —108 | 60 | 100
symbol Test Limits
Vi | Vime | Vee Vis Vec I Ground Pin No _ o°c + 25°C +75°C Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo | PinNo | PinNo | PinNo in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — 45,6 _ 2,7 8 10 — 3 Ic (10) — 225 — 215 — 20.7 mAdc
—_ 4,56 — 2,7 8 10 — 3 1e (2) — 8.4 — 8.0 —_ 7.7 mAdc
Input Current 4 - — 2,56,7 8 10 — 3 lin (4) — — — 200 — — wAdc
H — — 2,4,6,7 8 10 —_ 3 lin (5) — — — — —
6 —_ - 2457 8 10 — 3 lia (6) — — — — —_
7 —_ — 2456 8 10 — 3 lin (7) —_ —_ — — —
8 —_ —_ 2,457 6 10 — 3 lin (8) — - - - -
Output Voltage, Low — 6 2,457 8 10 9 3 Vou (9) — 0.9 -_ 10 — 125 vde
_ — 6 2458 10 9 3 Vou (9) — 0.9 — 1.0 — 125 Vde
Output Voltage, High — 4 — 2,56,7 8 1090 — 3 Vou (4) — — —_ 5.8 —_ 58 vde
— 5 — 2,467 8 10,90 — 3 Vo (5) — — — —
— 6 — 2,457 8 10,90 — 3 Vo (6) — — — —
—_— 6 — 2458 7 1090 _ 3 Von (6) — —_ —_ —_

Pins not listed are left open. (@ Pin 9 is connected to Vcc through a 10k-ohm resistor.
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MECL-T0-SATURATED MECL MC350 series
TRANSLATOR

MC367

Level translator intended for converting non-
saturated MECL signal levels to saturated logic
levels; provides ““OR" or ‘NOR’’ logic depend-
ing on the bias arrangement used.

SWITCHING TEST CIRCUIT AND WAVEFORMS

OUTPUT @9 Vee Y 10 1
TO TEKTRONIX 567 OR EQUIVALENT

O

Sok 20kQ2 =1%.
4’ -

JEST: 1N914
2kQ
32k ‘L—cfb et DIODES
Pt Vis Ve = =
<
008
1 INPUT PULSE TO t&t=6=2ns
UNIT UNDER TEST 50%5 150 ns typ [ Vi = —0.745 =005V
N v ——1s15 0110V
—ton —
OUTPUT PULSE ——
(SWITCH POSITION b) ®
ot ot e 1BV@T5C
750
OUTPUT PULSE 15V
(SWITCH POSITION a
4 5 6 3 2 7 8
GND Vee
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde =1% mAde
ooc | — |-0850 |-1350] -—520 | —118} 4+6.0 | 10
L @Test {+25°c 0.670 [—0.795 [—1350] —5.20 | —1.15] +6.0 | 10
r ©l415e¢ | — [-0725 [-1350] -s520 | —108] +60 ] 10
Symbol Test Limits
YV | Vi | W Ve Vs | Voc | W | Ground | pinNo _0°C +25°C +75°C__| Unit
Characteristic PinNo| PinNo [ PinNo | PinNo | PinNo | PinNo| PinNo | PinNo in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — 6 — 2,457 8 10 — 3 Ic (10) - 73 — 7.0 — 6.8 | mAdc
—_ — — 24,567 8 10 —_ 3 e (2) _ 73 —_ 7.0 —_ 6.8 mAdc
Input Current 4 —_ — 2,567 8 10 — 3 lin (4) — - — 200 — —_ wuAde
5 — — 2,467 8 10 — 3 Tin (5) - - - - -
6 _ -— 2457 8 10 —_ 3 lin (6) — —_ _ —_ —
7 - - 2,458 6 10 - 3 tin (7) — — | = | =
8 —_ — 2457 6 10 —_ 3 lia (8) —_ —_ —_— — —_
Output Veltage, High — —_ —_ 2,4,56,7 8 10 —_ 3 Vo (9) —_ _ 58 — —_ —_ Vdc
- — — 2,456,8 7 10 -— 3 Vo (9) — - 58 —_ _ — vdc
Output Voitage, Low — 4 —_ 2,5,6,7 8 10 9 3 Vou (9) -_— 0.45 —_ 0.45 — 0.50 Vdc
—_ 5 —_ 2,467 8 10 9 3 Vou (9) —_ —_ -—
-— 6 _— 24,57 8 10 9 3 Vo (9) - l _ l —_ l l
_ 6 -_— 24,58 7 10 9 3 Vou (9) — -— —_
Pul: Pul
Switching Times e | ot Typ | Max | Typ | Max| Typ| Max
Tum-On Time 6 9 — 2457 8 10 — 3 ton (9) 215 40.0 215 400 295 43.0 ns
8 9 —_ 2457 6 10 —_ 3 ton (9) 215 40.0 275 400 295 43.0
Turn-0ff Time 6 9 —_ 24,57 8 10 —_ 3 torr (9) 25.0 40.0 26.0 40.0 27.0 43.0 l
8 9 -— 2,457 [ 10 — 3 tots (9) 25.0 40.0 26.0 40.0 27.0 43.0
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SATURATED LOGIC-T0-MECL MECL MC 350 series

TRANSLATOR
MC368

Level translator intended for converting satu-
rated logic levels to non-saturated MECL signal
levels.

750 10 Vec ?7 o4 750
- 6
P
%53 300 5
S
!
1 $ 29k
2.5k s
A 4 > >
$2x %u %u 120k 336k

+16V@0°
+15V@25°C
+1.35V@75°C
e
90%
50%
10%
+6V T0 TEKTRONIX
567 OR EQUIVALENT bt -t
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde =1%
0°C| +045 | +50 | —5.20 | +6.0
Ten%:r:st:nu{“s’ +045 | #50 | —5.20 | +6.0
+75°C| +0.50 | +50 | —5.20 | +6.0
Symbol Test Limits
- \ Vin Vee Vec Ground Pin No ___0'_’(:__4-2&__4-7’&_‘ Unit
Characteristic PinNo | PinNo | PinNo | PinNo Pin No in( ) Min | Max| Min | Max | Min | Max
Power Supply Drain Current — 2 7 3 le (?) 4.2 4.0 — 3.9 mAdc
_ 2 7 3 1€ (2) 219 | — | 210 | — | 202 | mAde
Input Load Current — — 2 7 35 1L (5) — — — | 8s — — mAdc
- — 2 7 36 1L(6) — — — - —
— - 2 7 3,9 I (9) — — — 1 — — 1
— —_ 2 7 3,10 1L (10) — - — - -
Input Reverse Current — - 2 57 36 In (5) — = T s — | 20 whde
_ — 2 67 35 Ix (6) — - — -
- — 2 7.9 3,10 In (9) — — — l — 1
- — 2 7,10 39 1x (10) — — — — .
“OR" Logical 1" — 5 2 7 3 Vs (4) —0.715 [—0.850 [-0.670 [—0.795 [—0.570 [—0.725 vdc
Output Voltage _— 6 2 7 3 Vs (4)
- 9 2 7 3 Vs (1) l 1 1 1
— 10 2 7 3 Vs (1)
“OR” Logical “0" 5 - 2 7 3 Va (4) —1.510 [-1.880 |-1.450 |-1.750 [-1.395 |-1.730 Vdc
Output Voltage 6 — 2 7 3 V2 (4)
9 - 2 7 3 V2 (1) 1 l l l
10 - 2 7 3 Vi (1)
Bias Voltage — — 2 7 3 Vs (8) —114 [—1.27 |-1.09 [-1.22 [-104 |-118 vde
Output
Pulse Puls
Switching Times l:,. ouf Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 5 4 2 7 3 tar (4) 145 240 150] 240 190 280 ns
9 1 2 7 3 tar (1) 145| 240| 150| 240| 190 280
5 4 2 7 3 tar (4) 155| 230] 155| 230 19.0| 280
9 1 2 7 3 ta (1) 155] 230( 155| 230| 19.0| 280
Rise Time 5 4 2 7 3 te(4) 65| 130| 70| 130| 80| 140
9 1 2 7 3 te 1) 65| 130/ 70| 130| 80| 140
Fall Time 5 4 2 7 3 t(4) 70| 130 75[ 130( 80| 140
9 1 2 7 3 t (1) 70| 130] 75| 130| 80l 140

Pins not listed are left open.
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DEVICE SPECIFICATIONS
GATES AND EXPANDERS

MC1001-1003,
MC1024,
MC1025,
MC1004-1006,
MC1007-1009,
MC1010-1012,

MC1201-1203
MC1224
MC1225
MC1204-1206
MC1207-1209
MC1210-1212

6-Input OR/NOR Gates

Expandable Dual 2-Input OR/NOR Gates
Dual 4-5 Input Expanders

Dual 4-Input OR/NOR Gates

Triple 3-Input NOR Gates

Quad 2-Input NOR Gates

Quad Exclusive OR Gates

Quad Exclusive NOR Gates

85-MHz AC-Coupled J-K Flip-Flops

120-MHz AC-Coupled J-K Flip-Flop

Dual R-S Flip-Flops (Positive Clock)

Dual R-S Flip-Flops (Negative Clock)

Dual R-S Flip-Flops (Single Rail, Positive Clock)
Dual R-S Flip-Flops (Single Rail, Negative Clock)
Type “D” Flip-Flops

MEMORY, TRANSLATOR, AND INPUT-OUTPUT CIRCUITS

MC1030, MC1230
MC1031, MC1231
FLIP-FLOPS

MC1013, MC1213
MC1027 -

MC1014, MC1214
MC1015, MC1215
MC1016, MC1216
MC1033. MC1233
MC1022, MC1222
MC1017, MC1217
MC1018, MC1218
MC1020, MC1220

MC1036, 1037

COMPLEX LOGIC FUNCTIONS

MC1019,
MC1021,
MC1029,

MC1219
MC1221
MC1229

HIGH-SPEED MECL i

MC1023

Saturated Logic-to-MECL Translators
MECL-to-Saturated Logic Translators
Quad Line Receivers

16-Bit Coincident Memory

Full Adders
Full Subtractors
Data Distributor

Dual 4-Input Clock Driver
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NUMERICAL INDEX
(Functions and Characteristics)

Vee =0, VEE=-5.2V, T = 25°C

DC Output
Type Loading |Propagation| Total
Factor Delay Power
Case 83 Case 93 each tod Dissipation| Page
Function -55 t0 +125°C | 0to +75°C Output ns typ mWtyp | No.
Single 6-Input Gate, 3 “OR” Qutputs w Pulldowns MC1201F MC1001P 25 4.0 115 2-89
3 “NOR" Outputs w Pulldowns
Single 6-Input Gate, 3 “OR" Qutputs w Pulldowns MC1202F MC1002P 80
3 “NOR" Outputs w/o Pulldowns
Single 6-Input Gate, 3 ““OR"“ Outputs w/o Pulldowns MC1203F MC1003P 40
3 “NOR" Outputs w/o Pulidowns
Dual 4-Input Gate, 2 “OR" Outputs w Pulldowns MC1204F MC1004P 95 2-99
2 “NOR" Outputs w Pulldowns
Dual 4-Input Gate, 2 “OR” Qutputs w Pulldowns MC1205F MC1005P 65
2 “NOR" Outputs w/o Pulldowns
Dual 4-Input Gate, 2 “OR" Outputs w/o Pulidowns MC1206F MC1006P 45
2 "NOR" Outputs w/o Pulldowns
Triple 3-Input Gate, 3 “NOR" Outputs w Pulldowns MC1207F MC1007P 110 2-103
. {1 “NOR" Output w Pulldowns
Triple 3-Input Gate,l2 “NOR" Outputs w/o Pulldowns MC1208F MC1008P 75
Triple 3-Input Gate, 3 “NOR"’ Outputs w/o Pulldowns MC1209F MC1009P 60
Quad 2-Input Gate, 4 “NOR" Outputs w Pulldowns MC1210F MC1010P 115 2-107
{2 “NOR” Output w Pulldowns
Quad 2-Input Gate,l 2 “NOR" Output w/o Pulldowns MC1211F MC1011P 95
Quad 2-Input Gate, 4 “NOR" Outputs w/o Pulldowns MC1212F MC1012P 65
85 MHz AC Coupled J-K Flip-Flop MC1213F MC1013P 6.0 - 125 2-119
Dual R-S Flip-Flop (Positive Clock) MC1214F - MC1014P 140 2-133
Dual R-S Flip-Flop (Negative Clock) MC1215F MC1015P 140 2-137
Dual R-S Flip-Flop (Single Rail, Positive Clock) MC1216F MC1016P 140 2-141
Level Translator (Sat. Logic to MECL) MC1217F MC1017P 25 (MECL) 15 105 2-157
Level Translator (MECL to Sat. Logic) MC1218F MC1018P 7 (DTL) 20 70 2-161
Full Adder MC1219F MC1019P 25 4.0 110 2-173
Quad Line Receiver MC1220F MC1020P 115 2-165
Full Subtractor MC1221F MC1021P 110 2-177
Type D’ Flip-Flops MC1222F MC1022P 8.0 110 2-153
Dual 4-Input “OR/NOR" Clock Driver — MC1023P 2.0 250 2-185
Dual 2-input Expandable Gate MC1224F MC1024P 4.0 95 2-93
Dual 4 and 5 Input Expander MC1225F MC1025P — — - 2-97
120 MHz AC Coupled J-K Flip-Flop - Mc1027pP 25 4.0 250 2-127
Data Distributor MC1229F MC1029P 4.0 160 2-181
Quad Exclusive OR Gate : MC1230F MC1030P 5.00 130 2-111
Quad Exclusive NOR Gate MC1231F MC1031P 5.0 130 2-115
Dual R-S Flip-Flop (Single Rail, Negative Clock) MC1233F MC1033P 6.0 140 2-147
16-Bit Coincident Memory - MC1036P 5 17 250 2-169
16-Bit Coincident Memory w/o Pulldowns - MC1037P 5 17 250 2-169
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—GATES

LOADING DIAGRAMS

MECL 11 MC1000/1200 series

The logic diagrams shown describe the circuits of the MECL Il line and permit
quick selection of those circuits required to implement a particular logic system.
Pertinent information, such as logic equations, truth tables, typical propagation
delay time (tpg), and typical power dissipation per package (Pp) is provided to
show line compatlblllty Package pin numbers and dc loading factors for each
device are specified on each logic diagram. The numbers at the ends of the term-
inals are package pin numbers. The numbers in parentheses indicate dc loading
factors at each terminal.

MECL Il circuits contain internal bias networks, insuring that the transistion
point is always in the center of the transfer characteristic curves over the tem-

erature range.

(Ve =PIN 14, Vg =PIN7)

MC1001P, MC1002P, MC1003P

MC1201F, MC1202F, MC1203F
6-Input Gate

(2)

(2)

(2)

4 1 (25)
5
6
(2) 8
9
o

2 (25)
3 (25)
11 (25)
12 (25)
13 (25)
1=4+5+6+8+9+10
11=4+5+6+8+9+10
tpg = 4.0 ns
Pp = MC1001/MC1201 — 115 mW

MC1002/MC1202 — 80 mW
MC1003/MC1203 — 40 mW

(2)
(2) 1

MC1004P, MC1005P, MC1006P
MC1204F, MC1205F, MC1206F
Dual 4-Input Gate

(1 1
(1) 2 5(25)
(1) 3 6 (25)
1 4
(1) 10
(111 9 (25)
(112 8 (25)
(1) 13
5=1+2+3+4
6=1+2+3+4
tpg = 4.0 ns

Pp = MC1004/MC1204 — 95 mW
MC1005/MC1205 — 65 mW
MC1006/MC1206 — 45 mW

MC1007P, MC1008P, MC1009P
MC1207F, MC1208F, MC1209F
Triple 3-Input Gate

(1) 1
(1 2%:>H (25)
(1) 3
(1 s
m s%}wg (25)
M
(1 1
(1)125 Jo——10 (25)
(1)13

4=1+2+3
tpd=4.0ns

Pp = MC1007/MC1207 — 110 mW
MC1008/MC1208 — 75 mW
MC1009/MC1209 — 60 mW

MC1010P, MC1011P, MC1012P
MC1210F, MC1211F, MC1212F
Quad 2-Input Gate

1)
3 (25)
1)
(40
6 (25)
(1)
8 (25)
(1) 10
(1) 12
(1) 13 11 (25)
t  =4.0ns

pd

Pp = MC1010/MC1210 — 115 mW
MC1011/MC1211 — 95 mW
MC1012/MC1212 — 65 mW

MC1024P, MC1224F
Dual 2-Input Expandable Gate

1
(M 2 5 (25)
(1) 3 6 (25)
4
10
()1 9 (25)
(1) 12 8 (25)
13
5§=2+3
6=2+3
tpg =4.0ns
Pp =95 mW

MC1030P, MC1230F
Quad Exclusive OR Gate

(1.5)1

2 (25)
(1 3
(1.5)6

5 (25)
(1 4
(1.5)8

9 (25)
(1) 10
(1.5) 3:

12 (25)
(111

2=1+3+1+3

tpd = 5.0 ns
Pp =130 mW

MC1031P, MC1231F
Quad Exclusive NOR Gate

(1.5)1

2 (25)
(1) 3
(1.5)6

5 (25)
(1) 4
(1.5)8

9 (25)
(1) 10
(1.5)3:

12 (25)

(1) 11

2=1+3 3
tpg =5.0ns
Pp = 130 mW




LOADING DIAGRAMS (continued)

— FLIP-FLOPS

MC1013P, MC1213F . MC1014P, MC1214F
85 MHz AC-Coupled J-K Flip Flop MC1015P, MC1215F
Dual Clocked R-S Flip-Flop
(1) 2
(1) 3 I Mmc1014/1214
(1) a (1) 6 s a 2 (25) c]rls fort
Qf-13(25) CLOCKED J-K IRIERERES
(1 5% CPERATION (1 4 c e |
(1) 6 [T % []o (1) 5 R Q 1 (25) 1l lo]o
(1) 8 [ ° [ ° o | an L T I =Y
(1) — o0 o ciele |
1) 10% o : ° ' ! ! (1) 8 s a 12 (25) MC1015/1215
(11 1 0 1 0 (1) 10 c c R | s JarT]
1l 1 jon (1 9 R Q 13 (25) oo | o |a!
(1)1 o ° 1 1
] 1 o o
tpg = 6.0 ns Tmla J a:m ‘T< i::u(‘shreéer tpg =6.0ns [o 1 1 | ~no
Pp =125 mW ot raters 1o ymamic 1o Pp = 140 mW Lrleleler
gic swings. The J and K in-
puts should be changed to
(2) 2 a logical 1" only while the MC1016P, MC1216F
@ 3 ‘ e (Cy i, MC1033P, MC1233F
(2) 4 fevel = Ve — 0.6 V.) Clock Dual i ail R-S Flip-FI
(2) 5@ Q13 (25) E;is obsa?nedbv(ving g:\e ual Clocked Single R p-rlop
J and one K input together.
(2) 6 MC1016/1216
(2) 8 RS OPERATION M s D af——1 (25 c [ o o
(2) — R s Qn+1 ° ° an
2 ‘°%> ot B T (1 4 c a 2 (25) D
2) 11 ' 1 0 "o 1
( ) o 0 an ! !
(2112 1 1 N.O. (1) 9 D Q 13 (25) MC1033/1233
C | =] an+?
tpa = 4.0 ns (1) 10 c @& 12 (25) A O
Pp = 250 mW IR
. o { o o
o | 1 1
MC1027pP tpq = 6.0 ns
120 MHz AC-Coupled J-K Flip-Flop Pp =140 mW
MC1022P, MC1222F
Type “D" Flip-Flo,
P R-S TRUTH TABLE
R s Qnt+1 ant1
Pin No. 8or9 10 or 11 5 6
POSITIVE LOGIC 0 0 an an
0 1 1 o]
(1) 11 1 [} o 1
M 10— 1 1 N.D. N.D.
(m 4 C152 Sy N.D. = Not Defined
(1) 2=——C il E— R
2 CLOCKED TRUTH TABLE
(1) 12 D4 — e on+il
13 o ——6(25) D C Qn Qn
2R HZ Pin No. 120r 13 2o0r4 5 6
P | ' —
(8 5 5 an an
(1) 9 1 0 an an
0 1 o} 1
tpd = 8.0 ns 1 1* 1 o]
Pp =110 mW
*A 1" or Clock input is defined for this
flip-flop as a change in level from a low
input to a high input.
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—DRIVER

LOADING DIAGRAMS (continued)

— DATA DISTRIBUTOR

MC1023P MC1029P, MC1229F
Dual 4-Input Clock Driver 2 X 3 Data Distributor
@ 2 (2) (2) (2)
A
(3) 3 6 (25) 6 Bol Co13 .
(3) 4 1 (25) X + A (25)
1
(3) 5 1 ox+B (25
12
(3 9 . ”_i:>—ox+c (25)
(3) 10 8 (25) 4
(3) 11 13 (25) 3v +A (25)
(3)12 t—————ov +B (25
. 5 —D—g (25
6=272+475 3) v y+c )
1=2+3+4+5
tog = 2.0 ns tog =4.0ns
PO = 250 mW Pp =160 mW
MC1020P, MC1220F MC1025P, MC1225F
Quad Line Receiver Dual 4-5 Input Expander
(n 1::j:>__3 (25) (m 1 a4
2 (1 2 N\
(1 3 _
> e (113 7
(1) 14 12
o s >—oes
(1) 6 5\
(1)12:1>_11(25) (1) 8 A
(1) 13 _7
(1) 9
(1) 10 "
tpg = 4.0 ns
Pp = 115 mw
MC1017P, MC1217F MC1018P, MC1218F
Level Translator Level Translator
(MECL 2) 1
(DTL6) 3
(MECL 2) 2
(DTL6) 4 8(7DTL)
1 (25 MECL) (MECL2) 3
(pTLE) 5 (MECL 2) 4
(oTLE) 6 (MECL2) 6
(DTL &) 911 (MECL 2) 10
(DTL 6) 10 (MECL 2) 11
13 (25 MECL)
(DTL 6) 11fl (MECL 2) 12
(DTL 6) 12 (MECL 2) 13 :r= 1424344
1=3e4e506 8=6+10+11+12+13
tod = 15 ns
Po = 105 mW tod = 20 ns Pp = 70 mw
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LOADING DIAGRAMS (continued)

— FULL ADDER — SUBTRACTOR

MC1019P, MC1219F MC1021P, MC1221F
Full Adder Full Subtractor

(1 () (2 (2 (M @ (2

AB GG Y X B;B;

13z 413 13 4113

S = ABC; + ABC; + ABC; + ABC; D
S = ABC; + ABC; + ABC; + ABC; 5]
Co = ABC; + ABC; + ABC; + ABC;
C, = ABC; + ABC; + ABC; + ABC;

= YXB; + YXB; + ¥
YXB; + YXB; +

By = YXB; + YXB; + YXB; + YXB;
By = YXB; + YXB; + YXB; + YXB;
tpg = 4.0 ns Pp =110 mW tpd=4.0 ns Pp =110 mW

MC1036P, MC1037P
16-Bit Coincident Memory
SELECT (2) (2) (2) (2)
DRIVER Y195 Y276 Y38 Yal® vqer
STORAGE CELL WR'TfL, :0 5
SELECT T
DRIVER i T —1 +— 1 OUT
1 I }“ i—‘ }_‘ F— —010 (5)
(2) %4
. +— +— r—
) SENSE
, [ H 1+ CH [CH waiTe
(2) X2 o—l_‘ 4 e J CIRCUITS
! ' = —F 1
1 OH Lo Lo o e
(21%3 T T T 0" OUT
' { b T 1
— G o P & ]
a n
(2)x, 1 1 ] WRITE 0" (0.5)
tpd =17 ns
Pp =250 mW Maximum Power Supply Variation = + 10%
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GENERAL INFORMATION

SECTION

INTRODUCTION

The MECL |1 family of Emitter-coupled Logic (current
mode logic) was designed as a non-saturating form of logic
which eliminates transistor storage time as a speed limiting
characteristic, and permits extremely high-speed operation.

The typical MECL |l circuit comprises a differential-
amplifier input with internal bias reference and with
emitter-follower outputs to restore dc levels. High fan-out
operation is possible because of the high input impedance
of the differential amplifiers and the low output impedance
of the emitter followers. Power-supply noise is virtually
eliminated by the nearly constant current drain of the dif-
ferential amplifier, even during the transition period. Basic
gate design provides for simultaneous output of both the
function and its complement.

MECL |l DESIGN PHILOSOPHY

The following goals have been met by MECL |1, resulting in the
most economical form of logic for system design:
I. Availability has been maximized through:
A. Non-stringent processing requirements
B. Optimized chip and device size
C. Specifications determined by distribution data, on parts
produced in volume, analyzed for system design re-
quirements.
D. Internal specification guard-bands set to minimize corre-
lation problems.

Il. Rise and fall times of basic family are kept slow enough to
be compatible with conventional layout techniques such as
two-sided printed circuit boards and point-to-point back-
plane wiring.

MECL Il is compatible with the original MECL (MC300 and
MC350 Series).

Logic has been maximized for 14-pin packages by using com-
plex functions wherever economical.
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MECL Il devices are specified over two temperature
ranges: 0 to 75°C (MC1000 Series) and —55 to 125°C
(MC1200 Series). The MC1000 Series is available in the
dual in-line plastic package (add suffix “P” to basic type
number) and the MC1200 Series in the TO-86 ceramic flat
package (suffix “F").

Family characteristics are:

4.0 ns propagation delay

DC fan-out of 25 minimum

High-frequency operation, if required

Excellent speed-power product

Constant current drain regardless of logic state or operating
frequency

+20% power supply tolerance

System features include:
Minimized cross-tatk
Reduced power dissipation and can count through Wired-
OR and the series gating design techniques
Guaranteed worst-case noise margin
Single power supply
Ease of designing parallel rather than serial logic

During design, the cost to run a problem or to do a specified
amount of work on a system should be considered. To run a prob-
fem on a system, the costs decrease with increasing circuit speeds
due to shorter running times. An increase in costs is experienced
when using logic faster than 4.0 ns, and is caused by the required
switch to stripline and ground-plane techniques. This will result in
added expense in packaging and layout.

The enclosed individual device specifications show that MECL
Il is optimized for economy when computer operating time is
compared with packaging and layout costs.
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SYSTEM CHARACTERISTICS

MECL Il provides several important systems features. A noise
immunity-power dissipation trade-off is possible by varying the
supply voltage of the system. Figures 1 and 2 show the OR and
NOR transfer characteristics of typical MECL || gates as the supply
voltage is varied. For example, noise immunity may be increased
by 0.100 V by increasing the supply voltage to —6.0 V, which in-
creases power dissipation by 35%.

Figures 3 through 7 illustrate the typical characteristics of
MECL Il versus temperature and supply voltage changes. There is
minimal change in system operating characteristics for +.10% supply
variation. The largest change is observed at 126°C and elevated
supply voltages, where the gates will be operating into the satur-
ation region which significantly reduces operating speeds.

FIGURE 1- TYPICAL “OR” TRANSFER
CHARACTERISTICS
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For driving long lines with MECL |1, or interfacing between
systems that have a large difference in operating temperature,
balanced twisted-pair lines are recommended. The differential out-
put of a MECL gate drives the line. The far end is terminated in the
characteristic impedance of the line and received by a differential
amplifier. (See the discussion with MC1020/MC1220 Quad Line
Receiver.) This method yields 1.0 V orbetter noise immunity at a
very low impedance.

A significant feature of MECL Il is its low generated noise and
cross-talk in a system. The output rise and fall times are approxi-
mately the same as the propagation delay times, minimizing capac-
itive cross-talk. The noise immunity as a percentage of logic swing
is also larger than standard saturated logic. The very low logic
currents switched in the lines also appreciably reduce inductive
cross-talk. If line lengths are kept short with respect to the fastest
rise or fall time of noise, then the line is effectively clamped to the
15-ohm output impedance of the gate. This then requires consider-
able energy to overcome the voltage noise immunity of the gate.
MECL 11 also shows a significant improvement over saturated logic
rejection of noise and voltage variations due to poor regulation on
the supply line.

FIGURE 2 - TYPICAL “NOR” TRANSFER
CHARACTERISTICS
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FIGURE 5 - PROPAGATION DELAY tpd+ versus
TEMPERATURE AND SUPPLY VOLTAGE
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FIGURE 6 - PROPAGATION DELAY tpq— versus
TEMPERATURE AND SUPPLY VOLTAGE
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GENERAL DESIGN AND SYSTEM LAYOUT RULES

"“OR”ING FEATURES

The outputs of several gates may be tied together to perform
the Wired-OR function. A recommended maximum of 15 outputs
should be ORed together if high-speed operation is desired. If speed
is not a system requirement, a greater number of outputs may be
ORed together. One pulldown resistor per Wired-OR function is
recommended as a power saving feature. Two pulldowns result in
appreciably better fall times with high capacitance loads. The high
logic level noise immunity is reduced by a negligible amount. Three
pulldown resistors reduce noise immunity typically by 50 mV and
therefore are not generally recommended. As separate gates drive
the Wired-OR output to the high level, approximately 3.0 mA cur-
rent will be switched through the interconnecting leads with a rise
time as short as 3.0 ns. To maintain the very low crosstalk advan-
tages of MECL, it is not recommended that Wired-OR be employed
on a computer back-plane but be restricted to printed circuit cards.

FIGURE 8 - EXAMPLE OF MULTIPLE OUTPUT
GATE INTERCONNECTIONS

A+B

A+B

ATB+C+D

A+B+C+D

A+¥B+C+D

A+B+C+D

cC+D

cC+D

UNUSED INPUTS

All unused inputs must be tied to Vgg for reliable system oper-
ation. As seen from the gate input characteristics (Figure 11), the
input impedance of a gate is very high when at a low-level voltage.
Any leakage to the input capacitance of the gate will gradually
build up a voltage on the input lead. This may affect noise imunity
of the gate or hinder switching characteristics at low repetition rates.
Returning the unused inputs to VEEg insures no build-up of voltage,
and a noise immunity dependent only upon the inputs used. The
emitter-base breakdown voltage of the transistors used is in excess
of —6.5 V and will not start to clamp the voltage across the differ-
ential pair current source until a VEg greater than —8.0 V is applied
to a gate, nor will device failure occur since base current is limited
internally. For most evaluation and breadboarding purposes, unused
inputs may be left open with negligible difference in results.
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FAN-IN

A maximum fan-in of 20 is recommended for high-speed opera-
tion. Greater fan-in may be employed if fast propagation delay,
rise, and fall times are not required. Further discussion is found
on the data sheets for the MC1024/MC1224 Dual 2-Input Gates
and the MC1025/MC1225 Dual Expanders.

Vgg SUPPLY

None of the MECL Il devices require an external Vgg or refer-
ence supply, however Vgg has been brought out externally on the
MC1017/MC1217 and MC1018/MC1218 translators for those who
may require it. To maintain noise margin levels on MECL |1, the
maximum recommended load current for Vgg is 1.0 mA.

SYSTEM LAYOUT

As rise and fall times decrease, more restrictions are required on
system layout. Standard MECL !l exhibits typical rise, fall, and
propagation delay times of 4.0 ns, but due to process and layout
variations these may go as low as 3.0 ns. MECL Il has been de-
signed to be as fast as practical without requiring non-standard
layout techniques such as ground planes on printed circuit boards.
Two-sided printed circuit cards are still satisfactory for 3.0 ns rise
times, especially since MECL draws constant current from the
power supply.

Reflections that occur on high-impedance unterminated lines
are a function of logic rise and/or fall times. For example, reflec-
tions can be a problem with 1.0 ns rise time and high-impedance
wire lengths greater than three inches. For MECL |, maximum
wire length of 12 inches is recommended. Wire length of 36 inches
or more may be driven if a small ferrite bead is slipped over the
wire. The ferrite bead attenuates the high-frequency components
of the fast rise or fall times and therefore damps out overshoot,
ringing, and reflections. Also if a wire is run adjacent to a ground
plane, effective inductance per unit length may be reduced by one-
half that observed when the wire is a couple of inches above the
ground plane. When long wires are being driven, a recommended
fan-in of one should be employed at the receiving end. Higher fan-
in increases the mismatch of high impedance wires. See the dis-
cussion in Application Note AN-277 which gives methods of re-
ducing overshoot to acceptable levels where both long leads and
high fan-in are employed. Long leads and high fan-out and fan-in
are less of a problem on a printed circuit board where high width-
to-thickness ratios of the printed leads greatly reduce inductance.
High-speed clock drivers (2.0 ns) can be used satisfactorily on two-
sided printed circuit boards if the layout is designed properly.

CLOCK DISTRIBUTION

Clock distribution is one of the largest system problems. Where
large high-speed clock networks are required, a balanced twisted
pair line is recommended for clock distribution. A gate such as the
MC1001/MC1201 and the MC1020/MC1220 Quad Line Receiver
make an excellent combination for distributing the clock through-
out a system at frequencies to 50 MHz, (See the MC1020/MC1220
data sheet for further detail.) This method aliows control of clock
skew time and offers 1.0 V or better noise immunity regardless of
line length,

DEFINITIONS

loL

lout
IR

i

tod: tx+y+

tr

TPin
TPout
VBB

VBE

Vee
VEE

VIH max
VIH min
VIL max
VIL min

VOH max
VOH min
VoL max
VoL min
Vout
Vimax

Generator inputs to test circuit.

Base leakage current of a MECL expander input
when at VEE.

Total power supply current drawn from the positive
supply by the test unit.

Total collector leakage current exhibited by the gate
expander when all inputs are at the negative supply
potential.

Total power supply current drawn from the test unit
by the negative power supply.

Forward diode current drawn from an input of a
saturated logic-to-MECL translator when that input
is at ground potential.

Current drawn by the input of the test unit when a
maximum logical “1” (V|4 max) is applied at that
input.

Load current that is applied through a MECL circuit
output when measuring the output ‘1" level voltage.

Load current that is applied through a saturating out-
put of a translator when measuring the output 1"
level.

Load current that is applied through a saturating out-
put of a translator when measuring the output “0""
level.

Output current.

Reverse current drawn from a transistor input of the
test unit when Vgg is applied at that input.
Short-circuit current drawn from a translator saturat-
ing output when that output is at ground potential.

Time required for the output pulse to go more nega-
tive from its 90% point to its 10% point.

Propagation delay time from the 50% point of the
input waveform at pin x (falling edge noted by — or
rising edge noted by +) to the 50% point of the out-
put waveform at pin y (falling edge noted by — or
rising edge noted by +).

Time required for the output pulse to go more positive
from its 10% point to its 90% point.

Test point at input of unit under test.

Test point at output of unit under test.

Bias reference supply voltage (—1.175 V nominal at
25°C).

Base-to-emitter voltage drop of a transistor.
Collector-to-base voltage drop of a transistor.

Most positive power supply voltage for a circuit.
Most negative power supply voltage for a circuit.
Input voltage.

Maximum input logical “1" level voltage.

Minimum input logical 1" level (threshold) voltage.
Maximum input logical 0" level (threshold) voltage.
Minimum input logical “’0" level voltage.

Latch voltage of a dc flip-flop.

Maximum output “*1” or high-level voltage.
Minimum output *“1” or high-level voltage.
Maximum output ‘0" or low-level voltage.

Minimum output ‘0" or low-level voitage.

Output voltage.

Maximum positive supply voltage.
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THE BASIC MECL Il LOGIC GATE

Each digital integrated circuit family is built around a basic
circuit which determines the general characteristics of the family.
The basic MECL 11 gate is evaluated in terms of circuit operation,
transfer characteristics, noise margin, speed, component toler-
ances, and logic flexibility.

CIRCUIT OPERATION

Figure 9 illustrates a 4-input OR-NOR MECL Il gate; Figure 10
depicts MECL |l transfer characteristics and specification points.
Typical operating voltages are Vcc = ground and VEg = —5.2 V.
The internal bias (Vgg) is designed for a nominal —1.175 V in
reference to V. When the gate inputs are all at a low level
(Vin < V|L max) the input transistors will not be conducting
current and the Vgg transistor will act as an emitter follower. At
25°C the Vgg-drop of a silicon integrated transistor averages
around 0.750 V for base currents within the nominal operating
region. Therefore the voltage at point 3 in Figure 9 is Vgg —0.750 V
or —1.925 V. This potential establishes an Ig of 2.77 mA through
the 1.18 k-ohm emitter resistor. |g also causes a drop of 0.830V
across the 300-ohm collector resistor. The OR output is then
obtained through an emitter follower which drops the output
voltage to a nominal —1.580 V, which is a logic “0" or low logic
level." The base of the NOR output transistor is essentially at 0 V,
yielding an output of —0.750 V or the nominal *1" logic level.

If one or more of the gate inputs is switched to a high level
(Vine= VIH min). the current from point 2 to point 3 will switch
from point 1 to point 3. Point 3 is now at —1.500 V resulting in an
Ig of 3.14 mA which causes a drop of 0.900 V across the 290-
ohm resistor. The nominal NOR output voltage is then —1.650 V
or 0.070 V lower than the OR output. The reasons for this are seen
from the transfer characteristics shown in Figure 10. Observing
the NOR transfer characteristics as V| increases from V| min to
VIL max- it is seen that the output remains at a high level. For
V| increasing from V|| max t© V|H min. the NOR output will
switch to a low level. Then as the input continues more positive
than V|4 min. the output will continue more negative with a
slope of about —0.24. This is caused by the input collector node
going more negative as V| goes more positive. If the input is in-
creased above V| max, Saturation will be reached at an input of
about —0.40 V. Beyond this point, the base-collector junction is
forward biased and the collector voltage will increase with an in-
creasing input level. The nominal NOR low-level output is designed
to be more negative than the nominal OR low-level output, to
assure that at an input of Vi min the output is still more negative
than VO max- Thus equal noise margins may be guaranteed for
OR and NOR outputs.

The transfer characteristics (Figure10) show that MECL |l
operating levels are well below the point at which the gate starts to
saturate. The saturation temperature for MECL || devices is nomi-
nally 140°C ambient. Since the transistors stay out of the satur-
ation region, current mode is inherently the fastest form of logic
obtainable. Typically gates exhibit an average propagation delay of
4.0 ns when wired into a system.

The differential input of the MECL gate offers several advan-
tages. Input impedance is high due to the emitter follower inputs.
A worst-case current of 100 LLA is guaranteed. (See Figure 11 for
input characteristics.) The voltage gain and transfer characteristics
are practically independent of transistor parameters. The input
thresholds are determined effectively by the internal Vgg due to
the VBg match of integrated circuit transistors. The collectors of
the differential amplifier provide the complementary outputs at
essentially the same propagation delay time. The differential input
is also responsible for common mode rejection of power supply
variations.

FIGURE 9 - BASIC MECL Il GATE

2 #—0 Vcc = GND
>
290% 3300| 2R3
1 3 300
Vgg=—-1.175V e
Qe OR = A+B+C+D
12
3 v NOR = ATB+C¥D
A 4
2k + 2
A B C E:3k [ $ 315k
T Re Y2303 Y15
K
i O Vgg = —5.2 V (nom)
A
B A+B+C+D
c A+B*C+D
D

FIGURE 10- MECL It TRANSFER CHARACTERISTICS
AND SPECIFICATION POINTS
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The emitter follower outputs offer low output impedance.
Typically 15 ohms or less is measured, while a worst-case imped-
ance of 20 ohms should be considered for any design requirements.
See Figure 12 for output characteristics and specification points.
The emitter follower outputs also permit the positive Wired-OR
function to be obtained by tying outputs together.

Logic ““0” levels in the MECL 1l gate are determined by re-
sistor ratios rather than absolute values of resistance. Ratios can be
held to within +5% while absolute values can vary by +20%. This
is a significant advantage in MECL processing. The transistors used
in MECL |l gates have a typical 8 of 150. Circuit restrictions onf3
are much wider than normal processing variations which yields
-another processing advantage. One processing step — that of gold-
doping — is eliminated since the transistors operate in the non-
saturating mode.

FIGURE 12 - TYPICAL OUTPUT VOLTAGE versus
OUTPUT CURRENT
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lout=0
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NOISE MARGIN

Noise margin may be defined as the difference between a worst-
case logic level and the worst-case threshold closest to that logic
level. The threshold point is sometimes defined as the point on a
transfer characteristic curve where the slope is 1/1 indicating unity
gain. For MECL Il a more conservative threshold is defined as the
worst-case input voltage (V| min oF V| max) for which the out-
put is still within specified limits. Another method of testing noise
immunity is obtained by cascading worst-case gates and testing to
the minimum ‘‘noise’” input that will just propagate through the
gates. This method is more indicative of actual system operation,
and is often referred to as ‘‘system noise immunity’’. The method
corresponds to driving the gate into the active region until the out-
put reaches a worst-case Vgg level which could then propagate
through another gate. This method yields at least 0.040 V greater
worst-case noise margin than the test methods employed, but it
is very difficult to implement. Typical propagation noise immunity
is 0.350 V for MECL II.

Figure 13 lists the worst-case limits for the basic MECL |l
family. Noise margin is easily obtained by subtracting V| min
from VoH min for high-level noise margin, and Vo max from
ViL max for low-level noise margin. As seen from Figure 13,
0.175 V worst-case noise margin is guaranteed at all temperatures.
Gates with higher guaranteed noise. margin can be obtained by
selection or special order. All noise specifications are also internally
guard-banded to minimize correlation problems (a factor
which also adds to actual system noise immunity). The
worst-case ‘‘system noise immunity’’ (for noise to propagate through
two or more worst-case gates) that can be measured with MECL 11
is 0.050 V greater than that specified in the brochure. For ex-

VoL max = —1.500
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ample, it will take more than 0.225 V of “noise’’ to propagate
through MECL |l gates specified at 0.175 V noise margin. The
question often arises as to system noise margin with gates of dif-
ferent temperatures and power supply voltages driving one an-
other. Figure 13 also lists the worst-case change in logic levels
and threshold levels with a change in supply voltage. It is seen
that the 1" logic levels are effectively independent of power
supply voltage, the threshold level variance is less than 1/8 the
change in Vgg, and the worst-case 0" logic level change is 1/4 of
the VEg change. These changes illustrate the common-mode
rejection of power supply variations exhibited by MECL 1I. It
may be shown that a MECL || system will operate with a +30%
variation in supply voltage, but it isrecommended thata maximum
variation of £20% from the design nominal of —5.2 V be allowed.
Supply variations of £+10% show negligible effect on system per-
formance.

Figure 14 illustrates two worst-case system noise margin calcu-
lations with the data from Figure 13. It is seen that a system with
a +5% change in power supply voltage and 100°C temperature
differential will still operate with worst-case devices.

Noise immunity is specified only for logic inputs. In system
applications noise at both the V¢ and the VEg nodes must be
considered. The logical ‘1" levels in MECL !l are one diode drop
more negative than Vcc. Therefore Ve noise immunity is basic-
ally the same as logic input noise immunity. In actual measure-
ments, Vg noise immunity is about 0.030 V higher than if the
noise were imposed directly on a logic input. VEg noise immunity
is typically greater than 1.5 V due to the common-mode rejection
of the basic gate.

POWER SUPPLY CONNECTIONS

Ground is usually the most stable and lowest impedance
source in a system. For this reason, V¢ is usually at ground po-
tential ina MECL system while VEE is the supply voltage. Another
advantage of having Vgge as ground is that an output may be
shorted to ground without drawing high current. If an output is
accidentally shorted to VEg, no permanent damage will result. If
an output remains shorted for long periods of time (especially
with values of VEE greater than —5.2 V), permanent degradation
may result due to excessive chip temperatures. The output of high-
speed MECL Il devices such as the clock driver should not be
shorted to VEg due to its very low output impedance.

Nominal power dissipation of the MECL Il circuit is 15 mW
for the basic gate, 14 mW for each emitter follower pull-down
resistor, and 18 mW for the built-in bias driver. Since MECL 11 de-
vices are built of various combinations of the above, power dissi-
pation per package and logic function can vary widely. For ex-
ample, a single gate with six output pull-down resistors and a bias
driver dissipates 120 mW, while a quad 2-input gate without pull-

FIGURE 13 - MECL Il WORST-CASE LEVELS

AMBIENT TEMPERATURE
VOLTAGE LEVEL 125°C | 75°C 25°C 0°c | -85°C
VIH max —0.535 | —0.600 | —0.700 | —0.735 | —0.825
VoH max —0.535 | —0.600 | —0.700 | —0.735 | —0.825
VOH min —0.700 | —0.775 | —0.850 | —0.895 | —0.990
ViH min —0.875 | —0.950 | —1.025 | —1.070 | —1.165
VL max —1.205 | —1.260 | —1.325 | —1.350 | —1.405
VOL max —1.380 | —1.440 | —1.500 | —1.525 | —1.580
VoL min —~1.720 | —1.760 | —1.800 | —1.830 | —1.890
ViL min <Vee [KVee |<Vee |[<Vee |<VEe

. =0.110 min
AVor = 0.015 max AViH min: Vit max) 0.115 nom
Avee DVee 0.120 max

A(VoL max. Vou min) - g;;g :::1

AVEE 0.250 max
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MECL II

FIGURE 14 - EXAMPLES OF WORST CASE NOISE
MARGINS IN A MECL 11 SYSTEM
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VoL max = _
—1.380 V ViL max =
+0.065 AV -1.325V |
©-1.315V Noise Margin= 1.315V

VEE=4.94V _1.325 Vegg =—5.2V
(—5%) —0.010
+0.040*
=0.030 V
Example No. 2
25°C 125°C
. _ VIH min=
VOH min = ~0.875 V
—0.850 V +0.031AV
=-0.844 V
' Noise Margin = 0.844 V
VEg=-5.2V —0.850 VEE = 4.94 V
~0.006 (—5%)
+0.040°*
=0.034 V

*40 mV is the minimum noise immunity gained before noise can
actually propagate through worst-case gates.

Calculations shown are for gates with 176 mV minimum noise
margin. Gates with 200 mV minimum noise margin may also be
specified; this would add 25 mV to the above calculations.

FIGURE 15 - NORMALIZED POWER DISSIPATION
versus TEMPERATURE AND SUPPLY VOLTAGE

3.0
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g \b_
N2
S0 —5.2 v
Tz ] —
3 —4.4V
I s
0 T
2 o5 —3.6 V
~3.0 V'
0 |
—55 —25 0 +25 +75 125

TaA, AMBIENT TEMPERATURE (°C)

down resistors and with a single bias driver dissipates only 20 mW
per gate. Normalized power dissipation curves versus temperature
and supply voltages are shown in Figure 15. Power dissipation for
system design should be 80% of the value calculated from the Ig
maximum values specified on the various data sheets. Nominal
power dissipation is lower (75% of the maximum value specified).

DC LOADING CONSIDERATIONS

Worst-case fan-out specifications are obtained from Figures 11
and 12. With a worst-case input current of 100 A and a minimum
output current of 2.6 mA for a VOH min level, a fan-out of 25 is
guaranteed. Figure 16 illustrates the typical input characteristics
of a MECL |l gate versus temperature and a wide excursion of in-
put voltage. The output dc loading characteristics of MECL |l are
shown in Figure 17 for loads that greatly exceed normal oper-
ation. It may be observed from the curves that one MECL Il gate
could typically. drive more than a thousand other gates before
noise immunity dropped below 0.100 V. It is obvious that loading
restrictions are normally ac rather than dc. The heaviest loading
occurs under Wired-OR conditions. If only one pull-down resistor
is used (recommended as a power saving feature), the dc loading
is the same as for normal conditions. |f two pull-down resistors are
employed, an additional current of 3.6 mA maximum is drawn at
VEE = —5.2 V and Ta = 259C. VOH min is specified at 2.6 mA
load current, but the worst-case pull-down resistor draws an addi-
tional 1.1 mA. A worst-case output impedance of 20 ohms would
then give an additional drop of 0.022 V. If the Wired-OR also
drives a nominal fan-out, the output may drop 0.025 V below
VOH min Which subtracts 0.025 V from the worst-case noise
margin. For this reason a maximum of two pull-down resistors is
recommended for worst-case system design. It should be noted
that two pull-down resistors appreciably decrease fall time under
high capacitance loading. Typically three pull-down resistors (an
additional load of 6.0 mA) would give a Vo of 0.850 V, which is

VOH min-

AC LOADING CONSIDERATIONS

The input capacitance of a MECL 1l gate averages 3.3 pF. Since
in any system stray capacitance is also present, a typical value of
5.0 pF per fan-out should be used for design purposes. A fan-out
of 16 MECL 1| gates is than roughly equivalent to 75 pF, while a
fan-out of 20 gates would be approximately 100 pF. These figures
may be easily decreased with careful layout techniques.

FIGURE 16 - INPUT CURRENT versus INPUT
VOLTAGE AND TEMPERATURE
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FIGURE 17 - TYPICAL OUTPUT VOLTAGES versus
LOAD CURRENT

(Ambient Temperature)
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SWITCHING TIMES

Figures 18 through 21 give typical rise, fall, and propagation
delay times versus loading and temperature. The slow fall times
and tpq— are caused by the relatively long R-C time constant of
the emitter pull-down resistor and the load capacitance. The fall
time, tf, may be calculated as 0.2 RC, where R is the value of the
pull-down resistor {in k{2)-and C is the external load capacitance
(in pF). For example, with a 100 pF load and a 1.5 k-ohm internal
resistor, the fall time is approximately 30 ns. The increase in tpg—
over the delay at no load is very closely obtained by 0.1 RC. At no
load, tod— is approximately 3.5 ns, and 0.1 RC with a 100 pF
load is 15 ns, giving a total of 18.5 ns for tpd—- The RC time
constant of the load may be reduced significantly (for high capaci-
tance) by paralleling an external resistance with the load to VEE.

GENERAL INFORMATION
SECTION

FIGURE 18 - RISE TIME versus LOADING AND
TEMPERATURE
10.0 T T
Input ty = t¢ = 6.0 ns
Vgg=-5.2V
125°C
8.0
E —
" —
2
F 6.0
w L
7] //—
3 ?ﬁ
* o,
a0 —55°C
2.0
0O 10 20 30 40 50 60 70 80 90 100
LOAD CAPACITANCE (pF)
0O 2 4 6 8 10 12 14 16 18 20
FAN-OUT
FIGURE 19 - FALL TIME versus LOADING AND
TEMPERATURE
(Single Pulldown Resistor)
% 1
Input t, = t = 5.0 ns
Vgg =-5.2
30 —(Single Pulidown Resistor) ////
7
125°C—_ | i
25 { o
% 75°]°\ 7/
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r 7
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GENERAL INFORMATION-
SECTION

FIGURE 20 - PROPAGATION DELAY tpg+ versus
LOADING AND TEMPERATURE
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FIGURE 21 - PROPAGATION DELAY tpq— versus
LOADING AND TEMPERATURE
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THERMAL CHARACTERISTICS

The junction temperature of the integrated circuit is closely
related to its long term operational characteristics; therefore, an
accurate estimate of the junction temperature of the various
circuit components must be made before the circuit designer can
predict the expected reliability of his system. Motorola is including
sufficient information in this section to permit the user of MECL |l
to estimate worst-case junction temperatures if he can estimate
accurately the ambient or case temperatures and the operating
circuit’s power drain.

The average temperature at the junction region is a function of
the systems ability to remove the heat generated in the circuit
from the junction regions to the ambient or equivalent heat sink.
The basic formula for converting calculated power dissipation to
estimated junction temperature is:

Ty=Ta+Pp (fic+ bca
or

Ty=Ta+Pp (6;4)
where

Ta = ambient temperature

Pp = calculated power dissipation

GJC = thermal resistance, junction to case
Oca = thermal resistance, case to ambient
0, = thermal resistance, junction to ambient.

The worst-case rated thermal resistance values for Motorola's
integrated circuit packages are found in Table 1. Figures 22, 23,
and 24 are variations of the same derating curve. Figure 22, for
instance, plots the maximum permissible package power handling
capability as a function of ambient temperature when the maxi-
mum permissible junction is at 1560°C (plastic package) and 175°C
(ceramic flat package). Figure 23 plots worst-case junction temper-
ature as a function of power dissipated for the two ambient
temperatures, 75°C and 125°C. Figure 24 plots the junction
temperature as a function of power drain when the case temper-
ature is held constant. These figures have been developed using the
worst-case thermal resistance values found in Table 1.

FIGURE 22 - AMBIENT TEMPERATURE DERATING
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FIGURE 23 - JUNCTION TEMPERATURE DERATING
CURVE USING AMBIENT TEMPERATURE

GENERAL INFORMATION

SECTION
200 T
Plastic Package
== — — Flat Package
o 175 Ceramic
° 7
w 7/
« 7 t J
P e
7 Plastic |/ Characteristic m m
o« 150 T
w 7 Maximum
g /7 Permissible
w . Junction
; Ta=+1 25°C Temperature/ Power Supply Voltage (Vcc= 0) —10
125
2 / Input Voltage (V= 0) 0toVge
(8]
:Z> / Output Source Current 20
B Storage Temperature MC1000 —55 to 4125
et 100 v Range MC1200 —65t0 +175
Ta = +75°C a . .
75 L Operating Temperature  MC1000 0to +75
0 100 200 300 400 Range MC1200 —55 to +125
Pp, POWER DISSIPATION (mW) AC Fan-In (Expandable Gates) 20
AC Fan-Out* (Gates and Flip-Flops)

'FIGURE 24 - JUNCTION TEMPERATURE DERATING
CURVE USING CASE TEMPERATURE
PACKAGING

The MC1000 Series is

I T available in the dual in-line
~———— Plastic Package plastic package, case 93
_ — —— Flat Package (add suffix ““P" to basic type
3} Ceramic number) and the MC1200
S 175 = Series in the TO-86 ceramic
w _ - r flat package, case 83
5 L (suffix "“F").
F N -
<« Plastic L
c 150 —
Y 1
s -
E | Tc=%1 25°C / Maximum
2 125 Permissible
] / Junction
= Temperature
H +75°C
2 100 e
o S
75
100 200 300 400 500 600

Pp., POWER DISSIPATION (mW)

TABLE 1 - WORST-CASE THERMAL RESISTANCE
OF INTEGRATED CIRCUIT PACKAGES

eJA GJC

PACKAGE JUNCTION TO JUNCTION TO

AMBIENT CASE
Ceramic
Flat Package 0.26°C/mW 0.090°C/mW
14 lead
% x % inch
Plastic
14 lead 0.200C/mwW 0.15°C/mwW
dual-in-line
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( LURPUT GAIES \ MECL Il MC1000/1200 series

MCI1001 thru MC1003
MC1201 thru MC1203

Provide simultaneous OR/NOR or AND/NAND output functions.
These devices contain an internal bias reference insuring that the
threshold point is always in the center of the transition region over
the temperature range.

Emitter follower output configurations differ for these three circuits
as shown in the circuit schematic.

POSITIVE LOGIC NEGATIVE LOGIC
5 2 5 2
6 3 6 3
8 11 8 11
9 12 9 12
10 13 10 13

1=4+5+6+8+9+10
11=4+5+6+8+9+10 1

- -
Lo
a o
0 w

oo
©©
oo
oo

DC Input Loading Factor = 2
DC Output Loading Factor = 25

Power Dissipation = MC1001/MC1201 — 115 mW typical
MC1002/MC1202 — 80 mW typical
MC1003/MC1203 — 40 mW typical

MC1001/MC1201 CIRCUIT SCHEMATIC

NOR OUTPUTS OR OUTPUTS
1 2 3 1 12 13 14
T 9 it T 9 Vcc (GND)

300

S

MC1002/MC1202
Omit NOR output

1603 §1 70 J
pulldown resistors

y
_Ek ﬁ % % } MC1003/MC1203

Omit all output

P4 p. B4 2 < 2 P4 pulidown resistors
1.5k 1.5k;, 1.5k: 650; 2 1.5 kg 1.5k%,2k, 1,2.3k

l‘l‘IAA
& \-

»o—

5 6 8 9 10 5 Vee

Resistor values are nominal .
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MC1001 thru MC1003, MC1201 thru MC 1203 (continued)

4 1
5 2
6 3
8 11
ELECTRICAL CHARACTERISTICS 13 :;
Outputs without pull-down resistors
are tested with a 1.5 k<Q resistor to Vgg.
Pin - MC1201-1203 Test Limits MC1001-1003 Test Limits
Under | —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7
Current
MC1201/MC1001 - - - 32 - - |mAde | - - - 32 - - mAde
MC1202/MC1002 - - - 22 - - 1 - - - 22 - -
MC1203/MC1003 - - - 11 - - - - - 11 - -
Input Current in 4 - - - 200 - - pAde - - - 200 - - pAde
5 - - - - - - - - - -
6 - - - - - - - - - -
8 - - - - - - - - - -
9 - - - - - - - - - -
10 - - - - - - - - - -
Input Leakage IR Inputs* - - - 0.2 - 1.0 | pAde - - - 0.2 - 1.0 pAdc
Current
'NOR" Logical ""1" V..t 1,2,37 |-0.990| -0.825|-0. 850 -0. 700|-0. 700| -0. 530| Vdc [-0.895 |-0. 740| -0. 850|-0. 700|-0. 775| ~0. 615 Vde
OH
Output Voltage
'NOR" Logical ""0" VoL 1,2,37 |-1.890|-1.580|-1. 800-1. 500 |-1. 720|-1. 380| Vdc |-1.830 |-1.525(-1.800(-1.500]-1.760(-1.435| vac
Output Voltage
'OR" Logical "1" Vout |11,12,131-0.990)-0.825|-0. 850-0. 700 -0. 700[ -0. 530{ Vdc [-0.895 |-0.740|-0. 850|-0. 700/-0. 775] -0. 615 | Vdec
Output Voltage
'OR" Logical "0" VoL 11,12,137|-1. 890|-1. 580 1. 800|-1. 500 |-1. 720|-1. 380| Vdc [-1.830 |-1.525|-1.800|-1.500]-1.760|-1. 435 | Vdc
Output Voltage
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay i
(Fan-Out = 3) . 1 4.0 | 7.5 | 40| 7.0 | 6.0 | 9.0 ns 4.0 | 7.0 | 4.0 | 7.0 | 5.0 | 8.0 ns
by 1s 1 6.0 | 9.0
ty1ts 11 5.0 | 9.0
ty11- 11 6.0 | 9.0
(Fan-Out = 15) el 1 18 - 18 - 22 - 18 - 18 - 20 -
ty-1+ 1 6.0 - 6.0 - 8.0 - 6.0 - 6.0 - 7.0 -
t,+11+ 11 4.0 - 4.0 - 6.0 - 4.0 - 4.0 - 5.0 -
ty11. 11 13 - 13 - 17 - 13 - 13 - 15 -
Rise Time
(Fan-Out = 3) t, 1 50 (80 |50 |7.5 [6.0 |9.0 50 | 7.5 | 5.0 [ 7.5 | 5.5 | 8.0
tite 11 40 | 7.0 | 4.0 |65 |50 |8.0 4.0 | 6.5 | 40 | 6.5 | 45 | 7.0
Fall Time -
(Fan-Out = 3) t_ 1 6.0 [ 85 |60 |80 |70 | 10 6.0 | 8.0 | 6.0 [80 |6.5 | 9.0
t. 11 6.0 | 8.0 [6.0 |80 |70 | 10 6.0 |80 | 6.0 |80 |[6.5 | 9.0

* Individually test each input using the pin connections shown.
+Individually test each output listed using the pin connections shown.
1'V0H limits apply from no load (0 mA) to full load (-2.5 mA). Iy, applied to output under test.
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% mAdc
Temperature | Vi o0 Vitmax | Videmin 10 Viimax | ViHmax Vee L
—55°C -5.2 to -1.405 -1.165 to -0.825 - -5.2 -2.5
MC1201-1203 { +25°C| -5.2 to -1.325 -1.025 to -0.700 -0. 700 -5.2 -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
MC1001-1003 +925°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vec
Characteristic Symbol | Test Vit min 10 Vicmax | Vietmin 10 Vit max | Vit max Ve I, | (Gnd)
Power Supply Drain IE 7
Current
MC1201/MC1001 - - - 4,5,6,7,8,9,10 - 14
MC1202/MC1002 - - - l - l
MC1203/MC1003 - - - -
Input Current in 4 - - 4 5,6,7,8,9,10 - 14
5 - - 5 4,6,7,8,9,10 -
6 - - 6 4,5,7,8,9,10 -
8 - - 8 4,5,6,7,9,10 -
9 - - 9 4,5,6,7,8,10 -
10 - - 10 4,5,6,7,8,9
Input Leakage IR Inputs* - - - 4,5,6,7,8,9,10 - 14
Current
'NOR" Logical ""1" Vort 1,2,31 4 - - 5,6,7,8,9,10 t 14
Output Voltage 5 - - 4,6,7,8,9,10
6 - - 4,5,7,8,9,10
8 - - 4,5,6,7,9,10
9 - - 4,5,6,7,8,10
10 - - 4,5,6,7,8,9
'NOR'" Logical "0" VoL 1,2,31 - 4 - 5,6,7,8,9,10 - 14
Output Voltage 5 - 4,6,7,8,9,10 -
- 6 - 4,5,1,8,9,10 -
- 8 - 4,5,6,7,9,10 -
- 9 - 4,5,6,7,8,10 -
- 10 - 4,5,6,7,8,9. -
'OR" Logical "1" Vogt  [11,12,137 - 4 - 5,6,7,8,9,10 3 14
Output Voltaged - 5 - 4,6,7,8,9,10
- 6 - 4,5,7,8,9,10
- 8 - 4,5,6,7,9,10
- 9 - 4,5,6,7,8,10
- 10 - 4,5,6,7,8,9
'OR" Logical "0" VoL 11, 12, 137] 4 - - 5,6,7,8,9,10 - 14
Output Voltage 5 - - 4,6,7,8,9,10 -
6 - - 4,5,7,8,9,10 -
8 - - 4,5,6,7,9,10 -
9 - - 4,5,6,7,8,10 -
10 - - 4,5,6,7,8,9 -
Switching Times Pulse In Pulse Out Ve = —4.0 Vde (+1.2V)
Propagation Delay
(Fan-Out = 3) t 1 4 1 - 5,6,7,8,9,10 - 14
4+1-
by 14 1 ! - -
UWTA 11 11 - -
ty1ne 11 11 - -
(Fan-Out = 15) e 1 1 - -
t 4-1+ 1 1 - -
t 4+11+ 11 11 - -
t411- 1 = - -
Rise Time
(Fan-Out = 3) 16 1 1 - -
tis 11 11 - -
Fall Time
(Fan-Out = 3) t 1 1 - -
ty. 11 11 - -
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MC1001 thru MC1003, MC1201 thru MC1203 (continued)

SWITCHING TIME TEST CIRCUIT

AND WAVEFORMS @ 25°C
TPin To TPout To PROPAGATION DELAY RISE AND FALL TIMES
Channel A" +1.2 Vde Channel “'B" Output
+ 1% Output Input
+04s50v \ 90%
“OR™
= 0.1 UF = 10%
I —0.350 V
Vee = — el e e
Input 450 480 4—-11—- WY+11+ 1 —or t1+o0r
(c) — t11— 1+
‘% B Input  Output
50 : 1 J
*15 pF -
T r
= = U ¥
“NOR" 50%
*Load corresponds 1) \
0.1 UF to fan-out = 3. - -

— fe—  —=

Y-14+ WY+

L
T

OVEE =—4.0 Vdc = £1%

Input pulse t, and t; = 5.0 + 0.5 ns

N r 4 Switching waveforms shown for pulse in on pin 4 and pulse
out on pins 1 and 11, however all other input-output
combinations will meet the limits specified.

The MC1001-1003/MC1201-1203 6-input OR/NOR gates are extremely useful in
generating multiple wired-OR logic functions since six independent outputs are
provided. (An examptle is shown in Figure 1.) The gate performs well as a clock
driver with the multiple outputs which result in three times the normal fan-out for
a given clock waveform. If twisted pair lines are being used for clock distribution
in a system, the gate will drive three independent twisted pair lines, each with the
same clock waveform.

An output impedance of about 2 ohms is obtained if three OR or NOR out-
puts are tied together. This provides an excellent 50-ohm driving capability. The
50-ohm line or coax should be terminated in its characteristic impedance to a
nominal —2.0 V. This prevents excessively high output current that would pull the

APPLICATIONS INFORMATION

logic “*1"" level below nominal (see Figure 2).

FIGURE 2 - MC1003/MC1203 AS A 50
OHM DRIVER WITH NOMINAL MECL

FIGURE 1-MECL 1l “WIRED OR” FEATURE LOGIC LEVELS

EXAMPLE SHOWN FOR ONE POSSIBLE
COMBINATION OF OUTPUTS

50-OHM TERMINATION TO SEPARATE
NEGATIVE VOLTAGE

50-Ohm Line Or Coax

XtV +2Z - “OR"
X 35002
X INPUTS X+y+z Vvt
x ====S==y “NOR"
xYz 3502
Y vr
Y INPUTS
Y V1 & —2.0 V Well Bypassed To Ground
XYz
z
50 OHM TERMINATION TO MECL POWER SUPPLY
Z INPUTS
z
82 Q%
MECL __________ " . u
GATED OR" or “NOR
WHERE:

X = f (Six Variables)
Y = f (Six Variables)
Z = f (Six Varlables)

tpd Average = 4.0 ns
Total Power = 200 mW

= 130 Q%
—5.2V
Output Logic Swing= 0.8 V

NOTE: Typical Gate Propagation Delay = 4.0 ns

All Outputs That Are Used Require An Internal or
External Pulldown Resistor.

Typical Rise Time At 50-Ohm Load = 7.0 ns
Typical Fall Time At 50-Ohm Load = 7.0 ns
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DUAL 2-INPUT MECL 1l MC1000/1200 series
EXPANDABLE GATES

MC1024
MC1224

Provide simultaneous OR/NOR or AND/NAND output functions.
These devices contain an internal bias reference insuring that the

threshold point is always in the center of the transition region over
the temperature range.

Expandable inputs are available on pins 1, 4 and 10, 13 as shown
in the circuit schematic.

POSITIVE LOGIC NEGATIVE LOGIC

B WON =
o o
HWN =
o o

10 10
11 ; 25 ] 11 9
12 J 8 12 8
13——1-——j 13

DC Input Loading Factor = 1
DC Output Loading Factor = 25
Power Dissipation = 95 mW typical

]
NN
w W

CIRCUIT SCHEMATIC

(GND)

60 Vccold 8 9
NOR ORT ) T TOR NOR

L 290% 300 L' 300 % 290
] %

1.5k 1.18 k 1.5k 2k 23k 1.5k 1.18 k %1.5k

4 7 Vg 10 11 12 13

Resistor values are nominal.
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MC1024, MC1224 (continued)

1
2 5
3 6
ELECTRICAL CHARACTERISTICS 4
10
11 9
12 8
Test procedures are shown for only one gate. 13
The other gate is tested in the same manner.
Pin MC1224 Test Limits MC1024 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
[Power Supply Drain I‘E 7 - - - 26 - - mAdc - - - 26 - - mAdc
Current
Input Current Iin 2 - - - 100 - - pAde - - - 100 - - pAde
3 - - - 100 - - pAde | - - - 100 | - - pAde
Input Leakage IR Inputs* - - - 0.2 - .0 uAde - - - 0.2 - 1.0 pAde
Current
"NOR" Logical "1" Vot 5 -0. 990} -0. 825|-0. 850{-0. 700 (-0. 700-0.530| Vdc |-0.895 |-0.740|-0. 850-0.700|-0. 775(-0.615 | Vdc
Output Voltaget 5 -0. 990 -0. 825/-0. 850|-0. 700 |-0. 700|-0.530| Vdc |-0.895 |-0.740/-0. 850(-0.700(-0. 775/ -0.615 | Vde
"NOR'"" Logical ""0"" Yor 5 -1.890| -1. 580|-1. 800| -1. 500 |-1. 720 -1. 380 Vdc |-1.830 |-1.525(-1.800|-1.500]-1.760(-1.435| vdc
Output Voltage 5 -1.890| -1. 580|-1. 800| -1. 500 |-1. 720 -1. 380 Vdc |-1.830 |-1.525|-1.800|-1.500(-1. 760| -1.435| Vdc
'OR" Logical "1" Vout 6 -0.990| -0. 825/-0. 850{ -0. 700{-0. 700( -0. 530| Vdc [-0.895 |-0. 740|-0. 850|-0. 700|-0. 775| -0. 615 | Vdc
Output Voltaget 6 -0. 990| -0. 825/-0. 850{-0. 700|-0. 700| -0. 530| Vdc |-0. 895 |-0. 740]-0. 850|-0. 700|-0. 775| -0. 615 | Vdc
["OR" Logical "0" VoL 6 -1.890) -1.580/-1. 800{-1. 500(-1. 720| -1. 380| Vdc |-1.830 |-1.525|-1.800|-1.500/-1. 760| -1. 435| Vdc
Output Voltage 6 -1. 890 -1. 580-1. 800| -1. 500|-1. 720| -1. 380| Vdc [-1.830|-1.525|-1.800|-1.500/-1. 760 -1.435| Vdec
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay
(Fan-Out = 3) tys. 5 5.0 | 7.0 | 5.0 7.0 | 6.5 | 9.0 ns | 5.0 [ 7.0 | 5.0 | 7.0 | 6.0 | 8.0 ns
ty 5y 5 40| 7.5 | 40| 7.5 | 5.5 | 9.0 40 (7.5 | 40 | 7.5 | 5.0 | 8.5
tees 6 4.0 | 7.5 | 4.0 | 7.0 | 5.5 | 8.5 40 | 7.0 | 40 | 7.0 | 5.0 | 8.0
ty 6. 6 40 [ 70| 40| 7.0 |55]9.0 40 [ 7.0 | 40| 70| 50| 8.0
(Fan-Out = 15) thys. 5 14 - 14 - 18 14 - 14 - 16 -
ty oy 5 5.0 - 50 | - 7.0 5.0 - 5.0 - 6.0 -
t 6 6.0 - 6.0 | - 8.0 6.0 - 6.0 - 7.0 -
2+6+
96 6 13 - 13 - 17 13 - 13 - 15 -
Rise Time
(Fan-Out = 3) to, 5 5.0 | 7.5 | 5.0 6.0 | 9.0 50 | 7.5 | 5.0 | 7.5 | 5.0 | 8.0
te, 6 4.0 | 7.0 | 4.0 5.5 | 8.0 40 | 65| 40 | 6.5 | 50| 7.0
Fall Time
(Fan-Out = 3) to 5 5.0 | 8.5 | 5.0 | 8.0 | 6.0 | 10 5.0 | 8.0 | 5.0 [ 8.0 | 55| 9.0
te. 6 5.0 | 8.0 | 5.0 80 | 7.0 | 10 50 | 8.0 | 5.0 | 8.0 | 6.0 [ 9.0

*Individually test each input using the pin connections shown.

SWITCHING TIME
TEST CIRCUIT

@ 25°C

IVOH limits apply from no load (0 mA) to full load (-2.5 mA).

TP;, To Channel A"’

450

| t
neu 50

I‘Eo.1 UF -

+1.2 Vdc
1%

VEE 0-4.0 Vdc £ 1%

TPoyt To Channel “B”

* Load corresponds
to fan-out =3




TEST VOLTAGE/CURRENT VALUES
@Test Vdc =1.0% mAdc
Temperature vIl. min to vll. max VIN min to VIH max VlH max VEE 'L
—55°C -5.2 to -1.405 | -1.165 to -0.825 - -5.2 -2.5
MC1224 +925°C 5.2 to -1.325 | -1.025 to -0.700 | -0.700 -5.2 -2.5
+125°C 5.2 to -1.205 | -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
MC1024 +925°C -5.2 to -1.325 | -1.025 to -0.700 -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test VII. min to VII. max VIH min to VIH max VIH max VEE 'l (Gnd)
[Power Supply Drain IE 1 - - - 2,3,7,11,12 - 14
Current
Input Current in 2 - - 2 3,7,11,12 - 14
3 - - 3 2,7,11,12 - 14
Input Leakage IR Inputs* - - - 2,3,7,11,12 - 14
Current
''"NOR" Logical 1" Vout 5 2 - - 3,7,11,12 5 14
Output Voltaget 5 3 - - 2,7,11,12 5 14
""NOR'" Logical "0" vOL 5 - 2 - 3,7,11,12 - 14
Output Voltage 5 - 3 - 2,7,11,12 - 14
""OR'" Logical "1" vOHI 6 - 2 - 3,7,11,12 6 14
Output Voltage} 6 - 3 - 2,7,11,12 6 14
"OR'"" Logical "0" VoL 6 2 - - 3,7,11,12 - 14
Output Voltage 6 3 - - 2,7,11,12 - 14
Switching Times Pulse In Pulse Out VEE =—4.0 Vde +12V
Propagation Delay
(Fan-Out = 3) t2+5_ 5 5 - 3,7,11,12 - 14
t2-5+ 5 5 - -
t2+6+ 6 6 - -
t2—6— 6 6 - -
(Fan-Out = 15) t2+5_ 5 5 - -
by 5 5 - -
t2+6-w- & 6 - -
tZ—G— 6 6 - -
Rise Time
(Fan-Out = 3) t5+ 5 5 - -
t6+ 6 6 - -
Fall Time
(Fan-Out = 3) t5_ 5 5 - -
tG- 6 6 - -
PROPAGATION DELAY RISE AND FALL TIMES
Output Input /—Output
+0.450 V
. \ \ Il 90%
l‘o th L 50%
\ ] 10%
—0.350 V A
t2 g —| |[~t2+6+ = —=[ts+orter
t5— or tg— SWITCHING TIME
Input  /~Output WAVEFORMS
e——
/ A
“NOR’’ 50% Input Pulse t, and t = 5.0 £ 0.5 ns.
/ \
- | -
t2_5+—w [— —= 2 45—
Switching waveforms shown for pulse in on pin 2 and pulse out on pins 5 and 6,
however all other input-output combinations will meet the limits specified.
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MC1024, MC1224 (continued)

APPLICATIONS INFORMATION

. The MC1024/MC1224 dual 2-input expandable
OR/NOR gate provides the capability of increasing
fan-inby making available the collector and emitter
nodes of the standard gate. Note that comple-
mentary outputs are available, lending to circuit
flexibility. By using the MC1025/MC1225 ex-
pander 6, 7, 10, 11, 12, 15, 16, or 20 gate inputs
may be obtained with one or two expanders per
gate. Note that as fan-in is increased, capacitance is
added to the input collector node and propagation
delays through the gate will increase. A maximum
fan-in of 20 is recommended for high-speed oper-
ation. If high speed is not required, larger fan-ins
may be utilized.

The expandable inputs allow a large fan-in NOR
or NAND gate to be obtained, where power dissipa-
tion is decreased at the expense of propagation
delay. The OR propagation delay times vary little
with increasing fan-in since capacitance is not being
added to the OR collector node. At a fan-in of 20,
NOR output rise and fall times approach 20 ns,
while OR output rise and fall times remain about
4.0 ns. For minimal added capacitance at the NOR
collector node, lead lengths should be kept short
and the circuits wired in directly rather than using
sockets. Typical propagation delay curves versus
fan-in and temperature are shown below.

TYPICAL PROPAGATION DELAY TIMES

10 NOR OUTPUT (Fan-Out = 3)
= ! +125°C A
£ tpd + — +75°cﬁ& -~
w 8.0 o +25°C _<
b OOC -, A
E —55°C ,
I; 6o —/ ”/
j ’ 1" S // i
m "
0 4.0 =
z
5 10 T 1130
) 125°C
: oo tpd -+ +75°C 5“’:
o : +25°C 2%
x
g 6.0 3
T N_ 0°C
& a0 and__
3 —55°C
£ 20 |
0 20 6.07.0 10 12 16 20
FAN-IN
o OR OUTPUT (Fan-Out = 3)
.0 . .
5 t ’ ' +1259C]
£ pd ++ +75°C
w 0°c +25°C
2 —55°C I -=7
= 4.0 E—— AN —=
> =23
<
-1
w
o 20
z
o 6.0 .
f thd — —
g P
All Temperatures -
E /_/
S 4.0 T
c
o /"
H
2.0
0 20 6.07.0 10 12 16 20
FAN-IN
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DUAL 4-5 INPUT MECL Il MC1000/1200 series
EXPANDERS

MC1025
MC1225

Dual expander arrays, with a 4-transistor array isolated from a 5-
transistor array. The collectors and emitters from both arrays may be
connected to form a 9-transistor array. With each base available, a 4,
5, or 9-input expander may be obtained.

Designed specifically for use with MC1024/MC 1224 Dual 2-Input

Gates.

POSITIVE LOGIC NEGATIVE LOGIC

1 a4 1 4
2 Y 2 hY

3 _ 3

i 2/ b i

6 6 5
8 X\ 8— X
10 wf » n/

DC Input Loading Factor = 1
CIRCUIT SCHEMATIC
VEE

5 7 4

o I T
R *—F

Lol
6 8 9 10 N 12 13 14 1 2 3
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MC1025, MC 1225 (continued)

TEST VOLTAGE/CURRENT VALUES
ELECTRICAL CHARACTERISTICS . Vdc =1.0% mAdc
8 s Vv, \ V, V, V, !
Test procedures are shown for only one expander. A @ All F| cc|em] ce] ee] %
. . ° 7 Temperatures
The other expander is tested in the same manner. I 1 2.0 | +2.0 [-5.2 [+0.7+0.3|-1.33
— TEST VOLTAGE/CURRENT APPLIED
Pin MC1225 Test Limits MC1025 Test Limits TO PINS LISTED BELOW:
| Under|_—55°C +25°C +125°C 0°C +257C +75°C
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max |Unit | Min [ Max | Min | Max | Min | Max |Unit || Ve | Vec | Ves| Ve | Vee| ' | Gnd
Base Leakage gy 1 - 0.5 - 0.5 - 2.0 |pAde| - 0.5 - 0.5 - 2.0 |pAde| [11,12] - 1 - 4,5,7
Current 2 - B - - R R . P N
3 - - - - - - 3| -] - -
13 - - - - - - It N N l
4| - - - - - - Y N e
Collector Leakage | gy | 1 -l ro | - j 1o | - 100 f[padel - 1o | - [1o| - [150 [uadc]| - [as7| - | - |1 - |2
Current 2 - - - - - - - - - 2 -
: : : : : : : - \ - : : - l
13| - - - - - - _ I R P
4 | - - - - R _ - | -
Input Voltage Vgg | 12 |-0.860]-0.610]-0.710|-0. 760|-0. 520/ -0. 570| Vde [-0. 760 |-0. 810 -0. 710|-0. 760]-0. 610] -0. 660 | Vic - - - fas| - | 12 1
: - - - - 2
[ : : : l : l ;
- - - - 13
B R - 14

APPLICATIONS INFORMATION

The MC1025/MC1225 dual 4-5 input expander is designed to work with
the MC1024/MC1224 expandable gate. The transistors are manufactured with
the same buried layer process used on all MECL Il devices and are typical of
MECL 1l gate transistors. BVCgQ is 12 V or greater, fT 600 MHz, and 8 is
typically from 100 to 150. An example of two 20-input NOR gates and a 40-
input OR gate made from an MC1024/MC1224 expandable gate and four

MC1025/MC1225 expanders is shown.

Two 20-input NOR gates and one 40-input OR gate generated using one
MC1024/MC1224 expandable gate and four MC1025/MC 1225 expanders.

920 % Mc1024

or
% MC1224

14243 ——+18+19+20
Typical tpg = 7.0 ns

14243 —-enent 38439440

Typlcal 54 = 4.0 ns

21+22+23 +38+39+40
% MC1024 Typical tpg = 7.0 ns
or

0 % MC1224

Power Dissipation = 100 mW
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B r DUAL 4-INPUT BATES \ MECL 1l MC1000/1200 series

" MC1004 thru MC1006
MC1204 thru MC1206

Provide simultaneous OR/NOR or AND/NAND output functions.
These devices contain an internal bias reference insuring that the
threshold point is always in the center of the transition region over
the temperature range.

Emitter follower output configurations differ for these three circuits
as shown in the circuit schematic.

POSITIVE LOGIC NEGATIVE LOGIC

!
I

©

10 - 10
11 11% 9
13 13

5=1+2+3+4 5§=1-2-3:4

[++]

6=1+2+3+4 6=1-2-3-4

DC Input Loading Factor = 1
DC Output Loading Factor = 25

Power Dissipation = MC1004/MC1204 — 95 mW typical
MC1005/MC1205 — 65 mW typical
MC1006/MC1206 — 45 mW typical

MC1004/MC1204 CIRCUIT SCHEMATIC

(GND)
NOR or Vcc OR NOR
5 6 14 8 9
2903 2300 300% 3003 3290 MC1005/MC1205
1 j Omit NOR output
pulldown resistors.
h 4
Y MC1006/MC1206
| L Omit all output
L N
1.5k 1182 15k3 32k $2% 315k §1° 1.5k pulldown resistors.
6 b l Veg 5 L Resistor values are nominal .
1 2 3 a 7 10 11 12 13
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MC1004 thru MC1006, MC1204 thru MC1206 (continued)

1
2 5
ELECTRICAL CHARACTERISTICS 3 6
4
Test procedures are shown for only one gate. The other gate 10
is tested in the same manner. Outputs without pulldown " 9
resistors are tested with a 1.5 k2 resistor to VEE. 12 8
13
Pin MC1204-1206 Test Limits MC1004-1006 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7
Current
MC1204/MC1004 - - - 26 - - | mAdc < - 26 - - mAde
MC1205/MC1005 - - - 18 - - l - - - 18 - -
MC1206/MC1006 - - - 12 - - - - - 12 - -
Input Current Iin 1 - - - 100 - - pAde - - - 100 - - pAde
2 - - - - - - - - - -
3 - - - - - - - - - -
4 - - - - - - - - - -
Input Leakage IR Inputs* - - - 0.2 - 1.0 uAde - - - 0.2 - 1.0 nAde
Current .
"NOR'" Logical ""1" Vout 5 -0.990|-0. 825|-0. 850/-0.700 [-0. 700|-0.530| Vdc |-0.895|-0. 740|-0. 850}-0.700|-0. 775/-0.615 | Vdc
Output Voltaget j l
"NOR" Logical ""0" VoL -1.890|-1.580(-1. 800(-1. 500 |-1. 720|-1. 380| Vdc |-1.830|-1.525|-1.800|-1.500|-1.760[-1.435| Vdc
Output Voltage 1
"OR'" Logical 1" Vi € -0.990|-0. 825|-0. 850(-0. 700 |-0. 700|-0. 530| Vdc |-0.895|-0.740|-0. 850[-0. 700[-0. 775|-0. 615 | Vdc
OH
Output Voltagef l [
"OR'"" Logical "0" Vor 6 -1.890(-1.580(-1. 800|-1. 500 |-1. 720|-1. %80| Vdc |-1.830[-1.525[-1.800-1.500|-1.760[-1.435 | Vdc
Output Voltage l l
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay
(Fan-Out = 3) ts. 5 5.0 | 7.0 | 5.0 | 7.0 | 6.5 | 9.0 ns 50 | 7.0 | 5.0 | 7.0 | 6.0 | 8.0 ns
t g, 5 40| 175 |40 |75 | 55|90 4.0 [ 7.5 40| 7.5 | 50 | 85
tires 6 40| 175 |40 |70 | 55| 8.5 4.0 | 7.0 | 40 | 70 | 50 | 80
t 6. 6 401 7.0 | 40|70 | 55|90 4.0 | 7.0 | 40| 7.0 | 5.0 | 8.0
(Fan-Out = 15) tius. 5 14 - 14 - 18 - 14 - 14 - 16 -
t 5. 5 5.0 - 5.0 - 7.0 - 5.0 - 5.0 - 6.0 -
tlree 6 6.0 - 6.0 - 8.0 - 6.0 - 6.0 - 7.0 -
t 6 13 - 13 - 17 - 13 - 13 - 15 -
1-6-
Rise Time
(Fan-Out = 3) t, 5 5.0 [ 7.5 [ 5.0 |75 | 6.0 | 9.0 5.0 | 7.5 | 5.0 | 7.5 | 5.0 | 8.0
tes 6 4.0 | 70 | 40|65 | 55]|8.0 4.0 | 6.5 | 40| 6.5 | 50| 7.0
Fall Time
(Fan-Out = 3) te_ 5 5.0 | 8.5 [ 50 | 80 | 6.0 | 10 5.0 | 8.0 | 50|80 |55] 9.0
te. 6 5.0 8.0 |50 |80 | 70| 10 50 | 8.0 50|80 | 6.0 | 9.0

* Individually test each input using the pin connections shown.
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% mAdc
Temperaiure VII. min to vll max VIH min to VIH max V|H max VEE Il.
—55°C -5.2 to -1.405 | -1.165 to -0.825 - -5.2 -2.5
MC1204-1206 +925°C 5.2 to -1.325 | -1.025 to -0.700 |.-0.700 -5.2 -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 [ -1.070 to -0.740 - -5.2 -2.5
MC1004-1006 +95°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characterisﬁc Symbol Test v||. min to VII. max VIH min to VIH max VII'I max VEE Il. (Gl\d)
Power Supply Drain IE 7
Current
MC1204/MC1004 - - - 1,2,3,4,7,10,11,12,13 - 14
MC1205/MC1005 - - - - l
MC1206,/MC1006 - - - _
Input Current 1. 1 - - 1 2,3,4,7,10,11,12,13 - 14
n 2 - - 2 1,3,4,7,10,11,12,13 -
3 - - 3 1,2,4,7,10,11,12,13 -
4 - - 4 1,2,3,7,10,11,12,13 -
Input Leakage IR Inputs* - - - 1,2,3,4,7,10,11,12,13 - 14
Current
"NOR" Logical ""1" Vort 5 1 - - 2,3,4,7,10,11,12,13 5 14
Output Voltagef 2 - - 1,3,4,7,10,11,12,13
3 - - 1,2,4,7,10,11,12,13
4 - - 1,2,3,7,10,11,12,13
"NOR'" Logical ""0" VoL - 1 - 2,3,4,7,10,11,12,13 - 14
Output Voltage - 2 - 1,3,4,7,10,11,12,13 -
- 3 - 1,2,4,7,10,11,12,13 -
- 4 - 1,2,3,7,10,11,12,13 -
"OR'" Logical "1" Vout 6 - 1 - 2,3,4,7,10,11,12,13 6 14
Output Voltagei - 2 - 1,3,4,7,10,11,12,13
- 3 - 1,2,4,7,10,11,12,13
- 4 - 1,2,3,7,10,11,12,13
"OR'" Logical "0" VoL 6 1 - - 2,3,4,7,10,11,12,13 - 14
Output Voltage 2 - 1,3,4,7,10,11,12,13 -
3 - - 1,2,4,7,10 11,12,13 -
4 - - 1,2,3,7,10,11,12,13 -
Switching Times Pulse in Pulse Qut Ve = —4.0 Vdc (+1.2V)
Propagation Delay
(Fan-Out = 3) ts. 5 1 5 - 2,3,4,7,10,11,12,13 - 14
t54 5 5 - -
b6+ 6 6 - -
t6- 6 6 - -
(Fan-Out = 15) ts. 5 5 - -
e 5 5 - -
b6+ 8 6 - -
t-6- 6 6 - -
Rise Time
(Fan-Out = 3) t5+ 5 5 - -
t6+ 6 6 - -
Fall Time
(Fan-Out = 3) t5‘ 5 5 - -
te_ 6 6 - _
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MC1004 thru MC1006, MC1204 thru MC1206 (continued)

SWITCHING TIME TEST CIRCUIT
AND WAVEFORMS @ 25°C

TPij To
Channel “A"

TPout TO
Channel “B"

*Load corresponds to fan-out=3

-Eo.:/.u: [
L

~4.0 Vdc £ 1%

Input Pulse ty and t¢ = 5.0 £ 0.5 ns.

PROPAGATION DELAY

Output Input

+0.450 V -{/ ﬁ—
AR 50%
\ [
—0.350 V A
11— — fe— —» |e—T1+6+

input /Output

r
“NOR”

/ v
! \
—
T 5+ —=| | — t145—

RISE AND FALL TIMES

/ Output

90%

10%

t5 — Or tg _—»| fe— — [*—15 + or 16 +

Switching waveforms shown for pulse in on pin 1
and pulse out on pins 5 and 6, however all other
input-output combinations will meet the limits
specified.

APPLICATIONS INFORMATION

The MC1004-1006/MC1204-1206 dual 4-input
OR/NOR gates are very useful in generating system
logic due to their flexibility. By employing negative
logic on the inputs (low level of — 1.6 V is considered
true), the AND/NAND logic function is obtained
from the basic gate. Since complementary inputs are
available in MECL system, OR/NOR-AND/NAND
logic may be employed, reducing the package count

8INPUT “OR” GATE (positive logic) or
8INPUT “AND” GATE (negative logic)

in the system. An 8-input OR or AND gate is ob-
tained by tying the OR outputs together and using
positive or negative logic. The dual 4-input gate is also
useful for driving two twisted pair lines where the
lines must carry independent information. For a
further discussion of twisted pair driving and receiving,
refer to MC1020/MC1220 Line Receiver.

DUAL 4-INPUT GATE USED TO DRIVE
TWO BALANCED TWISTED PAIR LINES

MC1004/1204

1+2+3+4
1+2+3+4+10+11+12+13

10+11+12+13

MC1004/1204 % MC1020/1220

A <
‘:RT A
B—
0 O B
5 oovoos_gen >

VeE

Rt IS THE TERMINATING RESISTOR.
VERY LONG LEAD LENGTHS MAY
BE EMPLOYED
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MECL 11 MC1000/1200 series
TRIPLE 3-INPUT GATES

MC1007 thru MC1009
MC1207 thru MC1209

Provide the NOR output function. These devices contain an internal
bias reference insuring that the threshold point is always in the center
of the transition region over the temperature range.

Emitter follower output configurations differ for these three circuits
as shown in the circuit schematic.

11
12
13

POSITIVE LOGIC NEGATIVE LOGIC
1 1
3 3
5 5
8 8

1
10 12%33——10
13

4=1+2+3 4=1-2-3

DC Input Loading Factor = 1

DC Output Loading Factor = 25

Power Dissipation = MC1007/MC1207 — 110 mW typical
MC1008/MC1208 — 75 mW typical
MC1009/MC1209 — 60 mW typical

MC1007/MC1207 CIRCUIT SCHEMATIC

4 9 10 14
T T Ve (GND)
) ) | MC1008/MC1208
> > >
2903 300 290 3 300 290 300 2300 Omit output pulldown
' ¢ resistors to pins
9 and 10.
1S ‘ i Y
b 4
. : MC1009/MC1209
¢ 1.5k < 1.5k 1.18< <L 4 Omit all output
1.5k 51.18 k % $1.18 kS kS 2 k{ $23 k pulldown resistors.
L 6 o VEE
1 2 3 5 6 8 11 12 13 7

Resistor values are nominal.
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MC1007 thru MC1009, MC1207 thru MC1209 (continued)

1
—D
3
5
ELECTRICAL CHARACTERISTICS s E > 9
Test procedures are shown for only one gate. The other 8
gates are tested in the same manner. Outputs without 11
pulldown resistors are tested with a 1.5 k ohm resistor 12%}0—10
to VEE. 13
Pin MC1207-1209 Test Limits MC1007-1009 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain I 7
E
Current
MC1207/MC1007 - - - 30 - - | mAde - - - 30 - - mAdc
MC1208/MC1008 - |- - 20 - - l - - - 20 - - 1
MC1209/MC1009 - - - 16 - - - 16 - -
Input Current I. 1 - - - 100 - - pAde - - - 100 - - pAdce
in Py _ _ _ 1 _ _ _ _ B _ _
sl SRR
Input Leakage IR Inputs* - - - 0.2 - 1.0 nAde - - - 0.2 - 1.0 nAdce
Current
"NOR'' Logical ""1" Vout 4 -0.9290(-0. 825 -0. 850{ -0. 700/-0. 700(-0. 530 Vdc |-0.895|-0. 740|-0. 850|-0. 700|-0. 775/ -0. 615 | Vdc
Output Voltage} 1
"NOR'"" Logical "0'"" VoL 4 -1.890|-1.580/-1. 800 -1. 500|-1. 720|-1. 380| Vdc |-1.830|-1.525(-1.800(-1.500|-1.760[-1.435| Vdc
Output Voltage l l 1 l l l
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay
(Fan-Out = 3) tiian 4 4.0 (7.5 [ 40| 7.5 | 6.0 | 9.0 ns 4.0 [ 7.5 | 4.0 | 7.5 | 5.0 | 8.5 ns
t 4y 4.0 | 7.0 [ 40| 7.0 | 6.0 | 9.0 4.0 | 7.0 | 4.0 | 7.0 | 5.0 | 8.0
(Fan-Out = 15) t s 18 - 18 - 22 - 18 - 18 - 20 -
t 4 5.0 - 5.0 - 9.0 - 5.0 - 5.0 - 7.0 -
-4+
Rise Time
(Fan-Out = 3) ty 50 (75 |50 7.5 | 6.0] 9.0 50 | 7.5] 50|75 |55 ]| 80
Fall Time * 8 6.0 | 8.0 |6
(Fan-Out = 3) ty 6.0 | 8.5 { 6.0 | 80 | 7.0 | 10 6.0 .0 . . .0 | 9.0
*Individually test each input using the pin connections shown.
iVOH limits apply from no load (0 mA) to full load (-2.5 mA).
TPjn To TPour To
Channel A" +1.2 Vde Channel “‘B"*
+1%
SWITCHING TIME
TEST CIRCUIT Input
@ 25°C

i-l:m ur

o
—4.0 Vdc + 1%

* Load corresponds
to fan-out =3
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TEST VOLTAGE/CURRENT VALUES
@Test Vde +1.0% mAdc
Temperaiure vIl min to Vll max VIH min to VIH max vIl'l max VEE II.
—55°C -5.2 to -1.405 -1.165 to -0.825 - -5.2 -2.5
MC1207-1209 +25°C 5.2 to -1.325 | -1.025 to -0.700 -0. 700 -5.2 -2.5
+125°C 5.2 to -1.205 | -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
MC1007-1009 +95°C 5.2 to -1.325 | -1.025 to -0.700 -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 | -0.950 to -0.615 - 5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test Vit min 10 Vit max Vi min 10 Vi max | Vil max Vee I, | (Gnd)
Power Supply Drain IE 1
Current
MC1207/MC1007 - - - 1,2,3,5,6,7,8,11,12,13 | - 14
MC1208/MC1008 - - - -
MC1209/MC1009 - - - -
Input Current Iin 1 - - 1 2,3,5,6,7,8,11,12,13 - 14
2 - - 2 1,3,5,6,7,8,11,12,13 - l
3 - - 3 1,2,5,6,7,8,11,12,13 -
Input Leakage IR Inputs* - - - 1,2,3,5,6,7,8,11,12,13 - 14
Current
""NOR" Logical "1" Vot 4 1 - - 2,3,5,6,7,8,11,12,13 4 14
Output Voltage} 2 - - 1,3,5,6,7,8,11,12,13 l
3 - - 1,2,5,6,7,8,11,12,13
'""NOR" Logical "'0" VoL 4 - 1 - 2,3,5,6,7,8,11,12,13 - 14
Output Voltage - 2 - 1,3,5,6,7,8,11,12,13 -
- 3 - 1,2,5,6,7,8,11,12,13 -
Switching Times Pulse In Pulse Out VEE =—4.0 Vdc +1.2V
Propagation Delay
(Fan-Out = 3) t1a. 4 1 4 - 2,3,5,6,7,8,11,12,13 - 14
tl-4+ - -
(Fan-Out = 15) tian - -
Yogs - -
Rise Time
(Fan-Out = 3) t4+ - -
Fall Time ¢
(Fan-Out = 3) 4- - -
PROPAGATION DELAY RISE AND FALL TIMES
Input Output Output
+0.450 V / /—— -
’— 20%
““NOR"’ 0%
1 10% SWITCHING TIME
~0.350 V— R — WAVEFORMS
—|
t1—a+ t1+4— L - ta+
Switching waveforms shown for pulse in on pin 1 and pulse out on pin 4,
however all other input-output combinations will meet the limits specified.
Input Pulse t, and t¢ = 5.0 + 0.5 ns.
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MC1007 thru MC1009, MC1207 thru MC 1209 (continued)

APPLICATIONS INFORMATION

The MC1007-1009/MC1207-1209 triple 3-input
gates provide NOR outputs only, due to the pin
limitation of the 14-lead package. The three options
on the emitter follower pull-down resistors, as on all
of the basic gates, provide a significant power savings
when the wired-OR feature is utilized. The power
dissipation of additional emitter-follower resistors
and additional gates to perform the OR function is

eliminated. By making liberal use of the wired-OR
feature, power dissipation in a logic system may be
reduced by one-half. If fast propagation delay time
through a logic chain is required, an additional gate
propagation delay of 4.0 to 5.0 ns is saved each time
the wired-OR option is employed. Shown below
are two examples of an MC1008/MC1208 with the
outputs wired together.

MC1008/1208

0l® > 0w > 0@ D

true.

A+B+C + A+B+C + A+B+C =

ABC + ABC + ABC

A true output is provided if one
and only one of the variables is

True = high logic level

MC1008/1208

ol » Olw » o m >

true.

A+B+C + A+B+C + A+B+C =
ABC + ABC + ABC

A true output is provided if two
and only two of the variables are

True = high logic level
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[ qukD 2mNpuT GTES \ MECL 11 MC1000/1200 series

MC1010 thru MC1012
MC1210 thru MC1212

Provide the NOR output function. These devices contain an in-
ternal bias reference insuring that the threshold point is always in the
center of the transition region over the temperature range.

Emitter follower output configurations differ for these three
circuits as shown in the circuit schematic.

POSITIVE LOGIC NEGATIVE LOGIC
1 1 —9
3 3
2 2 —o|
4 4
. D
5 5 —)
9 9 —d
8 8
10 10 —O
12 12—
11 11
13 13 —q
3=1+2 3=1-2
DC Input Loading Factor = 1
DC Output Loading Factor = 25
Power Dissipation: MC1010/MC1210 — 115 mW typical
MC1011/MC1211 — 95 mW typical
MC1012/MC1212 — 65 mW typical

MC1010/MC1210 CIRCUIT SCHEMATIC

]
(GND)
2 1 14Vee 12 13
[ [}
290 !
$ $300 300 300 %290 J
3 o—4 +—o11
MC1011/MC1211
1.6k 118k 82k 118k 1.5k Omit pulldown resistors
on pins 3 and 6
2003 3008 $200 MC1012/MC1212
} 300 Omit all output
pulldown resistors
6 —o8
23k
1.5¢ 3 ) .
k<’ 1.18 k 1.18k < 1.5k Resistor values are nominal.
L 1 11
5 4 7VEE 9 10
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MC1010 thru MC1012, MC1210 thru MC1212 (continued)

! 3
2
4
SD e
ELECTRICAL CHARACTERISTICS QZDO—
8
Test procedures are shown for only one gate. The other 10
gates are tested in the same manner. Outputs without pull- 12:D°_11
down resistors are tested with a 1.5 k2 resistor to VEE. 13
Pin MC1210-1212 Test Limits MC1010-1012 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7
Current
MC1210/MC1010 - - - 32 - - mAdc - - - 32 - - mAdc
MC1211/MC1011 - - - 26 - - - - - 26 - -
MC1212/MC1012 - - - 18 - - - - - 18 - -
Input Current Iin 1 - - - 100 - - pAde - - - 100 - - pAde
2 - - - 100 - - pAde| - - - 100 - - pAde
Input Leakage IR Inputs* - - - 0.2 - 1.0 uAde - - - 0.2 - 1.0 pAde
Current
""NOR" Logical "1"" Vort 3 -0. 990|-0. 825 |-0. 850|-0. 700|-0. 700{-0. 530| Vdc |-0.895 |-0. 740|-0. 850 -0. 700|-0. 775(-0. 615 | Vdc
Output Voltage 3 -0.990{-0. 825 (-0. 850| -0. 700|-0. 700|-0. 530| Vdc |-0. 895 |-0. 740|-0. 850 -0. 700|-0. 775(-0. 615 | Vdc
"NOR'" Logical "0" VoL 3 -1.890|-1.580|-1. 800 -1. 500|-1. 720(-1. 380| Vdc |-1.830 |-1.525(-1.800|-1.500|-1.760(-1.435 | Vdc
Output Voltage 3 -1.890|-1.580|-1. 800{-1. 500|-1. 720[-1. 380| Vdec |-1.830|-1.525(-1.800|-1.500|-1.760|-1.435 | Vdc
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay
(Fan-Out = 3) t1+3_ 3 4.0 7.5 4.5 7.5 6.0 9.0 ns 4.0 7.5 4.5 7.5 5.5 8.5 ns
ty gy 50 [ 7.0 | 5.0 7.0 | 6.0 | 9.0 50 | 7.0 | 5.0 | 7.0 | 5.5 [ 8.0
(Fan-Out = 15) ta 18 - 18 - 22 -, 18 - 18 - 20 -
ty 3 6.0 - 6.0 - 9.0 - 6.0 - 6.0 - 7.0 -
-3+
Rise Time
(Fan-Out = 3) ty, 40 (175 | 40| 7.0 | 5.0 | 8.0 4.0 | 7.0 | 40 | 7.0 | 45| 7.5
Fall Time
(Fan-Out = 3) ty_ 6.0 |85 | 60| 80| 70] 10 6.0 [ 8.0 | 6.0 | 8.0 | 6.5 | 9.0
* Individually test each input using the pin connections shown.
IVOH limits apply from no load (0 mA) to full load (-2.5 mA).
s TP, To TPout To

+1.2 Vdc
+ 1.0%

Channel A" Channel “B"*

SWITCHING TIME
TEST CIRCUIT
@ 25°C

Input e

I‘l: 0.1 UF |
= S *Load Corresponds

—4.0 Vdc + 1,0% To Fan-out=3
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% mAde
TemPefaf'Jl'e VII. min to vll. max VIH min to VIH max VIH max VEE II.
—55°C -5.2 to -1.405 -1.165 to -0.825 - -5.2 -2.5
MC1210-1212 +25°C -5.2 to -1.325 | -1.025 to -0.700 | -0.700 -5.2 -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
MC1010-1012 +925°C -5.2 to -1.325 -1.025 to -0.700 -0. 700 -5.2 -2.5
+75°C -5.2 to -1:260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test Vitmin 1 Vitmax | Viimin 1 Vi max | ViHmax Vee I, | (Gnd)
(Power Supply Drain IE 7
Current
MC1210/MC1010 - - - 1,2,4,5,7,9,10,12,13 - 14
MC1211/MC1011 - - - l -
MC1212/MC1012 - - - -
Input Current in 1 - - 1 2,4,5,7,9,10,12,13 - 14
2 - - 2 1,4,5,7,9,10,12,13 - 14
Input Leakage IR Inputs* - - - 1,2,4,5,7,9,10,12,13 - 14
Current
"NOR'" Logical "1'" VOHI 3 1 - - 2,4,5,7,9,10,12,13 3 14
Output Voltage} 3 2 - - 1,4,5,7,9,10,12,13 3 14
"NOR" Logical "0"" VoL 3 - 1 - 2,4,5,7,9,10,12,13 - 14
Output Voltage 3 - 2 - 1,4,5,7,9,10,12,13 - 14
Switching Times Pulse In Pulse Out Ve = —4.0 Vde (+H.2v
Propagation Delay
(Fan-Out = 3) tl+3- 3 1 3 - 2,4,5,7,9,10,12,13 - 14
sy - -
(Fan-Out = 15) tiis- - -
13+ - -
Rise Time
(Fan-Out = 3) t3+ - -
Fall Time - -
(Fan-Out = 3) t3_

—-0.350 V

Input

+0.450 V £ ,--!{-
U

“NOR"

Output

PROPAGATION DELAY

I

1143

[e—  —

| -

t1-3+

RISE AND FALL TIMES

Output
90%
10%
— [— — |-
13— t3+

Input Pulse t, and tf = 5.0 + 0.5 ns

Switching waveforms shown for pulse in on pin 1 and pulse out on
pin 3, however all other input-output combinations will meet the
limits specified.
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MC1010 thru MC1012, MC1210 thru MC1212 (continued)

APPLICATIONS INFORMATION

The MC1010-1012/MC1210-1212 quad 2-input Dual clocked R-S flip-flops are available in MECL ||
NOR gates are very useful in building more complex (see flip-flop section). The quad 2-input gate may
functions. For example, two R-S flip-flops may be also be used as a dual exclusive OR or NOR by ORing
obtained by cross-coupling gates, or a single gated the outputs as shown below.

R-S flip-flop may be obtained (see diagram below).

S
R a a
s e R o FIGURE 1 - FLIP-FLOPS OBTAINED BY
R a ¢ USING MC1010-1012/MC1210-1212 GATES
a C is the gating input. Low level allows
S new data to be set into the flip-flop.
A
i Z_-I-B+A_+§=A§+ AB = A @ B (Exclusive OR)
B
A
FIGURE 2 - DUAL EXCLUSIVE “OR" i AB + A+B = AB + AB = A ® B (Exclusive NOR)
or “NOR” GATES 8

The nominal propagation delay through the Ex-
clusive OR or NOR is 4.0 ns. The Exclusive NORs
or ORs are often used as comparator gates giving an
output whenever the input data is the same or
different. Parity checkers are also built from Ex-
clusive OR gates.
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QUAD EXCLUSIVE \ MECL Il MC1000/1200 series
| “QR” GATES

MC1030
MC1230

Four gate arrays designed to provide four Exclusive OR functions.
The output is high if and only if one input is high and all other inputs
are low.

POSITIVE LOGIC

1 8
2 B 9
3> 10>
6 13
5 ] 12
4—[>— 11—[>—
=1¢3+13

DC Input Loading Factor: Pins 1,6,8,13=1.5
Pins 3,4,10, 11 =1

DC Output Loading Factor = 25

Power Dissipation = 130 mW typical

CIRCUIT SCHEMATIC

2 5
]

k‘ : 2703 5_‘ k| 3 270 270: \
a
A d
’ Yy

A
N
~
o

L
1.5 k 3 235 25k| 3 e |15k 3235 325k
<6
3 12
' 14
< <
k‘ 3270 27032 kj 3270 2703 450 Vce
/47 /4 (GND)
4

9
Y w
2.4k
N N v
y
1.5k 235?—L2.5k s 1.5k 2353 25k| 3 | $1.6k3800
S

100 138 110 71[

Vv

8 VEE

Resistor values are nominal
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MC1030, MC1230 (continued) 2

9

ELECTRICAL CHARACTERISTICS @D
13

Test procedures are shown for only one gate. The other 12

gates are tested in the same manner. 1

Pin MC1230 Test Limits MC1030 Test Limits
Under | —55°C | +25°C_ | +125% 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain _ _ _ R ~ _ ~ - ~
Current IE 7 33 . mAdc 33 - mAdc
Input Current in 1 - - - 150 - - pAde - - - 150 - - nAde
3 - - - 100 - - nAdc - - - 100 - - wAde
Input Leakage In 1 - - - 0.4 - 2.0 | pAde - - - 0.4 - 2.0 | pAde
Current 3 - - - 0.2 - 1.0 uAde - - - 0.2 - 1.0 wAde
Logical "1" Output VOH ¥ 2 -0.990}-0.825 |-0.850|-0.700 | -0.700(-0.530 Vdc |-0.895]-0.740/-0.850 |-0.700(-0.775{-0.615 Vdc
Voltage 2 -0.990(-0.825|-0.850(-0.700 | -0.700| -0.530| Vdc |-0.895 |-0.740(-0.850[-0.700{-0.775(-0.615 Vdce
Logical "0" Output VOL 2 -1.890(-1.580 |-1.800|-1.500 | -1.720(-1.380| Vdc |-1.830|-1.525[-1.800|-1.500|-1.760(-1.435 Vdc
Voltage 2 -1.890(-1.580 |-1.800|-1.500 | -1.720(-1.380 | Vdc |-1.830|-1.525(-1.800 |-1.500|-1.760|-1.435 Vdc
S‘"itCh(i';ga Ti&“is 3 Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
n-Out =
Propagation Delay tl 42 2 5.0 8.5 5.0 8.5 6.0 10 ns 5.0 8.5 5.0 8.5 6.0 9.0 ns
ti 0, 8.0 8.0 9.0 8.0 8.0 | 5.0 | 8.5
t1+2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
tl-Z- 6.0 9.0 6.0 9.0 10 6.0 9.0 6.0 9.0 6.0 9.5
t3+2_ 5.0 8.5 5.0 8.5 10 5.0 8.5 5.0 8.5 6.0 9.0
t3_2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
t3+2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
13_2_ 6.0 9.0 6.0 9.0 10 6.0 9.0 6. 9.0 6.0 9.5
Rise Time to, 5.0 8.5 5.0 8.5 9.5 5.0 8.5 5. 8.5 6.0 9.0
t2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
Fall Time t2- 8.5 8.5 10 8.5 8.5 6.0 9.0
t2_ 6.0 9.0 6.0 9.0 10 6.0 9.0 6.0 9.0 6.0 9.5 l
WOH limits apply from no load (0 mA) to full load (-2.5 mA).
*VIL or VIH value as given plus +1.2 V
TP, To +1.2vVde TPyt To
Channel A"’ +1.0% Channel “B”*

SWITCHING TIME
TEST CIRCUIT
@ 25°C

VEg = —4.0 Vdc £ 1.0%

bypassed by 0.1 uF

*Load Corresponds To Fan-Out=3
Input pulse t; and tf = 5.0 +0.5 ns
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TEST VOLTAGE/CURRENT VALUES
@Test vde =1.0% mAdc
Temperature Vi Vin | Vit max Vee h
—55°C| -1.580 | -0.990| - 5.2 2.5
MC1230 § +25°C{ -1.500 | -0.850 | -0.700 -5.2 2.5
+125°C|-1.380 | -0. 700 - 5.2 -2.5
0°C[ -1.525] -0.895 | - 5.2 2.5
MC1030 § +25°C| -1.500 | -0. 850 | -0. 700 5.2 -2.5
+75°C{ 1435 [ -0.715] - -5.2 2.5
Pin TEST VOLTAGE/CURRENT APPLIED
TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol | Test Vie | Vi [Vinmax Vee I | (6nd)
Power Supply Drain| 7 - - - |1,3,4,6,17,8,10,11,13| - 14
Input Current Iin 1 - - 1 3,7 - 14
3 - - 3 1,7 - 14
Input Leakage Ir 1 - - - 1,3,7 - 14
Current 3 - - - 1,3,7 - 14
Logical ""1" Output Vou i 2 1 3 - 7 2 14
Voltage 2 3 1 - 7 2 14
Logical ""0"" Output VOL 2 1,3 - - 7 - 14
Voltage 2 - 1,3 - 7 - 14
Switch(i;ga :‘_igueti 9 v, V' | Pulseln Vg = —4.0 Vde Pulse Out |(+1.2 Vde)
Propagation Delay tl 2 2 - 3 1 7 2 14
t1—2+ - 3
t1+2-f» 3 - l
t o 3 R
342~ - 1 3
t3-2+ - 1
t3 +2+ 1 -
t32- 1 -
Rise Time ty - 3 1
ty, 1 - 3
Fall Time t2- - 3 1
ty_ 1 - 3

PROPAGATION DELAY
Pin 1 or Pin 3 Low
Output Input
+0.450 V \
RISE AND FALL TIMES
—0.350 VvV Output
—]
90%
12— t1+2+
0% SWITCHING TIME
o
: . WAVEFORMS
Pin 1 or Pin 3 High to_ —e| fa— —u 24+
Input Qutput
+0.450 V ,———-! Switching waveforms shown for pulse in on pin
/ ]’ 1 or pin 3 and pulse out on pin 2, however all
q 50% other input-output combinations will meet the
1 \ limits specified.
—~0.350 V = —
—-] )n— —
tg_2+0r 142
132+  Ort3+a—
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MC1030, MC1230 (continued)

APPLICATIONS INFORMATION

SAMPLE TRUTH TABLE

Inputs Output
Pin No. 1 3 2
o] o] o]
0 1 1
1 (o] 1
0o 0 0

The Exclusive OR may be symbolized as:

B -

The MC1030/MC1230 quad Exclusive OR gate is a high-speed
device employing the series gating technique. The quad Exclusive
OR ( ® ) is useful in many applications such as data comparison,
parity generation and checking, frequency mixing, decision circuitry,
and code conversion circuitry. The output of each Exclusive OR is
high if the two inputs are at different logic levels, while it is low if
the inputs are at the same level.

Figure 1 illustrates the comparison of two 8-bit words. The OR
output goes high if any Source A"’ bit is not the same as the corres-
ponding Source “B"’ bit. The comparison of two 16-bit words is pos-
sible by using two more MC1030/MC1230's, the other half of the

FIGURE 1 — DATA COMPARATOR

MC1004/MC1204, and ORing the two OR .outputs together. Note
that the MC1030/MC1230 gates are paired together (in Wired-OR
configuration) to save extra inputs on the MC1004/MC1204. Typ-
ical propagation delay time from inputs to the output of the MC1004/
MC1204 is 10 ns.

Figure 2 illustrates checking the bits of a word for odd parity; if
the sum of the inputs is odd, the output will be high. (It is also
possible to mix MC1030/MC1230 quad Exclusive OR gates and
MC1031/MC1231 quad Exclusive NOR gates to obtain the same
function.)

FIGURE 2 — 25 ns 16-BIT PARITY CHECKER
(Odd Parity)

SOURCE “‘B” BIT NUMBER

l—-SOURCE”A” BIT NUMBER
JRRRRS I MC1030/1230
Ag R )

%MC1004/
1204

OR

Aq 0 NOR

MC1030/1230
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QUAD EXCLUSIVE MECL 1l MC1000/1200 series
“NOR” GATES

MC1031
MCi1231

Four gate arrays designed to provide four Exclusive NOR functions.
The output is high if and only if the two inputs are at the same logic
level.

POSITIVE LOGIC

1 8

2 9
3 10-[>—
6 13

5 12

4 11—D—

2=1¢3+13

DC Input Loading Factor: Pins1,6,8,13=1.5
Pins 3,4, 10,11 =1

DC Output Loading Factor = 25

Power Dissipation = 130 mW typical

CIRCUIT SCHEMATIC
2 5
RL $270 2703 E‘» I\| $270 270% l:
a4
A i
] —
Y v

©6

12

(b <
1.5 k3 235?'—1 25k| 3 3|15k 3235 325k
14

kl $270 2703 k‘ $270 270% 450 Ve
J (GND)
¢ |

° Y v
Slc

< ] T
1.5 k3 235?_‘ 2.5k 1.5k§ 235 2.5k| 3 31.6 k< 800
b

%)
<

i
%

< <

8 100 136 118 7lvEE

Resistor values are nominal
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MC1031, MC1231 (continued)

ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one gate. The other
gates are tested in the same manner.

Pin MC1231 Test Limits MC1031 Test Limits
Under | —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain _
Current IE 7 - - 33 - - mAdc - - - 33 - - mAdc
Input Current in 1 - - - 150 - - nAdc - - - 150 - - uAde
3 - - - 100 — - Ade - - - 100 - - pAde
Input Leakage IR 1 - - - 0.4 - 2.0 | pAdc - - - 0.4 - 2.0 uAdce
Current 3 - - - 0.2 - 1.0 | pAde - - - 0.2 - 1.0 nAdc
Logical "1" Qutput VOHi 2 -0.990(-0.8251-0.850(-0.700 [-0.700{-0.530 Vdc [-0.895 |-0.740-0.850 (-0.700|-0.775/-0.615 Vde
Voltage 2 -0.990(-0.825 {-0.850|-0.700 -0.700|-0.530| Vdc |-0.895|-0.740{-0.850 [-0.700(-0.775|-0.615 Vdc
Logical "0" Output VoL 2 -1.890|-1.580 -1.800{-1.500 (-1.720{-1.380| Vdc |-1.830|-1.525|-1.800|-1.500-1.760|-1.435 | Vdc
Voltage 2 -1.890/-1.580 |-1.800|-1.500 {-1.720|-1.380| Vdc [-1.830|-1.525|-1.800|-1.500|-1.760(-1.435 Vdc
SWitCh(i;g Tiguis 3 Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
an- =
Propagation Delay t1+2_ 2 5.0 8.5 5.0 8.5 6.0 10 ns 5.0 8.5 5.0 8.5 6.0 9.0 ns
t1_2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
t1+2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
tl-Z- 6.0 9.0 6.0 9.0 10 6.0 9.0 6.0 9.0 6.0 9.5
t3+2_ 5.0 8.5 5.0 8.5 10 5.0 8.5 5.0 8.5 6.0 9.0
t3.2+ 8.0 8.0 9.0 8.0 8.0 | 5.0 | 8.5
t3+2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
t3_2_ 6.0 9.0 6.0 9.0 10 6.0 9.0 6.0 9.0 6.0 9.5
Rise Time t2+ 5.0 8.5 5.0 8.5 9.5 5.0 8.5 5.0 8.5 6.0 9.0
t2+ 8.0 8.0 9.0 8.0 8.0 5.0 8.5
Fall Time t2- 8.5 8.5 10 8.5 8.5 6.0 9.0
tz_ 6.0 9.0 6.0 9.0 10 6.0 9.0 6.0 9.0 6.0 9.5
1VOH limits apply from no load (0 mA) to full load (-2.5 mA).
*VIL or VIH value as given plus +1.2 V
TPin To +1.2 Vdc TPout To
Channel ““A*’ +1.0% Channel “B"*

SWITCHING TIME
TEST CIRCUIT
@ 25°C

—4.0 Vdc +1.0% =
bypassed by 0.1 uF

*Load Corresponds To Fan-Out = 3
Input pulse t, and t; = 5.0 +0.5 ns
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TEST VOLTAGE/CURRENT VALUES
. @Test Vde =1.0% mAdc
emperature
P Vll. VIH VIH max VEE ll
o
—55°C|{ -1.580 | -0. 990 - -5.2 -2.5
MC1231¢ +25°C]| -1.500 | -0. 850 | -0.700 -5.2 -2.5
+125°C| -1.380 | -0.700 | - 5.2 -2.5
0°C| -1.525 | -0.895 | - 5.2 2.5
MC1031¢ +25°C| -1.500 | -0. 850 | -0.700 5.2 2.5
+75°C| 1,435 | -0.775| - -5.2 2.5
Pi TEST VOLTAGE/CURRENT APPLIED
" TO PINS LISTED BELOW: v
Under cc
Characteristic Symbol | Test \ Vi | Vik max Vee L | (6nd)
Power Supply Drain
Curront Ig 7 - - - 11,3,4,6,7,8,10,11,13 - 14
Input Current I.n 1 - - 1 3,7 - 14
B 3 - - 3 1,7 - 14
Input Leakage I 1 - - - 1,3,7 - 14
Current 3 - - - 1,3,7 - 14
Logical "1 Output Vou i 2 1,3 - - 7 2 14
Voltage 2 - 1,3 - 7 2 14
Logical "0" Output Vor 2 1 3 - 7 - 14
Voltage 2 3 1 - 7 - 14
s\vitch(i;% l;[:igu?:s= 3 N Vo Pulse In Vee = —4.0 Vdc Pulse Qut |(+1.2 Vdc)
Propagation Delay t1 - 2 3 - 1 T 2 14
‘1—2+ 3 -
tiae - 8
to - 3
t3.2- ! - 8
t3-Z+ 1 -
‘3+2+ - 1
- 1
t3-2-
Rise Time t2+ 3 - 1
t2+ - ! 3
Fall Time ty_ 3 - 1
t a2 - 1 3
PROPAGATION DELAY
Pin 1 or Pin 3 Low
input Output
+0.450 V 4 r——i
/ {S > RISE AND FALL TIMES
50%
1| \ Output
—0.350 V = —-
— — 90%
tq_2+ Or t14+2— 10% SW'TCHlNG TIME
A3
ta_o+  OF t3sz_ WAVEFORMS
. —> *— — (e— 104

Pin 1 or Pin 3 High
Switching waveforms shown for pulse in on pin

Output Input " "
1 or pin 3 and pulse out on pin 2, however all
+0.450 V other input-output combinations will meet the
limits specified.
—0.350 vV
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MC1031, MC1231 (continued)

APPLICATIONS INFORMATION

SAMPLE TRUTH TABLE

Inputs Output
Pin No. 1 3 2
0 0 1
[0} 1 (]
1 o 0
1 1 1

The Exclusive NOR may be symbolized as:

-

The MC1031/MC1231 quad Exclusive NOR gate is obtained by
changing circuit interconnections of the MC1030/MC1230 through
use of a different metal mask. The quad E xclusive NOR ((®) is useful
for data comparison, parity generation and checking, decision cir-
cuitry, code conversion circuitry, and frequency mixing. The output
of each Exclusive NOR is high if the two inputs are at the same logic
levels. The Exclusive NOR is the logical complement or inversion of
the Exclusive OR.

Figure 1 illustrates a controiled data inverter in which parallel
data can be either inverted or not inverted with a single control level.

FIGURE 1 — CONTROLLED DATA INVERTER

For example, the input information is passed directly to the output
if C is at a high level. Exclusive OR gates may also be used to perform
this function. The C input would be inverted for the same logic
function.

Figure 2 illustrates checking the bits of a word for even parity; if
the sum of the inputs is even, the output will be high. (It is also
possible to mix MC1031/MC1231 quad Exclusive NOR gates and
MC1030/MC1230 quad Exclusive OR gates to obtain the same
function.)

FIGURE 2 — 25 ns 16-BIT PARITY CHECKER
(Even Parity)

MC1031/1231
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85-MHz AC-COUPLED MECL Il MC1000/1200 series
J-K FLIP-FLOPS

MCI013
MCi213

Designed for use at clock frequencies to 70 MHz minimum (85

MHz typical). Logic performing inputs (J and K) are available, as well
as dc SET and RESET inputs.

POSITIVE LOGIC R-S TRUTH TABLE Jp-Kp TRUTH TABLE
R | s | ont? Jp | Kp | @*1
2 Pin No.| 12 2 13 PinNo.{ * * 13
3 0 0 Qn 0 0 Qn
4 S 0 1 1 0 1 o]
5 J Q 13 1 4] o 1 o 1
. an
6 1 1 N.D. 1 1 Q
8 Al J-K Inputs Are All Other J-K Inputs
9 Static And The R-S Inputs
10 K ] ar—1 Are At a 0" Level
11 |
12 - =
. CLOCKED J-K TRUTH TABLE
DC Input Loading Factor = 1 J K Cp Qn
DC Output Loading Factor = 25 Pin No.| * g . 13
Power Dissipation = 125 mW typical ¢ ¢ 0 Qn
*Any J or K input, not used for C_D 0 0 1 Qn
“CD obtained by connecting one J and one K input together. 0 1 1 1
1 0 1 0
The J and K inputs refer to IOQIC levels while the CD input refers to 1 1 1 Qn
dynamic logic swings. The J and K inputs should be changed to a logical
‘““1”* only while the CD input is in a logic ‘1" state. (CD maximum 1"’ All Other J-K Inputs And The
level = Vg —0.6 V). Clock Cp is obtained by tying one J and one K input R-S Inputs Are At a ‘0" Level
together.
CIRCUIT SCHEMATIC
XN} 13 Q 14 Vee
(GND)
210 210 425%
i ‘
5
60 1.6 k 1.8 k
AVVV'
2k
> >
500 500 »—L‘
30 pF 30 pF
1.5k 1.5k 2k 1k
2 |3 4 5 6 ) 8 9 10 1 12
$ L L L2y
N E
SET 3 K RESET

Resistor values are nominal.
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MC1013, MC1213 (continued)

]

4 - s
5 J QF——3
[
8
9 R —
10 RO
ELECTRICAL CHARACTERISTICS !
12
Pin MC1213 Test Limits MC1013 Test Limits
Under | —55%C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7 - - - 29 - - mAdc - - - 29 - - mAdc
Current .
Input Current Iin g - - - 100 - - wAde - - - 100 - - pAde
4 - - - - - - - - - -
5 - - - - - - - - - -
6 - - - - - - - - - -
8 - - - - - - - - - -
9 - - - - - - - - - -
10 - - - - - - - - - -
11 - - - - - - - - - -
12 - - - - - - - - - -
Input Leakage IR Inputs* - - - 0.2 - 1.0 | pAde - - - 0.2 - 1.0 unAde
Current
"'Q" Logical "1" . VOHI 13 -0.990(-0. 825|-0. 850 -0. 700{-0. 700/-0. 530| Vdc [-0.895|-0.740{-0.850|-0.700(-0.775|-0.615| Vdec
Output Voltage}
"Q" Logical "0" VOL 13 -1.890(-1.580(-1. 800f -1. 500{-1. 720/-1. 380 Vdc |-1.830|-1.525!-1.800|-1.500{-1.760{-1.435| Vdc
Output Voltage
" Logical "1" Vi 1 -0.990|-0.825|-0. 850} -0. 700|-0. 7000-0. 530| Vdc [-0.895|-0.740|-0.850|-0.700}-0.775/-0.615| Vdc
OH
Output Voltagei
Q" Logical "0" \ 1 -1.890|-1.580}-1. 800 -1. 500|-1. 720(-1. 380 Vdc |-1.830|-1.525|-1.800(-1.500|-1.760|-1.435| Vdc
OL
Output Voltage
"Q" or "Q" Latch VL 2 -1.16-1.34{-1.09| -1.21}-0.93|-1.07 | Vdc |-1.11 |-1.25|-1.09 |-1.21 |-1.02(-1.14 Vde
Voltage 12 -1.16|-1.34 |-1.09{ -1.21|-0.93|-1.07 | Vdc |-1.11 |-1.25}-1.09 [-1.21|-1.02]| -1.14 Vde
Input Toggle
Frequency fT 13 - - 70 - - - MHz - - 70 - - - MHz
(See Figures 3& 4) og
Sensitivity (No - 1 See Figure 1 See Figure 1
Toggle) 13 See Figure 1 See Figure 1
Sensitivity (Toggle) - 1,13 See Figure 2 See Figure 2
Switching Times ® Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay t6+1+ 1 6.0 8.5 6.0 8.5 8.0 |10.5 ns 6.0 8.5 6.0 8.5 6.5 9.0 ns
te1 1 7.5
t8+13+ 13 8.0
tai13- 13 7.5
Rise Time t1+ 1 4.0 7.5 4.0 7.5 5.5 | 9.5 4.0 7.5 4.0 7.5 5.0 8.0
13+ 13 4.0 4.0 5.5 | 9.5 4.0 4.0 8.0
Fall Time tl- 1 5.0 5.0 7.5 10 5.0 5.0 8.5
t13_ 13 5.0 5.0 7.5 10 5.0 5.0 8.5

* Individually test each input using the pin connections shown.
1 Vop limits apply from no load (0 mA) to full load (-2.5 mA).

@Vin(set) = VoH then VoL (max)-

Vin(reset) = VOH then VOL(ma.x)'
@Input voltage is adjusted to obtain dVr 1 /dViy ==.

@AC fan-out =3
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% mAdc
TemPefafure vll min to VIL max VIH min to VIH max vIM max VEE Il_
—55°C -5.2 to -1.405 -1.165 to -0.825 - -5.2 -2.5
MQ1213 +95°C -5.2 to -1.325 | -1.025 to -0.700 -0.700 -5.2 -2.5
+125°C -5.2 to -1.205 | -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 | -1.070 to -0.740 - -5.2 -2.5
MC1013 +95°C -5.2 to -1.325 | -1.025 to -0.700 | -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test Vi min 10 Vit max Vit min 10 Vid max Vid max Vee I dv;, (Gnd)
Power Supply Drain I 7 - - - 2,3,4,5,6,7,8,9,10,11,12] - - 14
Current
Input Current in 2 - - 2 3,4,5,6,7,8,9,10,11,12 - - 14
3 - - 3 2,4,5,6,7,8,9,10,11,12 | - -
4 - - 4 2,3,5,6,7,8,9,10,11,12 | - -
5 - - 5 2,3,4,6,7,8,9,10,11,12 | - -
6 - - 6 2,3,4,5,7,8,9,10,11,12 - -
8 - - 8 2,3,4,5,6,7,9,10,11,12 | - -
9 - - 9 2,3,4,5,6,7,8,10,11,12 | - -
10 - - 10 2,3,4,5,6,7,8,9,11,12 - -
11 - - 11 2,3,4,5,6,7,8,9,10,12 - -
12 - - 12 2,3,4,5,6,7,8,9,10,11 - -
Input Leakage IR Inputs* - - - 2,3,4,5,6,7,8,9,10,11,12( - - 14
Current
Q"' Logical "1" VOHT’ 13 - - 2® 3,4,5,6,7,8,9,10,11,12 | 13 - 14
Output Voltageif
Q" Logical "0 Vor 13 R - 12®@ | 2,3,4,5,6,7,8,9,10,11 | - - 14
Output Voltage
Q" Logical "1" vOHI 1 - - 12@ 2,3,4,5,6,7,8,9,10,11 1 - 14
Output Voltagei
G Logical "0" Voo 1 - - 2@ | 3,4,5,6,7,8,9,10,11,12 | - - 14
Qutput Voltage
Q" or "Q" Latch v, Py - - - 3,4,5,6,7,8,9,10,11 - 2@ 14
Voltage 12 - - - 3,4,5,6,7,8,9,10,11 - 12® 14
Jnput Toggle Pulse In Pulse Qut Ve =—4.0Vdc (+1.2v
Frequency fT 13 6,8 13 - 2,3,4,5,7,9,10,11,12 - - 14
(See Figures 3&4) o8
Sensitivity (No - 1 6,8 1 - - -
Toggle) 13 6,8 13 - - -
Sensitivity (Toggle) - 1,13 6,8 1,13 - - -
Switching Times ®
Propagation Delay t6+1+ 1 6 1 - 2,3,4,5,7,9,10,11,12 - - 14
t6+1- 1 6 1 - - -
te, 13+ 13 8 13 - - -
t8+13— 13 8 13 - - -
Rise Time t1+ 1 6 1 - - -
t13+ 13 8 13 - - -
Fall Time tl- 1 6 1 - - -
tis. 13 8 13 - - _
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MC1013, MC1213 (continued)

FIGURE 1-SENSITIVITY (NO TOGGLE)

2N3960

TPjn TO Channel “A"’

N MC1004

VEEe

Either Output To Channel 'B”’
—5.2V INPUT (RESET)

0.300 V max le— 5.0 ns min
170 mV max

—— 90%
INPUT QorQ

10% X/__

250 _
—1.500 V l__225.+._ ns =10 ns max J\
ns min min —* [*—10ns max G orQ

90%

INPUT
(RESET) 170 mV max
1.550 10%
820 V mi I-—-|>225 ns min OUTPUT
o. min WAVEFORMS
FIGURE 2-SENSITIVITY (TOGGLE)
——= TP;, TO Channel “A""
2N3960
13

e
g9 MC1004

\\
~
'
Lo
1

Either Output To Channel “B”’

INPUT
20 ns max —=]

INPUT
90%
10,
—1.500 V 10%

|-——-450 ns min
0.600 V min
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MC1013, MC1213 (continued)

INPUT ey
90%
—50%
—1.586 X 10% FIGURE 3 - INPUT WAVEFORM
0.800 V min  —=1 =t = 2.0 ns max TO ESTABLISH MINIMUM

TOGGLE FREQUENCY

Input f = 70 MHz @ 50% Duty Cycle
Output f = 1/2 Input f

FIGURE 4 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

0.1 uF

Vee = +1.2 Vde £ 1% é—_L
cc l14 I 1

€g

orne[
T

- —

VEg = —4.0 Vdc + 1%
TP;n To Channel “A” TPout To Channel “B”’

*Load Corresponds to a Fan-out=3

—— 5.5 ns max
+0.450 —

0,
INPUT 50%
—0.350 —— l=— 100 ns typ —=

e+ 1+—==

90%
50%

EITHER OUTPUT 10%

ty—] = ] r__tf

EITHER OUTPUT

90%
50%
10%

t6+1—
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MC1013, MC1213 (continued)

APPLICATIONS
INFORMATION

The MC1013/MC1213 J-K flip-flop is used in both counter
and shift register applications. Typically the flip-flop will shift
and toggle at 85 MHz. Flip-flop operation is illustrated by the
curves shown on page 2-125. For a complete characterization of
the device, refer to Application Note AN-280. Circuit operation
is essentially the same as the MC314/MC364 flip-flop which is
explained in Application Note AN-244, Due to the four J and
four K inputs, many clocked and ripple through counters may be
built without additional logic. Figure 5 is a table illustrating the
J and K inputequations for clocked counters, divide by 3 through
10. Figure 6 is a clocked BCD counter utilizing the logic equa-
tions shown in the table.

FIGURE 5 - INPUT EQUATIONS FOR CLOCKED COUNTERS

Divide By: | Ja | Ka JB KB Jc Kc Jp Kp
3 B o A 0 - - - -
4 0 0 A A - - -- -
5 [} 0 A A A+ 0 - -
6 0 0 A+C A A+B A - -
7 BC 5] A A+C A+B B - -
8 0 0 A A A+B A+B - -
9 D 0 A A A+B A+B A+B+C 0
10 0 0 A+D A A+B A+B A+B+C A

0 (logic ;ero) < —1.6 V (pin usually tied to Veg)-
All but = 7 may be obtained without additional gating.
All J inputs and all K inputs are ORed together.

FIGURE 6 - CLOCKED BCD COUNTER USING MECL J-K FLIP-FLOPS

DIVIDE BY 2

VEE
o]

DIVIDE BY 5

VEE VEE VEE

° o

Veg*

OUTPUT

CLOCé )

MC1001 or MC1023

The counter as shown will operate typically at 856 MHz with the
MC1001 as a driver and at 90 MHz with the MC1023 as a driver.
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MC1013, MC1213 (continued)

FIGURE 7 - TYPICAL TOGGLE FREQUENCY
versus VEE ALL UNUSED INPUTS RETURNED TO Vgg.
VEg = —5.2 V, V;, =800 mV, T = 25°C unless
100 I l | | | | otherwise noted.
~ -30%-20%-10%-5.2 V+10% +20% +30% —— WORST CASE ———=TYPICAL
R S el il A
z | : ]'__ ,.+ - 1._ 1
> [P L 1 1 .
9 sof—d=t +
u e e N
2 U 1 1 1 1 I ~
[e] 70
w
o
w
)
o}
o FIGURE 10 - TIME TO DOMINATE
[0
o 50
5 Vin =800 mV@ VEg=—7.0 V; 1.0V @ Vgg > —7.0 V
l‘;’ 401t =1=20ns f Jinputt,=5.0 ns
A [ J d 800 mV
30 1
-3.0 ~a.0 ~5.0 —6.0 ~70 -80 J =

Vgg, SUPPLY VOLTAGE (VOLTS) | R inputt, = 5.0 ns

K

/\ K has dominated
Q

t = Minimum time to insure that K dominates

FIGURE 8 - TYPICAL AND WORST CASE TOGGLE

FREQUENCY versus AMBIENT TEMPERATURE and that the flip-flop does not toggle
100 14 -
N 90 —
P omo I T
2 g e 12 —
~
s 0 T~ |
§ - T 10
g ee T~ ;
T s0 2
[m F 80 >
w S L
40 -
=
o 1 = t§ = 2.0 ns max P -
8 30 Load = Fan-out of 2 (J and K of a flip-flop) 6.0 — =
I-E” 20 . R R -
£ 10 a0
—-55 25 o] 25 50 75 100 125
(o]
—55 —25 0 25 50 75 100 125 Ta. AMBIENT TEMPERATURE (°c)
TA, AMBIENT TEMPERATURE (°C)
FIGURE 9 - AMPLITUDE versus RISE TIME TO FIGURE 11 - PROPAGATION DELAY TIMES, RISE
INSURE TOGGLE TIME, FALL TIME versus TEMPERATURE
T T
900 12 ty=t=6.0ns tog*t
_ t5*
800 ~ 10 ,_‘Dd*' A\ f. N \
w S Least Sensitive ) tod++ \ N
8E 700 A~
Sw b
(i} 7 J— —
Y 7 @ e e e ]
5600 4 £ e s e A
o 7 Most Sensitive w — et e ="
<k -
suw 500% P / 2 —_— e s — — -
s 4 = = ——
2 & s ; L e =
2g s 1 4.0 g ————
z Z 400 | — o =~ — ]
20 1,’ f t tpg++ is slightly better but this curve may
F 300 [ worst case design points guaranteed by 2.0 [t7 [ beusedfor both tpqyys and tpgy—.
Specification points from —55°C to +125°C * Fan-out = two flip-flop inputs,
200 @ Specification points | | | ] o Load = one clocked flip-flop (Jland K tied toge‘ther)‘
0 10 20 30 40 50 60 70 80 90100 —55 —25 [o} 25 50 75 100 125
CLOCK RISE TIME (ns) TA: AMBIENT TEMPERATURE (°c)
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120-MHz AC-COUPLED
J-K FLIP FLOPS

MCi1027

MECL 1l MC1000/1200 series

Designed for use at clock frequencies to 100 MHz minimum (120
MHz typical). Logic performing inputs (J and K) are available, as well as

dc SET and RESET inputs.

POSITIVE LOGIC

2
3 I
4 S
3 ——13
5 J Q
6
8
9 _
10 K R of—1

DC Iriput Loading Factor = 2
DC Output Loading Factor = 25
Power Dissipation = 250 mW typical

* Any J or K input, not used for E_D'

together.

Pin No.

“60 obtained by connecting one J and one K input together.

R-S TRUTH TABLE

R s ant+1
12 2 13
[+] [*] Qn
2] 1 1
1 [s] 0
1 1 N.D.

maximum
and one K input

All J-K Inputs Are
Static

The J and K inputs refer to logic levels while the ED input refers to
dynamic logic swings. The J and K inputs should be changed to a logical
1" only while the 60 input is in a logic ‘1’ state. (C|
level = Vg —0.6 V). Clock Cp is obtained by tying one

saqer

7

Pin No.

D-Kp TRUTH TABLE
jD KD aqn+1
* * 13
0 0 Qn
0 1 0
1 0 1
1 1 an

All Other J-K Inputs
And The R-S Inputs
Are At a ‘0" Level

D

CLOCKE

-K TRUTH TABLE

Qn

Pin No.

13

Qn

qQn

1

0

=|=|oloe| +«

slo|=lole| *| &l

Qn

All Other J-K Inputs And The
R-S Inputs Are At a *‘0’" Level

CIRCUIT SCHEMATIC
G 1 13 Q 14 Vge
? (GND)
105 105 215
S
800 3 < 30 435 800 900
< <
A AAS
1.0 k
> <b
> 250 2502
> >
) K I [
<
30 pF
< <L
< 750 750 11’ 1.0k 500
8 9 10 1 12
[} [} O L o
Resistor values are nominal. K RESET
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MC 1027 (continued)

ELECTRICAL CHARACTERISTICS

COONLWN
«l

Al
[¢]]
I

=

3=
1

.

MC1027 Test Limits

Pin
Under 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit
[Power Supply Drain I 7 - - - 58 - - mAdc
Current
‘Input Current ' 2 - - - 200 - - pAdc
in 3 - B - - -
4 - - - - -
5 - - - - -
6 - - - - -
8 - - - - -
9 - - - - -
10 - - - - -
11 - - - - -
12 - - - - -
Input Leakage IR Inputs* - - - 1.0 - 5.0 pAdce
Current
'Q" Logical "1" VOHt 13 -0. 895 |-0. 740|-0. 850|-0. 700|-0. 775]| -0. 615| Vdc
Output Voltagei
'Q" Logical "0" VOL 13 -1.830(-1.525|-1. 800|-1. 500{-1. 760 -1.435| Vdc
Output Voltage
'(_)" Logical "1" VOHt 1 -0. 895 (-0. 740/-0. 850(-0. 700}-0. 775|-0. 615| Vdc
Qutput Voltagei
'Q" Logical "0" VOL 1 -1.830(-1.525|-1. 800|-1. 500/-1. 760| -1. 435 Vdc
Output Voltage
'Q" or "Q" Latch VL 2 -1.13 |-1.31|-1.11 | -1.27|-1.04 | -1.21 Vdc
Voltage 12 -1.13 |-1.31|-1.11 [ -1.27|-1.04 | -1.21 Vdc
Input Toggle
Frequency fTo 13 - - 100 - - - MHz
(See Figures 3 & 4) €
Sensitivity (No - 1 See Figure 1
Toggle) 13 See Figure 1
Sensitivity (Toggle) - 1,13 See Figure 2
Switching Times® Typ | Max | Typ | Max | Typ | Max
Propagation Delay t6+1+ 1 4.0 6.0 4.0 6.0 5.0 8.0 ns
t(:‘»+1- 1
t8+13+ 13
tg.13- 13
Rise Time 1+ 1
t13+ 13
Fall Time tl- 1
tis. 13

* Individually test each input using the pin connections shown.
IVOH limits apply from no load (0 mA) to full load (-2.5 mA)

G)Vin(set) = VOH then VOL(max)'
then V.

Vin(reset) = VOH

(@AC fan-out = 3
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TEST VOLTAGE/CURRENT VALUES
@Test Vdc =1.0% mAdc
es
L min IL max IH min IH max IH max EE L
emperature V toV, \' toV, \' V !
0°C} -5.2 to -1.350 | -1.070 to -0.740 - -5.2 -2.5
+25°C -5.2 to -1.325 -1.025 to -0.700 -0. 700 -5.2 -2.5
+75°C | -5.2 to -1.260 | -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
aracteristic mbol es min ILmax IH min 1H max 1H max EE L in
Characterist symbol | Test || VimintoV Vit min 10V v v I | dVi l(Gn
[IPower Supply Drain IE 7 - - - 2,3,4,5,6,7,8,9,10,11,12 - - 14
Current
Input Current . 2 - - 2 3,4,5,6,7,8,9,10,11,12 - - 14
m 3 - - 3 2,4,5,6,7,8,9,10,11,12 - -
4 - - 4 2,3,5,6,7,8,9,10,11,12 - -
5 - - 5 2,3,4,6,7,8,9,10,11,12 - -
6 - - 6 2,3,4,5,7,8,9,10,11,12 - -
8 - - 8 2,3,4,5,6,7,9,10,11,12 - -
9 - - 9 2,3,4,5,6,7,8,10,11,12 - -
10 - - 10 2,3,4,5,6,7,8,9,11,12 - -
11 - - 11 2,3,4,5,6,7,8,9,10,12 - -
12 - - 12 2,3,4,5,6,7,8,9,10,11 - -
Input Leakage IR Inputs* - - - 2,3,4,5,6,7,8,9,10,11,12 - - 14
Current
'Q" Logical "1" Vout 13 - - 2® | 3,4,5,6,7,8,9,10,11,12 | 13 - | 14
Oultput Voltagej
Q" Logical 0" Vor 13 o - 12®@ | 2,3,4,5,6,7,8,9,10,11 | - | - | 14
Output Voltage
Q" Logical 1" Vot 1 j - 12® | 2,3,4,5,6,7,8,9,10,11 1 -] 1
Output Voltagei
Q! Logical "0" VOL 1 - - 2 @ 3,4,5,6,7,8,9,10,11,12 - - 14
Output Voltage .
'Q" or "Q" Latch ' 2 - - - 3,4,5,6,7,8,9,10,11 - 2 @ 14
Voltage 12 - - - 3,4,5,6,7,8,9,10,11 - 12@ 14
Input Toggle Pulse In Pulse Out
Frequency fT 13 6,8 13 - 2,3,4,5,7,9,10,11,12 - - 14
(See Figures 3 & 4)| o8
Sensitivity (No - 1 6,8 1 - - - 14
Toggle) 13 6,8 13 - - - 1
Sensitivity (Toggle) - 1,13 6,8 1,13 - - -
Switching Times @ VEE =—4.0 Vdc +1.2V|
Propagation Delay t6+1+ 1 6 1 - 2,3,4,5,7,9,10,11, 12 - - 14
t6+1- 1 6 1 - - -
t8+13+ 13 8 13 - - -
ter13- 13 8 13 - - -
Rise Time t. 1 6 1 - - -
t13+ 13 8 13 - - -
Fall Time tl— 1 6 1 - - -
tia. 13 8 13 - - -
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MC1027 (continued)

FIGURE 1-SENSITIVITY (NO TOGGLE)

2N3960

TPjn TO Channel A"

16 13
), M
5 ~ c1004
\\
Ag /’
—-D’
N 1
v
Vee

Either Output To Channel “B"*

170 mV max

VAR
S\ L

—5.2V INPUT (RESET)
0.300 V max =—5.0 ns min
F——90%
INPUT QorQ
(SET) or
10%
250
—1.,500 V I... 225.4__ ns l==-10 ns max
ns min'  min — 10ns max 3Qora
90%
INPUT
(RESET)
10%
-1.550 Vv
0.820 V min }-——I—ZZS ns min

170 mV max

OUTPUT
WAVEFORMS

FIGURE 2 - SENSITIVITY (TOGGLE)

2N3960

€g

——» TP;, TO Channel A"

9,10,11

8

MC1004

v
VEE
INPUT

12 ns max =

Input 90%

—_— 1O
—1.500 V 1 10%

Either Output To Channel “B"’

]

0.600 V min

+450 ns min
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MC1027 (continued)

—1.585

INPUT —

90%
—50%
10%

A ¥

]

0.785 V min

Input f =100 MHz @

==ty = 2.0 ns max

50% Duty Cycle

Output f = 1/2 Input f

FIGURE 3 - INPUT WAVEFORM
TO ESTABLISH MINIMUM
TOGGLE FREQUENCY

FIGURE 4 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 250C

0.1 MF
Veg =+1.2Vde £ 1% O-—T—lH

TP

0-1lii|__"

T

Vg = —4.0 Vdc + 1%

in To Channel “A"

!

TPout To Channel B’
* Load Corresponds to Fan-out= 3

\l 50%

90%

50%

— 5.5 ns max
+0.450 V I__
INPUT
—0.350 V——f|= 100 ns typ —r
f——tg4 ] +—=
EITHER OUTPUT
te—={ ~ o]
EITHER OUTPUT
16+1—

P tg

10%

90%
50%

10%

2-131




MC1027 (continued)

APPLICATIONS
INFORMATION

The MC1027 flip-flop is obtained by reducing all resistor values of
the MC1013 by a factor of two. The resultant flip-flop is no longer
limited by circuit design, but by device speeds. Typically the MC1027
will operate 50% faster than the MC1013. Power dissipation is doubled
over that of the MC 1013, but circuit operation is the same. The MC1023
clock driver is recommended for driving the MC1027 to its full cap-
ability. (The MC1023 high-speed clock driver exhibits propagation
delay and rise times of about 2.0 ns when driving five flip-flops.) Maxi-
mum operating frequency depends upon layout techniques. Short lead
lengths with low impedance lines are recommended. A 100+MHz shift
counter is shown in Figure 5.

Operation of the MC1027 is very uniform with negligible variation
observed with temperature change from 0°C to +75°C. Propagation
delay is nominally 4.5 ns, with rise and fall times varying from 3.5 to
4.0 ns with a load of another flip-flop on the output.

FIGURE 5 - 100 * MHz “SWITCH-TAIL"” RING COUNTER

Shift pattern of five '0O’’s and five “1'’s is assured by logic feedback
from the fourth to first stage.

MC1027

51

2N3959

VEE
510

MC1023

C = one J and one K tied together.
) All unused inputs are tied to Vgg.
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3 DUAL R-S FLIP-FLOPS \ MECL 1l MC1000/1200 series
‘ WITH POSITIVE CLOCK

MC1014
MCi1214

Two dc Set-Reset flip-flops with a positive clock input provided
for each flip-flop. This device is useful as a dual storage element and
may be teamed with the MC1015/MC1215 for shift register functions
with a minimum number of packages.

POSITIVE LOGIC

TRUTH TABLE
2
i 2 @ R s [ c [ antt
- 1 - 0 1 1 1

5 R Q 1 1 0 | 1 0

[s] 0 1 Qn

1 1 1 N.D.
8 S Q 12 * * 0 an
18 g 3 13 *Either State

N.D. = Not Defined

DC Input Loading Factor: C=1;S, R=1.5
DC Output Loading Factor = 25
Power Dissipation = 140 mW typical

CIRCUIT SCHEMATIC

_ (GND)
Q2 g1 12a 13 0 14 Voo

270 270 270 270
150 150 150 150

1.5m 1.5k | 1.5k r{ﬁ
2 k332K —K 2k3%2k

26k 235 26k 235

C a R 6 S 6 Cc 10 R 9 s 8 7 VEg

Resistor values are nominal.
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MC1014, MC1214 (continued)

6 s a 2
4 c
5 R Q 1
ELECTRICAL CHARACTERISTICS s s a 12
. 10 c
Test procedures are shown for only one flip-flop. ° R © 13
The other flip-flop is tested in the same manner.
Pin MC1214 Test Limits MC1014 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min [ Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
[Power Supply Drain IE 7 - - - 36 - - mAdc - - - 36 - - mAdc
Current
Input Current . 4 - - - 100 - - pAdc - - - 100 - - pAde
in 5 - R - 150 - - - - - 150 | - -
6 - - - 150 - - - - - 150 - -
Input Leakage IR Inputs* - - - 0.2 - 1.0 pAde - - - 0.2 - 1.0 pAde
Current
"Q" Logical "1" Vout 2 |-0.990|-0.825|-0. 850| -0. 700|-0. 700|-0. 530 Vdc [-0.895 [-0.740|-0. 850(-0. 700[-0. 775(-0. 615 | Vdc
Output Voltagef
"Q" Logical "0" VoL 2 |-1.890|-1.580|-1. 800{-1.500|-1. 720[-1, 380 Vdc |-1.830 -1.525|-1.800|-1.500|-1.760(-1.435 | Vdc
Output Voltage
'Q" Logical "1" VOHi 1 -0.990( -0. 825(-0. 850|-0. 700|-0. 700(-0. 530| Vdc |-0.895 |-0. 740|-0.850(-0. 700|-0. 775({-0.615 | Vdc
Output Voltagei
"Q" Logical "0" VoL 1 |-1.890(-1.580|-1.800(-1.500|-1.720|-1. 380 Vdc |-1.830 |-1.525|-1.800|-1.500/-1.760|-1.435 | Vdc
Qutput Voltage
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
(Fan-Out = 3)
Clock Inputs
PropagationDelay [ t, 1 6.0 | 9.0 | 6.0 | 9.0 | 7.0 [10.5 ns | 6.0 | 9.0 | 6.0 | 9.0 | 6.0 | 9.5 ns
ty 1 50 | 8.5 | 5.0 | 8.5 5.0 [ 8.5 | 5.0 | 8.5
+1+
t, 2 5.0 | 8.5 | 5.0 | 85 5.0 | 8.5 | 5.0 | 8.5
+2+
tyua- 2 6.0 | 9.0 | 6.0 | 9.0 6.0 | 9.0 | 6.0 | 9.0
Rise Time t, 1 10.0 7.0 | 10.0
ty, 2 10.0
Fall Time ty_ 1 5.0 | 8.5 8.0 |11.5
ty_ 2 5.0 | 8.5 8.0 |11.5
Set-Reset Inputs
PropagationDelay t6+1- 1 5.0 8.0 5.0 8.0 7.0 |10.5 ns 5.0 8.0 5.0 8.0 6.0 9.0 ns
to s 1 10.0 8.5
tos2s 2 10.0 8.5
10. .
to o 2 0.5 9.0
Rise Time ty, 1 6.0 | 9.0 | 6.0 | 9.0 | 8.0 [10.0 6.0 | 9.0 | 6.0 | 9.0 | 7.0 | 9.5
to, 2 6.0 | 9.0 | 6.0 | 9.0 | 8.0 |10.0 6.0 | 9.0 | 6.0 | 9.0 | 7.0 | 9.5
Fall Time ty_ 1 5.0 | 8.5 8.5 | 7.0 | 11.5 5.0 | 8.5 8.5 | 6.0 |10.0
ty_ 2 5.0 | 8.5 | 5.0 85 | 7.0 | 11.5 5.0 [ 8.5 | 5.0 | 8.5 | 6.0 [10.0

* Individually test each input using the pin connections shown.
:{VoH limits apply from no load (0 mA) to full load (-2.5 mA).

&

APPLICATIONS INFORMATION

The MC1014/MC1214 is a dual R-S flip-flop
with a positive clock input for each flip-flop. An
extra level of gating is accomplished with only 2.0
ns increase in propagation delay. This device may
be used with the MC1015/MC1215 negative-clock
R-S flip-flop in a single-phase clocked master-slave

type of shift register as shown in Figure 1.
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% V=50 mV| mAdc
Temperature Vit min 10 Vicmax | Vidmin 10 Vit max | Vidmax Vee Ves I
—55°C 5.2 to -1.405 | -1.165 to -0.825 - -5.2 -1.270 | -2.5
MC1214 +25°C -5.2 to -1.325 | -1.025 to -0.700 -0.700 -5.2 -1.175 | -2.5
+125°C -5.2 to -1.205 | -0.875 to -0.530 - -5.2 -1.025 | -2.5
0°C -5.2 to -1.350 | -1.070 to -0.740 - -5.2 -1.210 | -2.5
MC1014 +95°C -5.2 to -1.325 | -1.025 to -0.700 -0. 700 -5.2 -1.175 | -2.5
+75°C -5.2 to -1.260 | -0.950 to -0.615 - -5.2 -1.115 | -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test Vit min 10 Vit max Vit min 10 Vidimax | Vid max Vee Ves I, | (Gnd)
[Power Supply Drain In 7 - 4,10 - 5,6,7,8,9 - - 14
Current
Input Current Iin 4 - - 4 5,6,7,8,9,10 - - 14
5 - - 4,5 6,17,8,9, 10 - - 14
6 - - 4,6 5,7,8,9,10 - - 14
Input Leakage IR Inputs* - - - 4,5,6,7,8,9,10 - - 14
Current
'Q" Logical "1" Vout 2 - 4,6 - 5,7,8,9,10 5 2 14
Output Voltage}
"Q" Logical 0" VoL 2 - 4,5 - 4,7,8,9,10 6 - 14
Output Voltage
"'Q" Logical "1" Vout 1 - 4,5 - 4,7,8,9,10 6 1 14
Output Voltagei
Q" Logical "0" VoL 1 _ 4,6 - 5,7,8,9,10 5 - 14
Output Voltage
Switching Times Pulse In Vi min T1:2Vde | Pulse Qut | Ve = —4.0 Vdc (+1.2v
(Fan-Out = 3)
Clock Inputs
PropagationDelay [ t, . 1 4 - 1 5,6,7,8,9,10 - - 14
PIH 1 - 1 - -
t4+2+ 2 - 2 - -
yso- 2 - 2 - .
Rise Time t1+ 1 - 1 - -
to, 2 - 2 - -
Fall Time tl_ 1 - 1 - -
tg- 2 - 2 - -
Set-Reset Inputs
PropagationDelay oo 1 6 4 - 7,8,9,10 - - 14
tsi1e 1 5 1 - -
toa2s 2 6 2 - -
too. 2 5 2 - -
Rise Time I:1+ 1 6 1 - -
t2+ 2 2 - -
Fall Time ty 1 1 - -
t,_ 2 2 - -
| tg= 12ns -]
— d |
o ___SMIETBITI
C4q —1
S4 s o s ol——o,
c c
A l R 5 R a | 3 FIGURE 1 - MC1014/MC1214 AND MC1015/
1~ l 1 MC1215 CONNECTED TO MAKE TWO
I l MASTER-SLAVE SHIFT REGISTER
s——s a s al——o2 ELEMENTS
| e ¢ |
Ro R e} R o——0a2
C2 ————— R |
SHIFT BIT 2
MC1014/1214 MC1015/1215
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MC1014, MC1214 (continued)

SWITCHING TIME TEST CIRCUIT

TA = 25°C
+0.175 Vde F—"—(O/C "
EE -t—
—4.0 Vdc 3 |2
4
*—
g % MC1010/1210 ¢ 517 Q
©— =
MC1013
8 /1213
+0.450 V 5
—1_ ~
—0.350 V 10K Q
11
|12
All units VEg = —4.0 Vdc v ne
Voo = +1.2 Vde TP;p to Channel “A” (C, R, or S) «t— 4 — — TP oyt 10 Channel - P
bypassed with 0.1 LLF. *Load Corresponds to Fan-out =3 B (Qor @)

SWITCHING TIME DEFINITIONS AND TIMING DIAGRAM

Input Pulse CLOCK INPUT TO OUTPUT R-S INPUT TO OUTPUT
tpand tf =
5.0+ 0.5ns
- 0% = |~ ~ -t
S INPUT 10“50“{. yara
! 17
6.0 ns 6.0 ns re—6.0 ns —=|
= t
00% e e g N
“R” INPUT 50% 77 X
10% pﬁ -
7
o |b—tg ty—] ‘- 6.0 ns 6.0 ns
—fL
90% 17
“C" INPUT 50%
10%:
14+2+ —= fea— t4+2— == fea—r — F—t6+2+ — fe— t54+2_
] }-—t2+ .1 et
90%
“Q” OUTPUT 50% yars
10% 7/
41— | Y+i+—= | ] —te+1— —f  je—t5+1+
ety t+— ‘.-_ rr
— 90% 77
“Q” OUTPUT 50%
10%
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DUAL R-S FLIP-FLOPS \ MECL Il MC1000/1200 series
WITH NEGATIVE CLOCK

MCI1015

MCI215

Two dc Set-Reset flip-flops with a negative clock input provided
for each flip-flop. This unit is useful as a dual storage element and
may be teamed with the MC1014/MC 1214 for shift register functions
with a minimum number of packages.

POSITIVE LOGIC
6 S Q] 2 8 S a 12
4 Cc 10 [od
5 R Q 1 9 R Q 13
DC Input Loading Factor: C=1;S, R=1.5
DC Output Loading Factor = 25
Power Dissipation = 140 mW typical
TRUTH TABLE
R S C antl
0 1 [+] 1
1 [o] [s] 0
0 [o] [o] Qn
1 1 0 N.D.
. * 1 Qn
*Either State
N.D. = Not Defined
CIRCUIT SCHEMATIC
Q2 a1 12a
7 7 1

270 270 270 270
150 150 150 150

2k332K —K 2k$$2K

26k 235 26k 235

-

ca R 5 s6 C 10 R 9 s 8 7 Vee

Resistor values are nominal.

2-137



MC1015, MC1215 (continued)

6 s Q 2
4 c
5 R Q 1
ELECTRICAL CHARACTERISTICS 8 s a 12
10 C
Test procedures are shown for only one flip-flop. 9 R O 13
The other flip-flop is tested in the same manner.
Pin MC1215 Test Limits MCI1015 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain I.E K - - - 36 - - mAdc - - - 36 - - mAdc
Current
Input Current in 4 - - - 100 - - pAde | - - - 100 - - pAde
5 - - - 150 - - - - - 150 - -
6 - - - 150 - - - - - 150 - -
Input Leakage Inputs* 4,5,6 - - - 0.2 - 1.0 pAde - - - 0.2 - 1.0 nAde
Current .
"Q' Logical "1" Vot 2 -0.990/-0. 825 |-0. 850(-0. 700(-0. 700(-0. 530 Vdc [-0.895 [-0. 740|-0. 850 |-0. 700|-0. 775(-0. 615 | Vdc
Output Voltaget
"Q" Logical "0" VoL 2 -1.890{-1. 580|-1. 800[-1. 500(-1. 720{-1. 380 Vdc |-1.830|-1.525/-1.800|-1.500|-1.760|-1.435 | Vdc
Output Voltage
"Q"' Logical "1" V.o i 1 -0. 990|-0. 825 |-0. 850|-0. 700{-0. 700[-0. 530| Vdc |-0.895 |-0. 740|-0. 850 |-0. 700(-0. 775|-0. 615 | Vdc
OH
Output Voltagei
"Q" Logical "0" VoL 1 -1.890|-1. 580|-1. 800 -1. 500{-1. 720|-1. 380| Vdc |-1.830|-1.525|-1.800|-1.500|-1.760(-1.435 | Vdc
Output Voltage
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
(Fan-Out = 3)
Clock Inputs
PropagationDelay | t, ; 1 6.0 [10.0 | 6.0 | 10.0 | 8.0 |12.0 ns 6.0 [10.0 | 6.0 | 10.0 | 7.0 | 11.0 ns
ty1s 1 5.0 |85 |50 |85 | 7.0 [10.5 5.0 | 8.5 | 5.0 | 8.5 | 6.0 | 9.5
ty o, 2 5.0 |85 |50 |85 |70 [10.5 5.0 | 8.5 | 5.0 |85 | 6.0 9.5
ty o 2 6.0 [10.0 | 6.0 | 10.0 | 8.0 |12.0 6.0 [10.0| 6.0 |10.0| 7.0 | 11.0
Rise Time t1+ 1 1 l l l l
ty, 2
Fall Time t_ 1 50 |85 |50 |85 | 70110 50 (85 | 50 |85 | 6.0 9.5
ty_ 2 5.0 |85 |50 |85 | 70110 5.0 [ 8.5 | 50 |85 | 6.0 9.5
Set-Reset Inputs
PropagationDelay t6+1- 1 5.0 | 8.0 5.0 | 8.0 7.0 | 11.0 ns 5.0 | 8.0 5.0 | 8.0 6.0 [ 9.0 ns
t5+1+ 1
6+2+ 2
t5«5»2— 2
Rise Time t, 1 6.0 [9.0 | 6.0 | 9.0 6.0 [9.0 | 6.0 [ 9.0 | 7.0 | 10.0
ty, 2 6.0 | 9.0 9.0 9.0 9.0
Fall Time t 1 5.0 | 8.0 8.5 | 8.0 |11.5 8.5 8.5
ty_ 2 5.0 | 8.0 8.5 | 8.0 |11.5 8.5 8.5
*Individually test each input using the pin connections shown.
iVOH limits apply from no load (0 mA) to full load (-2.5 mA).
The MC1015/MC1215 is a dual R-S flip-flop
with a negative clock input for each flip-flop. An
extra level of gating is accomplished with only 2.0
APPLICATIONS INFORMATION ns increase in propagation delay. This device may
be used with the MC1014/MC1214 positive-clock
R-S flip-flop in a single-phase clocked master-slave
type of shift register as shown in Figure 1.
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TEST VOLTAGE/CURRENT VALUES
@Test Vde £1.0% =50 mV | mAdc
Temperature VII. min to VIL max VIH min fo VIH max le max VEE VBB II.
—55°C 5.2 to -1.405 | -1.165 to -0.825 - -5.2 -1.270 | -2.5
mci2is +25°C -5.2 to -1.325 -1.025 to -0.700 | -0.700 -5.2 -1.175 | -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 - -5.2 -1.025 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -1.210 -2.5
MC1015 +25°C -5.2 to -1.325 -1.025 to -0.700 -0. 700 -5.2 -1.175 | -2.5
+75°C 5.2 to -1.260 | -0.950 to -0.615 - -5.2 -1.115 | -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic SYmb°| Test vIL min fo VII. max VIH min to vIH max VIH max VEE VBB II. (Gnd)
Power Supply Drain IE 7 - 4,10 - 5,6,7,8,9 - - 14
Current
Input Current Iin 4 - - 4 5,6,7,8,9,10 - - 14
5 - - 5 4,6,7,8,9,10 - - 14
6 - - 6 4,5,7,8,9,10 - - 14
Input Leakage Inputs* 4,5,6 - - - 4,5,6,7,8,9,10 - - 14
Current
"Q" Logical "1" VOHj' 2 4 6 - 5,1,8,9,10 5 2 14
Output Voltagei
"'Q" Logical "0" VOL 2 4 5 - 4,7,8,9,10 6 - 14
Output Voltage
Q" Logical "1" Vout 1 4 5 - 4,7,8,9,10 6 T4
Output Voltagei
Q" Logical "0" VOL 1 4 6 - 5,7,8,9,10 5 - 14
Output Voltage
Switching Times Vi max T1.2 Vde Pulse In Pulse Out Ve =—4.0Vdc +1.2V|
(Fan-Out = 3)
Clock Inputs
Propagation Delay t4_1_ 1 - 4 1 5,6,7,8,9,10 - - 14
Yao1s 1 - 1 - -
ty 94 2 - 2 - .
ty2- 2 - 2 - -
Rise Time t1+ 1 - 1 - -
tas 2 - 2 - -
Fall Time 1- 1 - 1 - -
ty. 2 - 2 R }
Set-Reset Inputs
Propagation Delay t6+1- 1 4 6 1 7,8,9,10 - - 14
toe1e 1 5 1 - -
YN 2 6 2 _ -
t5+2- 2 5 2 - _
Rise Time t1+ 1 6 1 - -
Lo+ 2 2 - -
Fall Time tl_ 1 1 - -
ty 2 2 _ B
L o o |
tg= 12 ns
I d 1
_—— —_ _SHIFTBIT1
Cq _I
S4 s Q s ol——oa,
c -
A | A 5 :; a I 3 FIGURE 1- MC1014/MC1214 AND MC1015/
1— | 1 MC1215 CONNECTED TO MAKE TWO
| | MASTER-SLAVE SHIFT REGISTER
s;——s a s of——a2 ELEMENTS
I e c I
Ry R a R oH——02
C2 —————— N |
SHIFT BIT 2
MC1014/1214 MC1015/1215

2-139



MC1015, MC1215 (continued)

SWITCHING TIME TEST CIRCUIT

Ta=25°C
—0.125 Vdc € v
EE--—y¢
—4.0 Vdc 3 E:
P2
53 o
% MC1010/1210 0—64
MC1013
8 /1213
+0.450 V 0
[ a B a
~0.350 V JETI IS
11
J12
All units Vgg = —4.0 Vdc o
Vee = +1.2 Vde TP;,, to Channel “A” (C, R, or S) ag— 4 — — TPout to chazne| - b ——
bypassed with 0.1 UUF. “B” (QorQ)
*Load Corresponds to Fan-out=3

SWITCHING TIME DEFINITIONS AND TIMING DIAGRAM

Input pulse CLOCK INPUT TO OUTPUT R-S INPUT TO OUTPUT
ty and t¢ =
50+ 0.5ns ty— : _..I le— t¢
0%
“S"INPUT . 50%
10% raa g
6.0 ns /7 6.0 ns min—=]
6.0 ns ] l__ _,_1 1
90%—— i
R7INPUT o 50% Py —\
;i \—
ty kﬁ t -I 6.0 ns 6.0 ns
90%
“C" INPUT 50%
10%; ‘ (L
Y4 (-
e B 42—~ | i r‘fe+2+ — t542—
! 12+ t2—
90%. [‘_ ..-] 2
“Q" OUTPUT 50%
10% £ {
77
Y1~ | a1+ f=— 1 ~te+1— -1 —ts5+1+
on =l - el
“Q” OUTPUT  50% L&
10% A— /
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DUAL R-S FLIP-FLOPS MECL Il MC1000/1200 series
WITH SINGLE RAIL INPUT

AND NEGATIVE CLOCK
MC1016
MC1216

Two dc storage flip-flops with a positive clock input provided
for each flip-flop. This device is useful as a dual storage element re-
quiring only a single rail input, as a memory data register, a sample
and hold register, or as a clocked R-S flip-flop with no undefined

logic state.
POSITIVE LOGIC
5 D Q 1
4 c a 2
9 D Q 13
10 c & 12
DC Input Loading Factor: C=1;D=1.5
DC Output Loading Factor = 25
Power Dissipation = 140 mW typical
TRUTH TABLE
D c ant1
(0] 0] Qn
1 0 Qn
0 1 0
1 1 1
CIRCUIT SCHEMATIC
- (GND)
a1 a2 13a 12 Q 14 Vee
7 7 1
270 __4<iANVB(ANVE:*___27o L_J 270 270
150 150 150 150
1.5k 1.5k | 1.5k 3 1.5k
2k232K —{i 2k$52k
¥ 2
2.6k 235 2.6k 235
1 +
ca D5 C 10 D9 7 Veg
Resistor values are nominal.
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MC1016, MC1216 (continued)

5 D Q 1
4 c a 2
ELECTRICAL CHARACTERISTICS 9 D @ 13
Test procedures are shown for only one flip-flop. The other 10 c G 12
flip-flop is tested in the same manner.
Pin MC1216 Test Limits MC1016 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7 - - - 36 - - mAdc - - - 36 - - mAdc
Current
Input Current Iin 4 - - - 100 - - pAde - - - 100 - - nAdce
5 - - - 150 - - uAde - - - 150 - - uAde
Input Leakage IR 4 - - - 0.2 - 1.0 pAde - - - 0.2 - 1.0 unAde
Current 5 - - - 0.2 - 1.0 pAde - - - 0.2 - 1.0 uAde
"Q" Logical "1" Vort 1 -0. 990|-0. 825 |-0. 850| -0. 700|-0. 700-0. 530| Vdc |-0.895 |-0. 740|-0. 850 [-0. 700{-0. 775{-0. 615 | Vdc
Output Voltagej
"Q" Logical "0'" VoL 1 -1.890|-1.580|-1. 800{-1. 500{-1. 720|-1. 380 Vdc |-1.830|-1.525(-1.800|-1.500|-1.760|-1.435 | Vde
Qutput Voltage
"Q" Logical "1" Vont 2 -0.990]-0. 825]-0. 850 -0. 700{-0. 700|-0. 530| Vdc |-0.895 |-0.740|-0. 850 |-0. 700{-0. 775/-0. 615 | Vdc
Qutput Voltagej
"Q' Logical "0" Voo 2 -1.890|-1. 580|-1. 800[ -1. 500(-1. 720{-1. 380 Vdc |-1.830|-1.525(-1.800|-1.500(-1.760|-1.435| Vdc
Output Voltage
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
(Fan-Out = 3)
Clock Inputs
Propagation Delay] t4+1_ 1 6.0 9.0 6.0 9.0 7.0 |10.5 ns 6.0 9.0 6.0 9.0 6.0 9.5 ns
e 1 50 (80 | 50| 80 |6.0]9.5 5.0 | 8.0 | 5.0 | 8.0 | 5.0 | 8.5
taine 2 50 (80 |50 ]| 80 | 6.089.5 5.0 | 8.0 | 5.0 | 8.0 |50 | 85
o 2 6.0 | 9.0 | 6.0 | 9.0 [ 7.0 |10.5 6.0 | 9.0 | 6.0 | 9.0 | 6.0 | 9.5
Rise Time 1s 1 50 | 7.5 |50 | 7.5 | 6.0 | 9.5 50 [ 7.5 | 5.0 | 7.5 | 5.0 | 8.0
ty, 2 50|75 |50 |75 |6.0]9.5 5.0 [ 7.5 | 5.0 | 7.5 | 5.0 | 8.0
Fall Time ty. 1 6.0 |85 | 6.0 | 85 | 7.0 |10.5 6.0 [ 8.5 | 6.0 |85 | 6.0 | 9.5
ty_ 2 5.0 | 8.5 |50 | 85 | 7.0 |10.5 5.0 [ 8.5 | 5.0 |85 | 6.0 | 9.5
Set Inputs
PropagationDelay| t5+1+ 1 5.0 8.0 5.0 8.0 6.0 | 9.5 ns 5.0 8.0 5.0 8.0 5.0 8.5 ns
to o 1 7.0 [10.5
toio. 2 7.0 | 10.5
te o, 2 6.0 | 9.5
Rise Time t, 1 7.5 7.5 1 9.0 7.5 7.5 8.0
ty, 2 7.5 7.5 9.0 7.5 7.5 8.0
Fall Time ty. 1 8.5 | 6.0 | 9.0 | 8.0 | 11 6.0 | 9.0 | 6.0 | 9.0 | 7.0 10
ty_ 2 8.5 [6.0 [ 9.0 | 8.0 | 11 6.0 | 9.0 .0 | 9.0 | 7.0 10
*VOH limits apply from no load (0 mA) to full load (-2. 5 mA).
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TEST VOLTAGE/CURRENT VALUES

@Test Vde £1.0% mAdc
TemPe"aﬂ’re VII. min to VII. max le min to VIH max VIH max VEE IL
—55°C -5.2 to -1.405 -1.165 to -0.825 - -5.2 -2.5
McC1216 +25°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
MC1016 +25°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Vee
Characteristic vll min to VII. max VIH min to le max VIH max vEE |I. (Gnd)
Power Supply Drain - 4,10 - 57,9 - 14
Current
Input Current - - 4 5,7,9,10 - 14
- - 4,5 7,9,10 - 14
Input Leakage - - - 4,5,7,9,10 - 14
Current - - - 4,5,7,9,10 - 14
"Q" Logical "1" - 4,5 - 7,9,10 1 14
Output Voltagef
"Q" Logical "0" 5 4 - 7,9,10 - 14
Output Voltage
"Q" Logical "1" 5 4 - 7,9,10 2 14
Output Voltagej
"Q" Logical "0" - 4,5 - 7,9,10 - 14
Output Voltage
Switching Times Pulse In Viit min T1-2Vdc | Pulse Out Ve = —4.0Vde +1.2V
(Fan-Out = 3)
Clock Inputs
Propagation Dela, 4 - 1 7,9,10 - 14
- 1 -
- 2 -
- 2 -
Rise Time - 1 -
- 2 -
Fall Time - 1 -
- 2 -
Set Inputs
Propagation Delay 5 4 1 7,9,10 - 14
1 -
2 -
2 -
Rise Time 1 -
2 -
Fall Time 1 -
2 -
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MC1016, MC1216 (continued)

APPLICATIONS INFORMATION

The MC1016/MC1216 is a single-rail stor-
age element that has no undefined logic state.
(Note the change in the truth table over
that of the dual-rail type of device, such as
MC1014/MC1214 or MC1015/MC1215.) The
speed-power product is better than that ob-
tained with any other bipolar technique. An
example of a 4-bit storage register with both
input and output gating is shown in Figure 1,
and an 8-bit buffer register with input gating
is shown in Figure 2.

FIGURE 1- 4-BIT STORAGE
REGISTER WITH GATED
INPUTS AND OUTPUTS
(THREE DEVICES)

T T
|
Do T o I | oo’
I PO N !
| | | I
I mcime | | |
D4 I D Q—I— -I I
! ‘ I o,
T i
L ———J I |
| Mc1010 |
|| | |
I e B I |
1 I [ L
| c 5 | | |
| | [ I
| mciore | | :
I | |
guiiisnipes
~ | |
[ S |
L J L __ Jd

TRANSFER

LI

4.0 ns or Greater

Power Dissipation

=400 mwW
6.0 ns or Greater

tpd from Dg to Do’ — Typically 8.0 ns with transfer low and clock high
tpd from C to Dg’— Typically 9.0 ns with transfer low and clock going
to high level

FIGURE 2 - 8-BIT BUFFER REGISTER WITH
INPUT GATING (FOUR DEVICES)

TRUTH TABLE

D c ant1 ant1
[ 0 an an
0 1 o 1

1 1 1 0

¢ = Either state may be present

tpg from Dj, to @ or QX 4.0 ns
tpg from Cjpn t0 Qor QX 6.0 ns

r— 7 If"_'__"l r_'——l I_—-_j
D4 I D a : Dy D3 | oD a : D3 Dsg | D a : Dg Dy ] D Q : D,
Cc Q l D4 I Cc a I D3 | Cc a I Ds | c a l Dy

I | : I : I : I

| I I ]

I I
Dy : D a : Dy D4 : D @ : D4 Dg : oD a : Dg Dg 1° o7 °s
I
! c a ' Dy I c a I =7} ! c a | De l c a Dg

| I I | I I | |

L L___1 L] L1
CLOCK OR STROBE

(=26.0 ns)
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MC1016, MC1216 (continued)

SWITCHING TIME TEST CIRCUIT

Ta =25°C
+0.175 Vdc & o)
Veg 4—1—] 2
—4. 3
4.0 Vdc 2
*— - T
°g % MC1010/1214 317 or I15waL
. 6 .
@ y ) S I MC1013 . I
8| /1213 450 L
0.350 $ 50 tiolr &
i 15 pF*
——
[12 == =
All units V| = —4.0 Vdc Output
VE(E: =+1.2 Vdc TP, to Channel “A” (D or C) «@— [ —— TPout to Channel & 4
- 1 uE g
bypassed with 0.1 u *Load Corresponds to Fan-out=3 8" (Qord)
SWITCHING TIME DEFINITIONS AND TIMING DIAGRAM
Input pulse CLOCK INPUT TO OUTPUT D INPUT TO OUTPUT
tr and tf =
5.0 +0.5 ns
tre] t* o | tg
90%
“D" INPUT 50%
10% £ / =
6.0 ns 4
]| f— - I——tr fe— 6.0 ns
20 JL
“C* INPUT 50% ”
14+ 1+ fa—r 14+1——=| fo— —— |--t5+1+ " fo—t5—1—
- =t1+ e tq
90%
“Q" QUTPUT 50%
10% yaya
t4+2—— f— t4+2+ — e 77 — e—t5+2_ —a fe—t5_2+
——l le— to— 24— l-— rr
ey 20 77
Q" OUTPUT 50%
10%
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DUAL R-S FLIP-FLOPS 1 MECL |1 MC1000/1200 series
’ WITH SINGLE RAIL INPUT
AND POSITIVE CLOCK
MCI1033
MC1233

Two dc storage flip-flops with a negative clock input provided
for each flip-flop. This device is useful as a dual storage element re-
quiring only a single rail input, as a memory data register, a sample
and hold register, or as a clocked R-S flip-flop with no undefined
logic state. It may be teamed with the MC1016/MC1216 for shift
register functions with a minimum number of packages.

POSITIVE LOGIC

5 D Q 1 TRUTH TABLE
4 c o 2 D| c |ant?
0 1 Qn
1 1 Qn
9 D Q 13 0 0 0
1 0 1
10 c Q 12

DC Input Loading Factor: C=1;D=1.5
DC Output Loading Factor = 25
Power Dissipation = 140 mW typ

CIRCUIT SCHEMATIC

_ B (GND)
a1 G2 130 12 8 14 Vee
i 7 )
270 270 270 £270
150 150 150 150
1.5k 1.5k | 1.5k 1.5k

2Kk$3 2K FK 2k$32k

>

ca D5 C 10 D9 7 Veg

Resistor values are nominal.
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MC1033, MC1233 (continued)

5 D Q 1
4 c a 2
ELECTRICAL CHARACTERISTICS o D o 13
Test procedures are shown for only one flip-flop. The other 10. c G 12
flip-flop is tested in the same manner.
Pin MC1233 Test Limits MC1033 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7 - - - 36 - - mAdc - - - 36 - - mAdc
Current
Input Current in 4 - - - 100 - - pAdce - - - 100 - - uAdc
5 - - - 150 - - unAde - - - 150 - - uAde
Input Leakage IR 4 - - - 0.2 - 1.0 | pAdce - - - 0.2 - 1.0 iAdc
Current 5 - - - 0.2 - 1.0 | pAde | - - - 0.2 - 1.0 | pAde
"Q" Logical "1" Vor! 1 -0. 990/-0. 825 |-0. 850(-0. 700-0. 700{-0. 530| Vdc |-0.895 |-0.740!-0.850|-0. 700{-0. 775|-0. 615 | Vdc
Output Voltagei
"Q" Logical "0" VoL 1 -1.890|-1.580|-1.800|-1. 500-1. 720]-1. 380| Vdc |-1.830 |-1.525|-1.800|-1.500|-1. 760|-1. 435 | Vdc
Output Voltage
Q" Logical "1" Vot 2 -0.990|-0. 825 |-0. 850 -0. 700(-0. 700|-0. 530| Vdc |-0.895 |-0.740|-0. 850|-0. 700|-0. 775|-0. 615 | Vdc
Output Voltagej
"Q" Logical "0" VoL 2 -1.890|-1.580|-1. 800| -1. 500(-1. 720|-1. 380| Vdc |-1.830|-1.525|-1.800|-1.500|-1.760|-1.435 | Vdc
Output Voltage
Switching Times’ Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
(Fan-Out = 3)
Clock Inputs
Propagation Dela; t4_1+ 1 6.0 | 8.5 6.0 8.5 8.0 | 10.5 ns 6.0 8.5 6.0 | 8.5 7.0 9.5 ns
‘ ty 1l 1 50| 10 |50 | 10 [ 7.0 12 5.0 | 10 | 5.0 | 10 | 6.0 11
ty o, 2 5.0 | 8.5 | 50 | 85 | 7.0 |10.5 5.0 | 85| 5.0 [ 8.5 | 6.0 | 9.5
ty o 2 6.0 | 10 |{6.0 | 10 [ 80 | 12 6.0 | 10 | 6.0 | 10 | 7.0 11
N B NERERREN L]
t2+ 2
Fall Time ty. 1 5.0 | 8.5 | 50 | 8.5 | 7.0 | 11 5.0 | 8.5 | 5.0 |85 | 6.0 ; 9.5
ty 2 50 |85 |50 |85 |70 11 50 | 8.5 | 5.0 |85 | 6.0 | 9.5
Set Inputs -
PropagationDelay[ t. . 1 5.0 | 8.0 | 50 | 8.0 | 6.0 |9.5 ns 5.0 | 8.0 | 5.0 | 8.0 | 5.0 [ 8.5 ns
te o 1 7.0 |10.5
(. 2 7.0 | 10.5
te 0. 2 6.0 | 9.5
Rise Time t, 1 7.5 7.5 9.0 7.5 7.5 8.0
ty, 2 7.5 7.5 9.0 7.5 7.5 8.0
Fall Time ty_ 1 8.5 | 6.0 9.0 |80 11 6.0 | 9.0 | 6.0 | 9.0 | 7.0 10
t, 2 8.5 | 6.0 | 9.0 | 8.0 | 11 6.0 | 9.0 | 6.0 | 9.0 | 7.0 10

IVOH limits apply from no load (0 mA) to full load (-2.5 mA).
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% mAdc
Temperature VIL min to vll. max le min to le max le max vEE Il.
—55°C -5.2 to -1.405 | -1.165 to -0.825 - -5.2 -2.5
MC1233¢ +25°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
MC1033 { +25°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test vll. min to vIl max VlH min to VIH max VIH max VEE Il (Gnd)
Power Supply Drain IE 7 - 4,10 - 5,7,9 - 14
Current
Input Current in 4 - - 4 5,7,9,10 - 14
5 - - 5 4,7,9,10 - 14
Input Leakage IR 4 - - - 4,5,7,9,10 - 14
Current 5 - - - 4,5,7,9,10 - 14
"Q" Logical "1" Vou! 1 4 5 - 7,9,10 1 14
Output Voltage}
"Q" Logical "0" VoL 1 4,5 - - 7,9,10 - 14
Output Voltage
Q" Logical "1" Vout 2 4,5 - - 7,9,10 2 14
Output Voltagej
"Q" Logical "0" VoL 2 4 5 - 7,9,10 - 14
Output Voltage
Switching Times’ Vit max 112 Vde Pulse In Pulse Qut Ve = —4.0 Vdc +1.2V
(Fan-Out = 3)
Clock Inputs
Propagation Delay] t4_1+ 1 4 - 1 7,9,10 - 14
1. 1 - 1 -
tyg4 2 - 2 -
ty o 2 - 2 -
Rise Time t1+ 1 - 1 -
tos 2 - 2 3
Fall Time tl- 1 - 1 -
ty 2 _ 2 R
Set Inputs
Propagation Delay t5+l+ 1 5 4 1 7,9,10 - 14
t5.1- 1 1 .
t542- 2 2 -
t5-2+ 2 2 -
Rise Time t1+ 1 1 -
t2+ 2 2 -
Fall Time tl- 1 1 -
tz _ 2 2 -
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MC1033, MC1233 (continued)

APPLICATIONS INFORMATION r 1 r 1
Dg D Qp—
| I I Loy
The MC1033/MC1233 is a single-rail stor- l I I |
age element that has no undefined logic state. | mc1o33 | | |
(Note the change in the truth table over o | | | |
that of the dual-rail type of device, such as ! | e e Il 1 )
MC1014/MC1214 or MC1015/MC1215.) The | 11 | o1
speed-power product is better than that ob- | c o | :
tained with any other bipolar technique. An L _I | I
example of a 4-bit storage register with both _——_—— I MC1010 |
input and output gating is shown in Figure 1, —_——
and an 8-bit buffer register with input gating r 1 l !
is shown in Figure 2. D, I D a _l__ 4 l I
1 I | | o,
| c s | | |
[ I I !
| MC1033 | | I
| | | |
D3 D ap—— ¢ |
| I | o
| | I |
Cc Q
| | I |
FIGURE 1- 4-BIT STORAGE L 1| L1
REGISTER WITH GATED
INPUTS AND OUTPUTS cLock TRANSFER o
(THREE DEVICES) _u— Syt
6.0 ns or Greater 4.0 ns or Greater
tpd from Dg to Dg’— Typically 8.0 ns with transfer high and clock low
tpd from C to Dg’— Typically 9.0 ns with transfer high and clock going
to low level

FIGURE 2- 8-BIT BUFFER REGISTER WITH
INPUT GATING (FOUR DEVICES)

TRUTH TABLE

D c qn+1 ant1
[ 1 an an
[{] 0 1] 1

1 0 1 0

¢= Either state may be present

tpg from Dj, to Q or 3 4.0 ns
tpg from Cjn to Qor Q X 6.0 ns

l__'_7| If_——_—l M~ r——"

D4 : D a | D7 Dj | D Q : D3 Dg |I D a : Ds Dy : D a : Dy
: c a : D4 : c a : D3 : c a : Os : c a : Dy
| | | N | | | |
| | | | | | | I

Dy | D a ] D2 Dy4 | D Q | D4 Dg 1 D a | Dg Dg | D a i Dg
| ~ _ _ | _
| c a : By : c a : D4 | c a ; De ; c a : Dg
L L L I |

CLOCK OR STROBE
(6.0 ns)
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MC1033, MC1233 (continued)

SWITCHING TIME TEST CIRCUIT
TaA =25°C

+0.175 Vdc &

VEE<_‘
]2
—4.0 Vdc 3
4 5
tels o2
% MC1010/1210 )
P—‘s | 4
MC1013 %
8 /1213
+0.450 = 250 450 9
tolx s
S8 10
——
All units V| = —4.0 Vdc LrJ Output
Veg = +1.2 Vde TP, to Channel A" (D or C) «t— 4 — — - TP, to Channel - 4 — —

d with 0.1 uF “B”
bypassed wi B *Load Corresponds to Fan-out=3 8" (Qor Q)

SWITCHING TIME DEFINITIONS AND TIMING DIAGRAM

Input pulse CLOCK INPUT TO OUTPUT D INPUT TO OUTPUT
te and tf =
5.0+0.5 ns t ! |-_ —ts
90%
“D"” INPUT 50% —
10% — ————
—=t+—6.0ns
Ty —o| ‘-— Tf —a [ f— 6.0 ns
90% 50%
“C" INPUT 6
10% — i\ L
tg—1+— fe— tg—1——» JJ —e fe— t54+1+ — l—t5 7 —
—| '-— t1+ —.1 t1—
90%
“Q" OUTPUT 0% 50% —
— 1 | ——
tg—g— —=| | 12— — e t542— lo— t5_2+
- for—il—
- 90%
“Q” OUTPUT 50% 77
10%
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MECL 11 MC1000/1200 seri
TYPE “D” FLIP-FLOPS \ CL 11 MC1000/1200 series

MC1022
MC1222

Designed for clocked-storage operation based on the “master-
slave” principle. Operation depends only on voltage levels, therefore
the shape of the clock waveform becomes unimportant in determin-
ing the state of the flip-flop. When the clock is low, the input data is
stored in the “master” and is subsequently transferred to the “slave”
when the clock is high, making the data available at the outputs. In
this operation the “master” is disabled before the slave is enabled,
due to the design of the internal threshold skew. Along with two
data and two Clock inputs, the unit provides two SET and two RESET
inputs that are independent of the Clock.

R-S TRUTH TABLE

R s ant1 | gn+1
POSITIVE LOGIC PinNo.| 8org [100r 11 5 6
0 o an an
11
] 1 1 0
10—
1 o] o]
a cq1S2 Sq 1
Q p—————5 1 1 N.D. N.D.
2—C>
.D.= fi
12 D4 5 N.D Not Defined
—=6
13 DoR; Ry CLOCKED TRUTH TABLE
s T D c antl ant+1
9 I PinNo.| 120r 13| 2o0r4 5 6
(o] o Qn an
DC Input Loading Factor = 1 1 ) Qn an
DC Output_ Loading Factor = 25 ° 1+ 1
Power Dissipation = 110 mW typical o
1 1* 1 0
*A ““1” or Clock input is defined for this
flip-flop as a change in level from a low
input to a high input.
CIRCUIT SCHEMATIC
Vce ¢} Q
14 6 5
370 270 2703 27027°
11 50: 150
Yy
2.37 4
k ) 4 75
y 1
1
1008
) A
b 2.782.531.5 1.5 2.5 2.3
s  $1.432.7 3 $2.732.531. .5 . .
590 23k 370 Sk T K % 185 K * X
> 3
7 9 8 10 11 12 13 2 4
VEE R2 Ry S2 Sq Dy D2 Cp Cq

Resistor values are nominal.
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MC1022, MC1222 (continued)

4 ———JC;S2 S5
a s
ELECTRICAL CHARACTERISTICS SO
I P
13 D,R, nzo‘ s
[P — |
9
Pin MC1222 Test Limits MC1022 Test Limits
Under | —55% +25°C | +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7 - - - 27 - - mAdc - - - 27 - - mAdc
Current
Input Current in 2 - - - 100 - - nAdce - - - 100 - - pAdce
4 - - - - - - - - - -
8 - - - - - - - - - -
9 - - - - - - - - - -
10 - - - - - - - - - -
11 - - - - - - - - - -
12 - - - - - - - - - -
13 - - - - - - - - - -
Input Leakage IR Inputs* - - - 0.2 - 1.0 | pAdc - - - 0.2 - 1.0 rAde
Current
"Q" Logical "1" VOHI 5 -0.990{ -0.825-0.850(-0.700-0.700( -0.530| Vdc |-0.895|-0.740|-0.850-0.700| -0.775 -0.615| Vdc
Output Voltage 5t -0.990| -0.825|-0.850|-0.700 {-0.700( -0.530| Vdc |-0.895(-0.740|-0.850(-0.700| -0.775| -0.615 | Vdc
"Q" Logical "0" VOL 5 -1.890(-1.580/-1, 800/ -1. 500(-1. 720|-1.380| Vdc |-1.830(-1.525[-1.800(-1.500(-1.760]-1.435| vdc
Output Voltage 5 -1.890-1.580/-1. 800 -1. 500/-1.720|-1.380] Vdc [-1.830(-1.525/-1.800|-1.500|-1.760| -1.435| vdc
"Q" Logical "1" VOHI 6 -0.990/ -0.825|-0.850(-0.700|-0.700| -0.530| Vdc |-0.895|-0.740| -0.850|-0.700{-0.775| -0.615| vdc
Output Voltage} 61 -0.990| -0.825|-0.850|-0.700 |-0.700( -0.530| Vdc |-0.895|-0.740|-0.850{-0.700| -0.775| -0.615 | Vdc
"Q" Logical "0" VoL 6 -1.890|-1.580|-1.800(-1.500|-1,720(-1.380| Vdc |-1.830|-1.525|-1.800{-1.500|-1.760 -1.435| vde
Output Voltage 6t -1.890[-1.580(-1. 800|-1.500(-1.720/-1. 380 Vdc |-1.830]-1.525/-1.800/-1. 500(-1.760[-1.435( vdc
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Clock Input
Propagation Delay .5 5 8.0 12 8.0 12 11 15 ns 8.0 12 8.0 12 9.0 13 ns
t2+5+ 5 7.0 11 7.0 11 12 18 7.0 11 7.0 11 9.0 13
t .6+ 6 7.0 11 7.0 11 12 18 7.0 11 7.0 11 9.0 13
12+6- 6 8.0 12 8.0 12 11 15 8.0 12 8.0 12 9.0 13
Rise Time tsote, 5,6 5.0 7.5 | 5.0 8.5 | 7.0 11 5.0 8.0 5.0 | 8.5 6.0 | 9.0
Fall Time ts_,ts_ 5,6 7.0 9.5 7.0 | 11.5 8.0 13 7.0 10.5| 7.0 11.5 8.0 12
Set Input
Propagation Delay t10+5+ 5 8.0 12 8.0 13 10 22 ns 8.0 12 8.0 13 10 14 ns
t10+5+ 5 12 8.0 13 10 22 12 8.0 13 10 14
t046- 6 13 9.0 14 11 19 13 9.0 14 11 15
1046 6 13 |9.0 14 11 19 13 | 9.0 14 11 15
Reset Input
Propagation Delay t9+5_ 5 8.0 13 9.0 14 11 19 ns 8.0 13 9.0 14 11 15 ns
to,s- 5 13 9.0 14 11 19 13 9.0 14 1 15
.6+ 6 12 8.0 13 10 22 12 8.0 13 10 14
to.6s 6 12 8.0 13 10 22 12 8.0 13 10 14
*Individually test each input using the pin connections shown. T Output level to be measured after clock transition on pin 2 or 4 through
¥ VoH limits apply from no load (0 mA) to full load (-2. 5 mA). one positive-going and one negative-going edge. ( Vin
V.
IL
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MC1022, MC1222 (continued)

TEST VOLTAGE/CURRENT VALUES
@Test Vde = 1.0% mAdc
Temperature | V, Vi | Vid max Vee I
—55°C |-1.580 | -0.990 - -5.2 -2.5
MC1222 { +25°C |-1.500 | -0.850| -0.700 -5.2 -2.5
+125°C |-1.380 | -0.700 - -5.2 -2.5
0°C |-1.525 | -0.895 - -5.2 -2.5
MC1022 { +25°C |-1.500 | -0.850 | -0.700 -5.2 -2.5
+75°C |-1.435 | -0.775 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
V,
Under cc
Characteristic | Symbol | Test Vi | Vi | Vinma Vee L (Gnd)
Power Supply Drain IE 7 - - - 2,4,17,8,9,10,11,12,13 - 14
Current
Input Current in 2 - - 2 4,7,8,9,10,11,12,13 - 14
4 - - 4 2,7,8,9,10,11,12,13 -
8 - - 8 2,4,7,9,10,11,12,13 -
9 - - 9 2,4,7,8,10,11,12,13 -
10 - - 10 2,4,7,8,9,11,12,13 -
11 - - 11 2,4,1,8,9,10,12,13 -
12 - - 12 2,4,7,8,9,10,11,13 -
13 - - 13 2,4,17,8,9,10,11,12 -
Input Leakage IR Inputs* - - - 2,4,17,8,9,10,11,12,13 14
Current
"Q" Logical ""1" Vout 5 - 10 - 2,4,17,8,9,11,12,13 5 14
Qutput Voltagef 5t - 13 - 2,7,8,9,10,11,12 5 14
"Q'" Logical "'0" VoL 5 - 9 - 2,4,7,8,10,11,12,13 14
Output Voltage 5t 13 - - 4,17,8,9,10,11,12 14
"Q" Logiocal "1" Vout 6 - 8 - 2,4,7,9,10,11,12,13 6 14
Output Voltage} 61 12 - - 4,7,8,9,10,11,13 6 14
"Q" Logical "0" VoL 6 - 11 - 2,4,17,8,9,10,12,13 - 14
Output Voltage 61 - 12 - 2,1,8,9,10,11,13 - 14
Switching Times Pulse In Ve — 4.0 Vde Pulse Out [(+1.2Vdc)
Clock Input
Propagation Delay t2+5_ 5 - - 2 4,7,8,9,10,11,12,13 5 14
t2+5+ 5 - - 5
to 16+ 6 - - 6
ty+6- 6 - - 6
Rise Time t5+’t6+ 5,6 - - 5,6
Fall Time t5_, tG- 5,6 - - 5,6
Set Input
Propagation Delay 1045+ 5 - 2 10 4,7,8,11,12,13 5 14
1045+ 5 2 - 5
t10+6- 6 - 2 6
t10+6- 6 2 - 6
Reset Input
Propagation Delay t9+5_ 5 - 2 9 4,7,8,11,12,13 5 14
t9.5- 5 2 - 5
"9+6+ 6 - 2 6
t9#6+ 6 2 - 6
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MC1022, MC1222 (continued)

APPLICATIONS INFORMATION

The MC1022/MC1222 single-phase Type D flip-flop offers advantages over the
J-K flip-flop in applications such as single-rail operation. Since a true master-slave
design is utilized, the input data may be asynchronous. There is no chance of data
“rippling through” if the clock is in the low state. The SET and RESET inputs are
also completely independent of the clock and will override the clock, setting both
the master and the slave portions of the flip-flop. All the logic inputs are duplicated
and ORed together internally, giving additional flexibility.

A low-level clock state (logic ““0"’) allows information to be transferred to the
master portion of the flip-flop through a D’ input. The master will continuously
update itself to changing data as long as the clock is at a low level. When the
clock goes to the high level, the master is disabled and the data transferred to the
slave, thereby becoming available at the outputs. The thresholds of the master and
slave portions of the flip-flop are internally offset to give a “‘raceless” flip-flop
(i.e., the master is disabled before the slave is enabled, and vice versa). Thus the
flip-flop operation is independent of the rise and fall times of the clock waveforms.

50 MHz SHIFT REGISTER

PARALLEL DATA INPUTS

*

* ? ’ ——— —5.2 Vdc
HERNEEENEERRAEEEN
R1 Rz S7 S3 Ry Ry S¢S, R1 Rz S1 S R1 Rz S; §;
DATA INPUT D4 Q D, Q D4 Q D, Qf————— DATA OUTPUT
MC1022 MC1022 MC1022 MC1022
— D2y al Do af Dy al- Dy ar
Cq1 C2 Cq1 C2 Cq C2 Cqi C2

l l

CLOCK INPUT

! l

INHIBIT INPUT

* Unused inputs should be returned to VEgg.

A 1" level on the Inhibit input may be used to stop the shifting of data through
the register. Parallel data may be brought into the register asynchronously since
SET or RESET data internally inhibits the clock.

+0.450 Vdc

MC1022
+— D 6\:|®

All Units Vgg = —4.0 Vdc |
Ve = +1.2 Vdc |

Unused inputs returned to Vgg.

SWITCHING TIME TEST CIRCUIT (Tp = 250C)

TPip t0 TPout to
Channel A" Channel "’B”’ e
(R ors) (QorQ) 9

bypassed with 0.1 uF

SWITCHING TIME DEFINITIONS AND
TIMING DIAGRAM

R INPUT _\

@

110+5+

S INPUT

Q OUTPUT

Q oUTPUT

Switching time test circuit and waveforms give method of
test with input puises on pins 9 or 10 and output pulses
on pins 5 and 6. Other tests specified and other combina-
tions are tested in same manner and will meet limits speci-
fied.
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SATURATED LOGIC-TO-MECL \ MECL Il MC1000/1200 series
DUAL TRANSLATORS

MC1017
MCi1217

Dual level translator intended for converting saturated logic levels to
MECL signal levels. The translator provides the positive logic OR
function.

POSITIVE LOGIC NEGATIVE LOGIC

3
e
5 — —] !
o .
10——\L—_1 10
| 13 13

12———,— 12

1=3e04e5e( 1=3+4+5+6

o o ua b W

DC Input Loading Factor =6 (DTL)
DC Output Loading Factor = 25 (MECL)
Power Dissipation = 150 mW typical

CIRCUIT SCHEMATIC

8 1 13 14
PVee ? 0 O GND
l < < <
7502 284 2 b3 $ 750
> > > >
9 1
2.9k
2k 2.2k 2k |1.24k 3.6 k
o Ves
3 4 5 2 9 10 11 12

Resistor values are nominal.
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MC1017, MC1217 (continued)

ELECTRICAL CHARACTERISTICS

Test procedures are shown for only one translator.
The other translator is tested in the same manner.

o 0 » W

©

_ L

-
= D

12
Pin MC1217 Test Limits MC1017 Test Limits
Under | —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Positive Supply IC 8 - - - 4.0 - - mAdc - - - 4.0 - - mAdc
Drain Current
Negative Supply IE 7 - - - 24 - - mAdc - - - 24 - - mAdc
Drain Current
Input Diode Reverse IR 3 - - - 0.2 - 2.0 nAde - - - 0.2 - 2.0 nAde
Current 4 - - - - - - - -
5 - - - - - - - -
6 - - - - - - - -
Input Diode Forward IF‘ 3 - - - 7.5 - - mAdc - - - 7.5 - - mAdc
Current 4 - - - - - - - - - -
5 - - - - - - - - - -
6 - - - - - - - - - -
"OR" Logical ""1" VOH‘t 1 -0.990|-0. 825 |-0. 850{ -0. 700|-0. 700|-0. 530 Vdc [-0. 895 |-0. 740|-0. 850 |-0. 700|-0. 775]-0.615 | Vde
Output Voltage
""OR" Logical "Q" VOL 1 -1.890|-1.580(-1. 800| -1. 500{-1. 720|-1. 380| Vdc |-1.830(-1.525|-1.800|-1.500(-1.760|-1.435 | vdc
Output Voltage 1 l l ] l
1
1
Bias Driver Output VBBT 2 -1.331-1.19 |-1.23}-1.09 |-1.09 | -0.95| Vdc | -1.28 |-1.14 -1.23[-1.09|-1.19 | -1.04 Vde
Voltaget
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay t3+1+ 1 17 22 15 20 13 18 ns 16 21 15 20 14 19 ns
t3 1 13 18 15 20 19 25 14 19 15 20 17 22
Rise Time tl+ 7.0 10 7.0 10 8.0 12 7.0 10 7.0 10 7.0 11
Fall Time tl- 7.0 10 7.0 10 8.0 12 7.0 10 7.0 10 7.0 11

h 4 VOH limits apply from no load (0 mA) to full load (-2.5 mA).
T VBB limits apply from no load (0 mA) to full load (-1.0 mA).

SWITCHING TIME
TEST CIRCUIT
@ 25°C

TPout To Channel ““B”’
TPin To Channel “A”

4.9 k
Input @
5!
0 :E 15 pF*
* Load Corresponds to Fan-out = 3
Vce
+6.2 Vdc +6.2 Vdc Applied To Pin 8

+1.2 Vdc Applied To Pin 14
—4.0 Vdc Applied To Pin 7
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% mAdc
Temperature Vi A\ Vinax Ve Vee I
—55°C 2.1 0.5 - 5.0 -5.2 -2.5
MC1217 +25°C 2.0 1.0 8.0 5.0 -5.2 -2.5
+125°C 2.0 0.7 8.0 5.0 -5.2 -2.5
0°C 2.0 0.85 - 5.0 -5.2 -2.5
MC1017 +25°C 1.9 1.00 8.0 5.0 -5.2 -2.5
+75°C 1.8 0.85 8.0 5.0 -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol | Test Vi Vi Vinax Vee Vee I (6nd)
Positive Supply IC 8 - - - 8 7 - 14
Drain Current
[Negative Supply IE T - - - 8 7 - 14
Drain Current
Input Diode Reverse IR 3 - - 3 - - - 4,5,6,14
Current 4 - - 4 - - - 3,5,6,14
5 - - 5 - - - 3,4,6,14
6 - - 6 - - - 3,4,5,14
Input Diode Forward IF 3 - - - 8 7 - 3,14
Current 4 - - - - 4,14
5 - - - - 5,14
6 - - - - 6,14
""OR'" Logical ""1" Vout 1 3,4,5,6 - - 8 7 1 14
Output Voltage
"OR'" Logical "0" VOL 1 - 3 - 8 K - 14
Output Voltage 1 - 4 - -
1 - 5 - _
1 - 6 - -
Bias Driver Output VBBT 2 - - - 8 7 2F 14
Voltaget
Switching Times Pulse In | Pulse Out (+6.2V) | (—4.0V) (+1.2V)
Propagation Delay t3+1+ 1 1 3 - 8 7 - 14
. ty1- - )
Rise Time t1+ - -
Fall Time tl- . - -
Input £— +6.2 V
+2.7V
+—+1.2V
31— - ~—t3414+ SWITCHING TIME
output WAVEFORMS
W 90%
50%
10%
1] —— le—  — lw— tq4
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MECL-TO-SATURATED LOGIC \
TRANSLATORS

MECL 1l MC1000/1200 series

MCI1018
MC1218

Level transiator intended for converting MECL signal levels to
saturated logic levels. The translator will provide the positive logic
OR or logic NOR function by connecting the internal bias driver
output to the corresponding inputs of the differential amplifier. i.e.,
when pin 4 is connected to the reference bias, pin 5, pins 6, 10, 11
12, and 13 become the inputs of a 5-input NOR gate. When pin 6 is
connected to the reference bias, pin 5, pins 1, 2, 3, and 4 become the
inputs of a 4-input OR gate.

POSITIVE LOGIC NEGATIVE LOGIC

1
2
8
3 3_]_0
4 a
6 6
10 10 |
1 =g
11 11—
>4
12 12—’—
13 13
8 = 14+2+3+4 8=Te203 ¢4
or or
8=6+10F11+12+13 8=Fe10e11012

DC Input Loading Factor = 2 (MECL)
DC Output Loading Factor = 7 (DTL)
Power Dissipation = 55 mW typical

CIRCUIT SCHEMATIC

9 Vee

100
———AAA

8

14 GND
3k 2k }

&
T_Zfﬁ

W
g3
5]

24 k

s

&ﬁ{ﬁ

10 1 12 13 6 1

Resistor values are nominal.

o 0—
o—4

Vee

2-161




MC1018, MC1218 (continued)

2
8
3
4
6
10
11
ELECTRICAL CHARACTERISTICS 12
13
Pin MC1218 Test Limits MCI1018 Test Limits
Under | —55°C +25°C +125°%C 0% +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit
Positive Supply Io 9 - - - 3.0 - - mAdc - - - 3.0 - - mAdc
Drain Current
[Negative Supply Ip 7 - - - 11.0 - - mAdc - - - 11.0 - - mAdc
Drain Current
Input Current in 1 - - - 200 - - pAdc - - - 200 - - pAde
2 - - - - - - - - - -
3 - - - - - - - - - -
4 - - - - - - - - - -
6 - - - - - - - - - -
10 - - - - - - - - - -
11 - - - - - - - - - -
12 - - - - - - - - -
13 - - - - - - - - -
Input Leakage IR 1,2,3,4% - - - 0.2 - 2.0 pAdce - - - 0.2 - 2.0 pAde
Current 6,10,11,] - - - o2 - | 2.0 | pAde| - - - 0.2 2.0 | pAde
12,13*
lOutput Voltage High VOH - - 4.6 - 4.4 - Vde - - 4.6 - 4.5 - Vde
Output Voltage Low VOL 8 - 0. 40 - 0. 40 - 0.45 Vde - 0.45 - 0.45 - 0.50 Vdc
Bias Driver Output VBB® 5 -1.33(-1.19|-1,23(-1.09 |-1.09|-0.95| Vdc |-1.28 [-1.14{-1.23 [-1.09 |-1.19| -1.04 Vde
Voltage
(Output Short Circuit ISC 8 - -4.0 - -3.8 - -3.6 mAdc - -3.9 - -3.8 - -3.6 mAdc
Current
Typ | Max | Typ | Max | Typ | Max Typ [Max | Typ | Max | Typ | Max
Switching Times t1-8- 8 19 25 19 25 19 25 ns 19 25 19 25 19 25 ns
t1+8+ 8.0 12 8.0 12 10 14 8.0 12 8.0 12 9.0 13
t6—8+ 8.0 12 8.0 12 10 14 8.0 12 8.0 12 9.0 13
t6+8— 19 25 19 25 19 25 12 25 19 25 19 25

® VBB is supplied from pin 5, and applies from no load (0 mA) to full load (-1.0 mAdc)

* Individually test each input using the pin connections shown.

SWITCHING TIME
TEST CIRCUIT
@ 25°C

Circuit Shown For OR Configurations.

Connect Pin 6 to 4 For NOR.

<
INPUT@—‘

Vgg (Pin 5)

@ TPin To Channel “A”

>

“VEg0-5.2V

MC833 Or Equiv.
Used For Diodes
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TEST VOLTAGE/CURRENT VALUES

@Test Vde =1.0% pA| mAde
Temperature Vi min 10 Vit max Virt min 10 Vi max | Vimax | Vec Vee Ves | lon | lor| h
—55°C -5.2 to -1.405 -1.165 to -0.825 - 5.0 -5.2 @ [-120{11.4] -1.0
MQ1218 +25°C -5.2 to -1.325 -1.025 to -0.700 | -0.700 |5.0 -5.2 @ [-120{12.0{ -1.0
+125°C -5.2 to -1.205 -0.875 to -0.530 - 5.0 -5.2 (D |-120(10.8( -1.0
0°C -5.2 to -1.350 -1.070 to -0.740 - 5.0 -5.2 (@ [-120{12.0[-1.0
MC1018 +25°C -5.2 to -1.325 -1.025 to -0.700 -0.700 | 5.0 -5.2 (@ |-120|12.0{-1.0
+75°C -5.2 to -1.260 -0.950 to -0.615 - |50 -5.2 @ |-120{11.4{-1.0
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vec
Characteristic Test Vit min 10 Vit max Vi min 0 Vi max | ViHmax | Vec Vee Ves | lon| lou | L |(Gnd)
PositiveCSupply 9 - - - 9 )1,2,3,6,7,10,11,12,13 4 - - - 14
Drain Current
N;gagiv% Suppl); 7 - - - 9 1,2,3,6,7,10,11,12,13 4 | - | - | - |14
rain Current
Input Current 1 - - 1 9 |2,3,4,7,10,11,12,13 | 6 - - - 14
2 - - 2 1,3,4,7,10,11,12,13 | 6 - - -
3 - - 3 1,2,4,7,10,11,12,13 | 6 | - [ - | -
4 - - 4 1,2,3,7,10,11,12,13 | 6 | - | - | -
6 - - 6 1,2,3,7,10,11,12,13 | 4 | - | - | -
10 - - 10 1,2,3,6,7,11,12,13 | 4 | - | - | -
11 - - 11 1,2,3,6,7,10,12,13 4 - - -
12 - - 12 1,2,3,6,7,10,11,13 | 4 | - | - | -
13 - - 13 1,2,3,6,7,10,11,12 | 4 | - | - | -
Input Leakage 1,2,3,4* - - - 9 [1,2,3,4,7,10,11,12,13 6 [ - [ - | - | 14
Current 6,10,11, - - . 9 [1,2,3,6,7,10,11,12,13 4 | - | - | - 1
12,13*
Output Voltage High 8 6,10,11,12,13 - - 9 1,2,3,7 4 | 8 - - |14
- 1 - 2,3,4,7,10,11,12,13 | 6 - -
- 2 - 1,3,4,7,10,11,12,13 - -
- 3 - 1,2,4,7,10,11,12,13 - -
- 4 - 1,2,3,7,10,11,12,13 -l -
Output Voltage Low 8 1,2,3,4 - - 9 7,10,11,12,13 6 | - 8 - |14
- 6 - 1,2,3,7,10,11,12,13 | 4 | - -
- 10 - 1,2,3,6,7,11,12,13 - -
- 11 - 1,2,3,6,7,10,12,13 - -
- 12 - 1,2,3,6,7,10,11,13 - -
- 13 - 1,2,3,6,7,10,11,12 - -
Bias Driver Output 5 - - - 9 T - - - 5 14
Voltage
Output Short Circuit 8 - - 4 9 |1,2,3,7,10,11,12,13 | 6 - - - 8,14
Current
Pulse In Pulse Out
Switching Times 8 1 8 - 9 |2,3,4,7,10,11,12,13 6 - - - 14
1 - 2,3,4,7,10,11,12,13 | 6 | - | - | -
6 - 1,2,3,7,10,11,12,13 | 4 | - | - | -
6 - 1,2,3,7,10,11,12,13| 4 | - | - | -

-0.720 V !—— INPUT
50%1 150 ns typ
—1.600 V__-\___—;
—*=1%ton — Toff ~—
“OR" —f
15V SWITCHING TIME
\ ' WAVEFORMS
—tofff—  —= ton [=—

1.5V

“NOR"’ et
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(" quAD LINE RecEWERS \ MECL Il MC1000/1200 series

MC1020
MC1220

Four differential amplifiers with emitter follower outputs, intended
for use as a comparator or for sensing differential signals over long
lines. Each amplifier provides the OR or NOR logic function depend-
ing on which input is biased at a given reference voltage.

POSITIVE LOGIC

! 3

2

5

6 4

DC Input Loading Factor = 1

8:>_10 DC Output Loading Factor = 25
9

12 1

13

TRUTH TABLE

1 2 3
6 5 4
8 9 |10
13 12 |11
Vep H L I
Vas T ] ’ NOR
H [Ves|H ||
L Veg | L ‘ OR
CIRCUIT SCHEMATIC
(GND)
3 4 10 11 14 Voo
7 § §
300 300 300
1.5k 1.18k$ 1.5k 1.18 k
5 6 9
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991-¢C

(penunuod) 0ZZL O ‘0Z0LON

;:D_ 3 TEST VOLTAGE/CURRENT VALUES
5 @Test Vde =1.0% .
G:ZD_ a Temperature | Vit min 10 Vit max Vit min 10 Vi max Ve Ves
—55°C -5.2 to -1.405 -1.165 to -0.825 -5.2 -1.270
ELECTRICAL CHARACTERISTICS BZD_m MC1220 +925°C 5.2 to -1.325 | -1.025 to -0.700 5.2 -1.175
9 +125°C -5.2 to -1.205 -0.875 to -0.530 -5.2 -1.025
Test procedures are shown for only one line receiver. 12:[>_ 1 0°C [ -5.2 to -1.350 | -1.070 to -0.740 5.2 -1.210
The other line receivers are tested in the same manner. 13 MC1020 § +25°C | -5.2 to -1.325 | -1.025 to -0.700 5.2 -1.175
+75°C 5.2 to -1.260 | -0.950 to -0.615 - 5.2 -1.115
Pin MC1220 Test Limits MC1020 Test Limits TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under —55°C +25°C +125°C +25°C +75°C Vi min 10 Vit max Vit min 10 Vi max Vee Ves Vee
Characteristic Symbol Test | Min _Min | Max | Min | Max | Unit Max Max | Min | Max | Unit (Gnd)
Power Supply Drain Iy 7 - N T B ~ [ mAde . 28 N © | mAde B g 2,5,7,9,12 [1,6,8,13 4
Current
Input Current L, 1 - - | 100 - - | pAde - 100 | - - | nAde - B 5,6,7,8,9,12,13 2 14
2 - - | 100 - - | wAde - 100 | - - | pAde - - 5,6.7,8,9,12,13 1 14
Input Leakage I 1 - - |02 - | L0 | pAde - 0.2 | - 1.0 | pAde - - 1,5,6,7,8,9,12,13 2 14
Current 2 - - o2 - | 1.0 | pAde - 0.2 | - 1.0 | pAde - - 2,5,6,7,8,9,12,13| 1 14
"NOR" Logical "1" | Vot 3 |-0.990 -0.850{-0. 700 [-0.700(-0.530| Vdc -0.740[-0. 850]-0. 700}-0. 775] -0.615 | vdc 2 - 5,6,7,8,9,12,13 1 14
Output Voltage}
"NOR" Logical "0" % 3 |-1.890 -1.800[-1.500(-1.720(-1.380] Vdc -1.525[-1. 800-1. 500]-1. 760[-1. 435 | Vdc - 2 5,6,7,8,9,12,13 1 14
Output Voltage oL
"OR" Logical "1" Vout 3 [-0.990 -0.850]-0. 700 [-0. 700(-0.530] Vdc 0. 740[-0. 850]-0. 700]-0. 775{ -0. 615 | Vdc - 1 5.6,7,8,9,12,13 2 14
Output Voltagey
"OR" Logical "0" VoL 3 |-1.890 -1.800[-1.500 (-1, 720 -1.380| Vdc -1.525|-1.800|-1.500]-1.760|- 1. 435 | Vdc 1 - 5,6.7,8,9,12,13 2 14
Output Voltage
s“?ﬁﬁ’;i."gi.ﬁnmﬁi 1y Typ Typ | Max | Typ | Max Max Max | Typ | Max Pulse In Pulse Out Ve =—4.0 Vde (+1.2V),
(Fan-Out = 3) taas 3 4.0 4.0 70 | 5.0 80 | ns 7.0 7.0 | 4.0 | 7.5 ns 1 3 5,6,7,8,9,12,13 2 14
tse 4.0 4.0 | 7.0 | 5.0/ 8.0 7.0 7.0 [ 4.0 | 7.5
Rise Time
(Fan-Out = 3) t, 4.0 4.0 | 7.0 | 5.0/ 8.0 7.0 7.0 | 40 | 1.5
Fall Time
(Fan-Out = 3) t. 5.0 5.0(80 | 60/ 9.0 8.0 8.0 | 5.0 | 8.5

1 VOH limits apply from no load (0 mA) to full load (-2.5 mA).



MC1020, MC1220 (continued)

SWITCHING TIME TEST CIRCUIT AND
WAVEFORMS @ 25°C

TPin To Channel "A” TPout To Channel B’
Vee = 1.2 Vde + 1.0%

450
INPUT
50
/ 15 pF‘I
Vgg = 0 Vdc T OTKF

VEE = 4.0 Vdc + 1.0%

*Load Corresponds To Fan-out=3

PROPAGATION DELAY RISE AND FALL TIME

OUTPUT INPUT OUTPUT
+0.450 V- —]
/ 90%
“OR"
J 10%
—0.350 V A J.
ti_3——| [~ | |=—t1+3+ 3| fe—  —f 13+
INPUT OUTPUT
L=
'] \ Input Pulse t, and t¢
“NOR" 7 50% =50+ 0.5ns
\
I
-3+ L‘- t1+3—

Switching waveforms shown for pulse in on pin 1 and pulse out
on pin 3, however all other input output combinations will meet
the limits specified.

APPLICATIONS INFORMATION

The MC1020/MC1220 quad line receiver is used primarily to
data from bal. d twisted pair lines, as indicated in Figure
1. Any MECL |l gate with differential outputs may be used to
drive the twisted pair line. The line is terminated in its character-
istic impedance (around 100 ohms). A voltage divider is formed
between the high-level gate output, the terminating resistor, and
the pull-down resistor on the low-level gate output. The equivalent
dc circuit is shown in Figure 2. The voltage swing across the termi-
nating resistor (RT) is typically + 2756 mV. Any input voltage
swing in excess of 120 mV is adequate due to the voltage gain of
the MC1020/MC1220. The output of the line receiver is the same
as a standard MECL || gate. For worst-case pull-down resistors in
the driving gate (1.5 k ohms + 20%) and a VQH min. the differ-
ential drop across an R of 100 ohms is £ 230 mV.

Very long lines may be used with excellent results. The only
restriction on lead length (other than common mode noise) is series
line resistance. The nominal voltage drop across Rt is actually
shared with the series resistance of the twisted pair line. The re-
sistance of # 22 AWG wire averages about 16 ohms per 1000 feet,
while # 24 AWG wire averages about 26 ohms per 1000 feet. For
very long lines, an additional voltage drop across R is easily ob-
tained by paralleling additional pull-down resistors with those in-
ternal to the driver gate. For example, by paralleling a 1.5 k ohm
resistor with each output, the voltage drop across R is effectively
doubled.

Extensive data have shown that a positive transient of 1.0V or
a negative transient of 1.8 V may be introduced on the twisted
pair line before noise can propagate through another MECL device
tied to the line receiver output. This method of data transmission
is useful at frequencies to 50 MHz and results in the highest band-
width — noise immunity product obtainable with digital logic. A
twisted pair is recommended for clock distribution in high-speed
systems since distribution skew time may be balanced out by
adjusting line lengths. Propagation delay times are approximately
1.0 ns per eight inches of line.

In system design it is often convenient to organize information
transfer with a data bus or “party-line” approach. In this appli-
cation, one of many sources may ‘‘talk’’ to the common data line
and multiple receivers may “listen”’. Figure 3 illustrates such a data
bus utilizing MECL 1l gates as drivers and MC1020’s as line re-
ceivers. Note that the line is unbalanced, but this will in turn allow
all drivers to be ORed together. Bandwidth of data distribution is
excellent. The technique may be used to 50 MHz at 25°C and to
40 MHz over the entire military temperature range. Noise immunity

is also good due to the low impedance methods of transmission
and the common mode rejection of the line receiver. The following
results were obtained during an evaluation of the data bus shown
in Figure 3 under worst-case conditions:

Number of driver gates: 6

Number of receivers: 8

Line length: 24 feet

Differential temperature from transmitter gate to receiver

gate: 100°C

Maximum operating frequency: 40 MHz

Total terminating resistance: 45 ohms

Differential power supply voltage from transmitter gate to

receiver gate: + 5.0%

The quad line receiver can also be used in many linear appli-
cations. The voltage gain is typically 7.0, with a bandwidth of ap-
proximately 70 MHz for each differential amplifier. The device
makes an excellent FM limiter with minimal phase shift. By em-
ploying feedback, both selective band-pass amplifiers and notch
frequency rejection amplifiers may be built. Figure 4 shows % of
the quad line receiver used as a parallel tuned-crystal oscillator that
exhibits excellent stability.

FIGURE 1- MECL LINE RECEIVER

% MC1020/1220

Any MECL Device with
Complementary Outputs

o —5.2V

100 Q< Ry <130 Q

Driver worst-case Rg = 1.8 k§2@ Ry = 100 {and VR = 230 mV

Differential Gain = 15 dB or 6.0 V/V

Common Mode Gain = —18 dB or 0.12 V/V

Common Mode Voltage Rejection = 1.8 V (Negative pulse on lines)
1.0 V (Positive pulse on lines)
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MC1020, MC1220 (continued)

FIGURE 2 - LINE RECEIVER DC EQUIVALENT CIRCUIT

Differential Output of any MECL Gate

= (High = —0.76 V) VR = voltage drop across terminating resistor (Ry)
OR (6.2V -0.75 V) (100Q)
\/R - ——
1.5k ! MC1020/1220 1.5k + 1002
N\ RT

4.45 (100)
e SO S
1.6k
N =
OR ———AM\———0 5.2 V

(Low) 1.5k

FIGURE 3 - DATA BUS DRIVING WITH MECL |l

System Design Criteria

1. A total of two emitter pull-down resistors is recommended in
the driver gates.

Ry should be Z,; of the twisted pair 1ine 2100 ohms
Either OR or NOR outputs may drive the line.

All driver gates are ORed together.

The line reciver output is Data or Data depending upon the
input configuration.

Vgg should be able to source 7.0 mA or sink 8.0 mA total
current.

o pwN

Twisted-Pair
Line Receivers

o

FIGURE 4 - % MC1020/1220 AS A
PARALLEL-TUNED CRYSTAL OSCILLATOR

Vee

fout 300

3
315k g11sk  VEE

CRYSTAL
—r———n Negative Feedback
around Crystal

[ S | ~ c
Y
Positive Feedback Line R

For further information see Application Note AN-417.
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16-BIT COINCIDENT MEMDRY\

MECL 11 MC1000/1200 series

MC1036
MC1037

Designed for high-speed systems capable of cycle
times as low as 50 ns. The memory is comprised of
16 multiple-emitter flip-flops, eight input emitter fol-
lowers, and two nonsaturating complementary Sense/
Write circuits. The flip-flops form an addressable 4 by
4 memory matrix that exhibits non-destructive read-
out for all 16 bits.

In operation a single bit is selected by applying a
logical ““1” to the coincident “X" and “Y’’ address
fines. This gives a “read”’ condition where the sense
amplifier outputs indicate the storage state of the

selected bit. For example, if the bit store is a logical
1", the Sense “‘1” amplifier output will be a logical
“1” and the Sense 0" amplifier will indicate the
complement. With the desired “X"" and “Y"’ lines at a
logical ““1”, writing is accomplished by applying a
logical “‘1” to the Write ““1” input or to the Write
“0" to obtain a bit store of a “1” or a “0" respec-
tively.

The emitter-coupled sense amplifier outputs per-
mit Wired-OR operation so that word expansion is
easily obtained.

SELECT POSITIVE LOGIC
DRIVER Y195 Y296 Yz¢8 Yg
WRITE “1”
STORAGE CELL 12
SELECT T
DRIVER —T 1 + 1
rl_l_l_1 rl_l_|-_‘ “1" OUT
1 —>o10
x.l J 3 ]
|l 1 X } h & E h 4 ﬁl[
l j_ ] I l ] SENSE
2 L I WRITE
Xa o—-l:—} 8 . ! 1 CIRCUITS
—t ) I 1 b ¢ 1
}.—< I-—q 013
X3 ) § J 0” OUT
| [ h 4 1 1
4 [ I [ l [ l [ | 11 1
X4 o I } 1 ) T ] WRITE 0"
DC Input Loading Factor: X, Y =2 oc omp_ut_ Loz.nding Factor = 5 _
Write = 0.5 Power Dissipation = 250 mW typical
Maximum Power Supply Variation = +10%
CIRCUIT SCHEMATIC
———————— 14
{_ , + _}ONE Ve (GND)
'3.1 k:. :'3'1k|BIT
| 1 |OF
TO 15 | |16 TO 15
CELLS I T CELLS
Y SELECT | IR SN GRS }——OXSELECT
INPUT < < INPUT
5,6,8 OR9 . s Y < 1,2,3,0R4
7402 keZ Rz 3740
TO03 o’ - o 4 TO3
CELLS CELLS
620¢g 4 < s < < 4 s 620
K] b3 3355: ::980 3803’ :.385 9803: l) 335 i: })
y
13 /’ /4 l/ }‘\ I“\ 10
o—t | A N —
SENSE v ! v ¥ ¥ SENSE
B v v ¥ g
7 N} < ¥
4
I 3 2.75k¢ ¢ $ I $
1.5kg $1k 15k$ 3k 19k ;: 33k 19k 3k :'1.5k 1ks $1.5k
124 73 i
WRITE VeEE WRITE Resistor values are nominal
g g
MC1037 is identical to the MC1036 except the emitter follower output pulldown resistors are omitted.
This allows large memory array design utilizing the Wired-OR feature, and minimum power dissipation.
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0/LL-C

(penunuoo) 9EZLIN ‘9E0LON

ELECTRICAL CHARACTERISTICS
TEST VOLTAGE/CURRENT VALUES
For MC1036 and MC1037: Test procedures are shown for Vde = 1.09 d
only the X1 input, for the Xq, Y1 2,3 4 storage cells. To @Test c=1.0% mAdc
c9mplet<_a testing, sequence through remaining inputs, asso- Temperature Viu ViH max 'A Vee I
ciated with remaining storage cells. o
0°C -0.890 - -1.525 -5.2 -0.5
::/or nc;:msz} t;nslyl:QOut'p:ts under test are connected to +25°C [ -0.850 0.700 1,500 5.2 0.5
rou . resistor. -
EE g +75°C | -0.790 - -1.435 -5.2 -0.5
Pin MC1036, MC1037 Test Limits TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
0°C +25°C +75°C Vec
. Under | _ : : , v, |V v v L (Gnd)
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit H 1H max L EE L

Power Supply Drain IE 7 - - - 66 - - mAdc 1,5 - 2,3,4,6,8,9,11,12 T - 14
Current '

Input Current 2 Iin 1 - - - 200 - - LAde - 1 2,3,4,5,6,8,9,11,12 7 - 14

0.51, 11 - - - 50 - - - 11 1,2,3,4,5,6,8,9, 12 -
in

0.51, 12 - - - 50 - - - 12 1,2,3,4,5,6,8,9,11 -
in

Input Leakage I 1 - - - 1.0 - 5.0 | pAdc - - 2,3,4,5,6,8,9,11,12 1,7 - 14
Current 11 - - - 1.0 - 5.0 l - - 1,2,3,4,5,6,8,9,12 7,11 - ‘

12 - - - 1.0 - 5.0 - - 1,2,3,4,5,6,8,9,11 7,12 -

Sense "1" Logical "I V(.1 10  |-0.935| -0.740|-0.850| -0.700|-0.790| -0.615| Vdc 1,5,12% - 2,3,4,6,8,9,11 7 10 14

Output Voltage} 1,6,12% - 2,3,4,5,8,9,11
1 l 1,8, 12* - 2,3,4,5,6,9,11
1,9, 12% - 2,3,4,5,6,8,11

Sense """ Logical"0" Vor 10 [-1.830|-1.525(-1.800|~1.500|-1.760| -1.435| Vdc 1,5,11* - 2,3,4,6,8,9,12 ki - 14

Output Voltage 1,6,11% - 2,3,4,5,8,9,12 -
1,8,11* - 2,3,4,5,6,9,12 -
1,9,11% - 2,3,4,5,6,8, 12 -
Sense "0 Logical"I'l V& 13 |-0.935|-0.740(-0.850|-0.700(-0.790| -0.615| Vdc 1,5,11% - 2,3,4,6,8,9,12 7 13 14
Output Voltagef 1,6,11% - 2,3,4,5,8,9,12
1,8,11* - 2,3,4,5,6,9,12
1,9,11* - 2,3,4,5,6,8,12
Sense "0" Logical"0' VoL 13 |-1.830{-1.525(-1.800|-1.500|-1.760| -1.435| Vdc 1,5,12% - 2,3,4,6,8,9,11 7 - 14
1,6,12% - 2,3,4,5,8,9,11 -
1,8,12% - 2,3,4,5,7,9,11 -
1,9,12% - 2,3,4,5,6,8,11 -

Switching Timest Typ | Max | Typ | Max | Typ | Max Pulse In | Pulse Out Vy + 1.2 Vde Ve — 4.0 Vde (+1.2 Vdc)
Write Recovery to.13- 13 22 30 22 30 25 35 ns 12 13 2,3,4,6,8,9,12 7 - 14
Output Turn-Off o134 13 17 20 17 20 19 22 l 1,5 13 l - l
Output Turn-On ty_ 13- 13 17 20 17 20 19 22 1,5 13 -

* VIH applied momentarily to pin 11 or 12 as shown for 25 ns minimum. IVOH limits apply from no load (0 mA) to full load (-0.5 mA)

tPins 1 and 5 at VIH +1,2 Vde.



MC1036, MC1236 (continued)

APPLICATIONS INFORMATION

A memory consisting of 16 words of N bits per
word can be realized by connecting the selection
lines of N 16-bit memories in parallel as shown in
Figure 4. This results in a 4 by 4 selection matrix such
that a word is selected by raising one X line and one
Y line to the high state. The maximum value of N in
this basic configuration is determined by the maximum
fan-out of the gate used to drive the array. The rec-
ommended maximum N in this configuration is 12
(each input represents 2 dc loads) if MECL |l gates
are used to drive the X and Y selection lines and the
wiring capacitance is a maximum of 3.0 pF per input.

The number of words can be increased by emitter
ORing the outputs and/or using output gating. The

emitter ORing technique is shown in Figure 5 for an N-
bit by 16M-word memory. Memories 11, 21, ..., N1
are MC1036’s and the remaining units are MC1037's.
In this way power dissipation is minimized and no ex-
ternal pulldown resistors are required. The maximum
recommended M is 16 and the wiring capacitance should
be a maximum of 3.0 pF per output.

A 256-word by 12-bit memory can be constructed
without input or output gating (excluding selection
gating) if the wiring capacitance can be kept reasonably
small. The number of words and the number of bits
per word can be increased by proper input and output
gating.

FIGURE 1 — MINIMUM “WRITE"” PULSE WIDTH versus TEMPERATURE

w 30
[%)]
_‘? 25 e ————
2
: I 20
EG s
=2
53 10
5.0
b FIGURE 2 — TYPICAL “WRITE” RECOVERY TIME versus TEMPERATURE
S 25
g‘; 20
2E 15
ocw
: 2 10
EF 5o
s s
2 0
% o FIGURE 3 — TYPICAL “READ"” TIME versus TEMPERATURE
<
o 20
=
£ 15
a 10
S 5.0
o
o0
0 25 50 75
Ta. AMBIENT TEMPERATURE (°C)
FIGURE 4 — 16-WORD BY N-BIT MEMORY
X10— —if-
X2 g
X3 ~4f
Xso {5
WRITE I SENSE WRITE I SENSE WRITE SENSE
vqer e vaqer rqer g ey
o— —o o— —o o— o
1 N
o— —o o— l—o o— —o
WRITE SENSE  WRITE SENSE WRITE SENSE
g g g gn o 0
M. l I S
Y20 <5
Y30 5§
Vao- =
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MC1036, MC1236 (continued)

FIGURE 5 — INTERCONNECTION TECHNIQUE FOR N-BIT BY 16M-WORD MEMORY

X 5
X120 ——
X130 —A$
X140~ {9
1 1 T ]
004 10 O— 1aq e Weeq220—
w1 11 w1 0_1 21 1 N1
MC1036 MC1036 MC1036
wuouo— Wuorl — w,.o.,o— -
v"c_L l {5
Y120 £
Y13 —5‘:
Y140— {5
X2 8
X322e i
X230 —¢
X240 £
1 I 7 |
t1qer g s Weeqer0—
w1 12 we 22 1 N2
MC1037 MC1037
W0 MC1037 Wosgrr 0—] - Wasger0—
Y21 I 1 1,(, I
Y22¢ ;‘I
Y230 !
Y240 —f
B == IR
XM1 o— {5
Xm2 —A$
o e
XM4 o— ¢
T T —
1eq 00 O— 14419 O— v0q 00 O—
w1 ™ w1 2M w1 NM
37
Worger o MC1037 Wengrrom] MC10 Wergrr o] MC1037
Ymio l ¢ ] J
YM2 00— —4
YM3 0— {—
YMg o 2}
o o
S sger Suqer Sueger Seeqer Sugrr Seqer
BIT1 BIT 2 BITN

SWITCHING TIME TEST CIRCUIT @ 25°C

(For t1-13- and t5+13+)
TIMING DIAGRAM @ Tp = 25°C

TPin Ej e,
Vee = +1.2 vde U
= T'_AL 0.1 4F +0.450 Vde

as0 450 T = s0% N
14 = = "/ / _-0350 Ve
1 Vee
b, .50 — +0.450 vae
x so% \
PULSE 52 i3 v o —-0.350 vae
GENERATOR aks S0 150F l By |
bl e " min | +0.450 vac
2L T | l /0% 0%, |
o _ -0350 vac
lsvne Lx potve  saefo L ° T15n | .
p-{vs >o0m [ min +0.450 vac
! ol /N
! VR Wy ! 0.350 vae
o] !
Lol
PuLSE ! - so%. | so%
GENERATOR 01 uF Seg Nl [N
= [P0 S AU [ R [ PR

Input Pulse: ~0.300 vdc O O vgg = —4.0 vde | f5os 50% 50%
YTy =50n203n * Oelay used to datect Y1 going positive 10 S - going sere =
s A . 4 [ oo 1-10--

£21.0 Mz tvp
Other data input-output combinations are testad in tha same manner and will meet limits specified. To meas-
ure from Write inputs to corresponding outputs, alternating pulses must be applied t0 W - and W wgr- while
the salsct lines are high (see timing disgram).
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' FULL ADDERS \ MECL Il MC1000/1200 series

MC1019
MC1219

Provides the SUM, SUM, CARRY, and CARRY functions
while requiring only AUGEND (A) and ADDEND (B)
inputs with CARRY IN and CARRY IN.

POSITIVE LOGIC TRUTH TABLE
AB CIEI INPUT LOGIC LEVEL OUTPUT LOGIC LEVEL
1312 43 A B C; C; s s Co | Co
@_{ 0 0 0 1 0 1 0 1
a a
H Ds 0 0 1 0 1 0 0 1
@'{H 5 0 1 0 1 1 0 0 1
M - 0 1 1 0 0 1 1 0
» 1 0 0 1 1 0 0 1
teme Pl ] T To 1 [o o7 Jo
H s 1 1 0 1 0 1 1 0
»:D-E.. 1 1 1 0 1 0 1 0
I
»-;3 - 7 Co
"tj:)_t- S = ABC; + ABC; + ABC; + ABC;
S = ABC; + ABC; + ABC; + ABC;
- 2_ C, = ABC;+ ABC; + ABC; + ABCj
Co g, = ABC; + ABE; + ABE; + ABC;
DC Input Loading Factor: A, B_= 1
CiCi=2
DC Output Loading Factor = 25
Power Dissipation = 110 mW typical
CIRCUIT SCHEMATIC
A B Gic s §C GCo Vce (GND)
13 912 3% 94 5 5T1T 2 114
3003
lj $300 300 3300 3300
% N .
YN Y
1k A 1k
S rkoh foh (Ko T &
2k ] i i i — 2k
o AN A |
1 )| |
410;
) 4
$1.85 k$1.26 k 175 1.5k $1.5k $1.5k$1.5k 2175 $760 ¥
7
Resistor values are nominal. VEE
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MC1019, MC1219 (continued)

ELECTRICAL CHARACTERISTICS

Pin MC1219 Test Limits MCT019 Test Limits
Under —55°C - +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
[Power Supply Drain IE 7 - - - 30 - - mAdc - - - 30 - - mAdc
Current .
Input Current 2 Iin 3 - - - 200 - - pAde - - - 200 - - pAdc
2L 4 - - - 200 - - - - - 200 - -
L 12 - - - 100 - - - - - 100 - -
L 13 - - - 100 - - - - - 100 - -
Input Leakage IR Inputs* - - - 0.2 - 1.0 pAde - - - 0.2 - 1.0 pAde
Current - .
'SUM" Logical "1" Vot 5  |-0.990|-0. 825/-0. 850{-0. 700|-0. 700|-0. 530 Vdc |-0.895 |-0. 740| -0. 850|-0. 700(-0. 775-0. 615 | Vdc
OH
Output Voltage} l l 1 l 1 l l l l 1 l
‘SUM" Logical "0" v, 5. |-1.890|-1.580/-1. 800|-1.500|-1.720/-1. 380| Vdc |-1.830 |-1.525(-1.800|-1.500|-1. 760-1. 435 | Vdc
oL |
Output Voltage 1 l l
"CARRY" Logical Vout 1 |-0.990]-0. 825]-0. 850] -0. 700|-0. 700|-0. 530 Vdc |-0.895|-0. 740f -0. 850|-0. 700 -0. 775-0. 615 | Vdc
"1 Output
Voltage
""CARRY" Logical \ 1 |-1.890|-1.580]-1. 800|-1. 500|-1. 720|-1. 380| Vdc |-1.830|-1.525(-1.800|-1.500-1. 760 -1. 435 [ Vdc
o OL
0" Output Voltage l J l l l l l l l j l l l I
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
(Fan-out = 3)
Addend Input .
PropagationDelay| t, o 5 8.0 | 13080 | 130|80)|130| ns | 80 130} 8.0 {13.0| 8.0 | 13.0 | ns
tios. 5 7.0 | 1.5 l 12.0 | 10.0 | 16.0 l 12.0 I 12.0 | 9.0 | 14.0
t 1 8.0 | 12.0 12.0 | 11.0| 17.0 12.0 12.0 14.0
12+1+
tio1. 1 9.0 | 14.5 | 9.0 | 14.5 | 10.0 15.0 9.0 | 14.5| 9.0 | 14.5 14.5
Rise Time ts, 5 8.0 | 13.0 | 9.0 | 14.0| 9.0 | 14.0 9.0 | 14.0| 9.0 | 14.0 14.0
t, 1 5.0 | 8.5 | 5.0 | 8.5 | 8.0 12.0 5.0 | 8.5 | 5.0 |85 | 7.0 10.0
Fall Time ts_ 5 l 8.0 1 8.5 | 7.0 | 115 1 8.5 85 | 60| 9.5
. 1 8.0 8.0 | 7.0 | 10.0 8.0 8.0 | 6.0| 9.0
Augend Input
PropagationDelay| t;q o 5 60| 8.5 | 60| 85| 70| 105 ns | 6.0 | 85| 6.0 | 85 | 6.0] 9.5 s
tiase 5.0 85 | 50| 85 11.0 5.0 | 8.5 | 5.0 [ 8.5 9.0
Rise Time t, \ l 6.0 | 9.0 11.0 6.0 | 90| 6b |90 9.5
Fall Time t 5.0 | 8.5 110 5.0 | 85| 5.0 | 8.5 9.5
Carry Input
PropagationDelay t4_5+ 5 3.0 | 5.0 3.0 5.0 3.0 5.0 ns 3.0 5.0 3.0 5.0 3.0 5.0 ns
s 40|75 | 40| 7.5 | 6.0 10.0 40 | 7.5 | 40| 7.5 | 50| 85
Rise Time ts, 50| 80 | 60| 85 | 7.0 10.5 6.0 | 85| 6.0 | 85 | 6.0 9.5
Fall Time to_ 50 80 | 50| 85| 7.0} 110 5.0 | 85| 5.0 | 8.5 | 6.0 9.5

* Individually test each input using the pin connections shown. IVOH limits apply from no load (0 mA) to full load (-2.5 mA)

T @ vooqerzvas SWITCHING TIME
annel TEST CIRCUIT
wmciooa P = | TOTHF @ 25°C
or S = TPout
€9 % mci204 $450 14 450 o
1 * Load corresponds to fan-out = 3.
15 pF* Channel
5 = g Switching test circuit is shown for pulse in on
—o pin 4 and pulse out on pin 1, however all other
input—output combinations specified may be

1 tested similarly according to the full subtractor
T 0.1 UF truth table.

Input puise tyand ty = 5.0 £ 0.5 ns
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TEST VOLTAGE/CURRENT VALUES
@Test Vde =1.0% mAdc
Temperature Viemin 1 Vicmax | Vitmin 1 Vi max | Vikimax Vee L
—55°C 5.2 to -1.405 | -1.165 to -0.825 - -5.2 -2.5
MC1219 +25°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 - -5.2 -2.5
0°C -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
MC1019 +25°C -5.2 to -1.325 -1.025 to -0.700 -0. 700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test \ min 10 vll. max le min 10 VIH max VIH max VEE IL (Gnd)
IPower Supply Drain IE 7 - - - 3,4,7,12,13 - 14
Current
Input Current 2 Iin 3 4,13 - 3,12 7 - 14
2 Iin 4 3,12 - 4,13 -
Iin 12 3,13 - 4,12 -
in 13 3,12 - 4,13 -
Input Leakage IR Inputs* - - 3,4,7,12,13 - 14
Current
'SUM" Logical "'1" Vout 5 3,12,13 4 - 5 14
Output Voltaget 4,13 3,12 -
4,12 3,13 -
3 4,12,13 -
'SUM" Logical 0" VOL 5 4,12,13 3 - 7 - 14
Output Voltage 3,13 4,12 - -
3,12 4,13 - -
4 3,12,13 - -
"CARRY" Logical Vout 1 3,13 4,12 - 7 1 14
"1" Output 3,12 4,13 -
Voltage 4 3,12,13 -
3 4,12,13 -
""CARRY'" Logical VOL 1 4,12,13 3 - 7 - 14
"'0" Output Voltage 3,12,13 4 - -
4,13 3,12 - -
4,12 3,13 - -
Switching Times Pulse In Pulse Out Ve =—4.0 Vdc (+1.2V)
(Fan-out = 3)
Addend Input
Propagation Delay] t12_5+ 5 12 5 - 7 - 14
t1245- 5 5 - -
Y2414 ! ! - -
Y12-1- ! ! - -
Rise Time t5+ 5 5 - -
t1+ 1 1 - -
Fall Time t5- 5 5 - -
ty 1 1 - -
Augend Input
PropagationDelay t13+5' 5 13 5 - 7 - 14
1354 - -
Rise Time t5+ - -
Fall Time t5_ - -
Carry Input
Propagation Delay t4_5+ 5 4 5 - T - 14
PR - -
Rise Time 15+ - -
Fall Time to_ - -
SWITCHING TIME "
PROPAGATION DELAY WAVEFORMS RISE AND FALL TIMES
OUTPUT  INPUT INPUT OUTPUT OUTPUT
+0.4 — -/ —-/
0.450 V \ 7 r o
\ l’ ] y 20%
“OR" 50% “NOR" ; 50%
M /! \ 10%
—0.350 V A -
t4_5_—= = ~—1445+ t4_14—>| |— t441— tq—ortg_—» [e— — L—t-H. or tg4+
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MC1019, MC1219 (continued)

FIGURE 1- 8BIT
RIPPLE-THROUGH ADDER

,.T., i ”
[ C
Ao 1 il _sp
B | _ }—--=5
(o] Co o 0
c c
Aq ! (N I
B4 — §1
Co Co
o] C
Ao i i So
B2 ~ B
Co So
Cj E|
AZ —] S3
B3 ——q _ —— §3
CD O
G S
Ag Sa
B4 _ Sa
CO CO
G =
Ag Ss
Bg _ S5
Co Co
C; EI
e L Sg
Bg = [ S
cO cO
Ci G
Ay S7
B _ Sz
7 Co Co
I—. Sg
Sg
Total Add Time for 8 stage ripple through is
typically 37 ns.

APPLICATIONS INFORMATION

The MC1019/MC1219 full adder exhibits an average propagation delay time of
5.0 ns per stage in a system employing ripple Carry. This device permits practical
ripple-through adders as shown in Figure 1, as well as ripple-through multipliers.

The schematic of the full adder illustrates the techniques employed to obtain
the necessary logic equations. A compensated current source drives a transistor
“tree’’ with three levels of branching. The B input is translated negative two levels,
to switch current between either the left or right branch of the tree. The A input
is translated negative one level to switch current at the second level of branching.
The Carry inputs switch current through the third level of branching. Depending
upon the eight possible combinations of inputs, one specific branch in the
Sum generating tree will be carrying current. Thus the proper output state is de-
termined. The Carry generating tree operates in the same manner. This series gating
technique results in the best speed-power product obtainable with bipolar tech-
nology. Typical propagation delay times from the inputs to outputs are shown in
Figure 2.

FIGURE 2- TYPICAL PROPAGATION DELAY TIMES

12 I | |
A = Pin 13 to outputs
B = Pin 12 to outputs B
C = Pins 3 and 4 to outputs /
Fan-out = 3 on each output
~ 10
3
c
@ /
g /
s
<>( 8.0
)
w
o A
zZ
: /
9 6.0
<
a
o
[
e c
3‘ _.—--""—"
4.0
e
2.0
—55 —25 [+] +25 +50 +75 +100 +125

TA, AMBIENT TEMPERATURE (°C)
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’ FULL SUBTRACTORS 1

MECL Il MC1000/1200 series

MC1021
MCi1221

Provides the DIFFERENCE, DIFFERENCE, BORROW OUT, and
BORROW OUT functions while requiring only MINUEND (X)
and SUBTRAHEND (Y) inputs with BORROW IN and

BORROW IN.

POSITIVE LOGIC

Y X

By §|
3

D = YXBj + YRE‘ + VX§' + \‘()‘(B,
D = YXB; + YXB; + YXB; + YXB;
Bo = YXB; + YXB; + YXB; + YXB;
B, = YXB; + YXB; + YXB} + YXB;j

DC Input Loading Factor: X, Y =1 B;j, Ei =2
DC Output Loading Factor = 25
Power Dissipation = 110 mW typical

TRUTH TABLE

Resistor values are nominal.

INPUT LOGIC LEVEL OUTPUT LOGIC LEVEL
X Y Bj B; D >} Bo Bo
0 0 0 1 0 1 0 1
[+] 0 1 0 1 0 1 0
0 1 0 1 1 0 1 0
0 1 1 0 0 1 1 0
1 0 0 1 1 0 0 1
1 0 1 o] 0 1 (o] 1
1 1 0 1 0 1 0 1
1 1 1 [4) 1 0 1 0
CIRCUIT SCHEMATIC
vy x BB D DBy By (GND)
13 912 37 74 5 87 1 2 Vec |14
| 3003
: 300 S 300 $300 $300
V
1k _‘4‘ | )
- Shih S 1<
24 i i i 1 I 2k
I—K__}[L_J‘l rﬁ_ ﬁg ‘
21k$
V1 I i T
N GRS P o
410;:
) 4
31.85k31.26 k 175 1.5k3 2'1.5k§1.5k 1.5k 2175 750{ y
7

Vee

2-177




MC1021, MC1221 (continued)

ELECTRICAL CHARACTERISTICS

Pin MC1221  Test Limits MC1021 Test Limits
Under | —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain IE 7 - - - 30 - - mAdc - - - 30 - - mAdc
Current
Input Current 2 Iin 3 - - - 200 - - pAdc - - - 200 - - pAdc
21 4 - - - 200 - - - - - 200 - -
m
in 12 - - - 100 - - - - - 100 - -
in 13 - - - 100 - - - - - | 100 - -
Input Leakage lR Inputs* - - - 0.2 - 1.0 pAdce - - - 0.2 - 1.0 pAdc
Current
"DIFFERENCE" VOHI 5 -0.990(-0. 825 {-0. 850(-0. 700|-0. 700|-0. 530 Vdc [-0.895 |-0. 740 -0. 850|-0. 700}-0. 775(-0. 615 | Vdc
Logical "1"
Output Voltagej
'DIFFERENCE™ VOL 5 -1.890(-1.580(-1. 800|-1. 500|-1. 720|-1. 380 Vdc |-1.830}1.525{-1.800(-1.500(-1.760{-1.435| Vdc
Logical 0"
Output Voltage
"BORROW"" Logical VOHI 1 -0.9901{-0. 825 (-0. 850| -0. 700{-0. 700/-0. 530 Vdc |[-0.895 |-0. 740|-0. 850-0. 700|-0. 775|-0. 615 | Vdc
1" Output Voltagef] l 1
"BORROW" Logical A 1 -1.890(-1.580|-1. 800|-1. 500|-1. 72¢|-1. 380 Vdc |-1.830|-1.525|-1.800(-1.500|-1.760|-1.435| Vdc
oy oL
0" Output Voltage ‘ l l 1
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Minuend Input
PropagationDelay t12_5+ 5 9.0 14 8.0 13 9.0 | 14.5 ns 8.0 13 8.0 13 8.0 13 ns
t12+5_ 5 8.0 13 8.0 | 13.5 11 17 8.0 |13.5 8.0 |13.5 9.0 15
t12—1+ 1 14 7.0 | 12.5 9.0 | 14.5 7.0 }12.5 7.0 [12.5 8.0 13
t12+l- 1 13.5 8.0 | 13.5 11 17 8.0 |13.5 8.0 |13.5 9.0 15
Rise Time t5+ 5 13 9.0 14 10 14 9.0 14 9.0 14 9.0 14
t1+ 1 13 7.0 12 9.0 14 7.0 12 7.0 12 8.0 13
Fall Time t5_ 5 5.0 8.0 5.0 8.5 7.0 [ 11.5 5.0 8.5 5.0 8.5 6.0 9.5
tl‘ 1 5.0 8.0 5.0 8.0 7.0 | 11.0 5.0 8.0 5.0 8.0 6.0 9.0
Subtrahend Input
Propagation Dela; t13+5_ 5 5.0 8.5 5.0 8.5 7.0 11 ns 5.0 8.5 5.0 8.5 6.0 9.5 ns
113_5+ 6.0 9.0 5.0 8.5 7.0 | 11.5 5.0 8.5 5.0 8.5 6.0 9.0
Rise Time t5+ 5.0 8.5 6.0 9.0 8.0 11 6.0 9.0 6.0 9.0 7.0 9.5
Fall Time t5_ 5.0 8.5 5.0 8.5 7.0 11 5.0 8.5 5.0 8.5 6.0 9.5
Borrow Input
Propagation Delayl| t4_5+ 5 3.0 5.5 3.0 5.0 4.0 6.0 ns 3.0 5.0 3.0 5.0 3.0 5.0 ns
t4+5_ 4.0 7.5 4.0 7.5 6.0 10 4.0 7.5 4.0 1.5 5.0 8.5
Rise Time t5+ 5.0 8.0 6.0 8.5 8.0 | 10.5 6.0 8.5 6.0 8.5 7.0 10
Fall Time t5_ 5.0 | 8.0 5.0 8.5 7.0 11 5.0 8.5 5.0 8.5 6.0 9.5

* Individually test each input using the pin connections shown.
XVOH limits apply from no load (0 mA) to full load (-2.5 mA).

P
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. TEST VOLTAGE/CURRENT VALUES
. @T“: Vde =1.0% mAde
emperature
—55°C vIl. min to vII. max VIH min to VIH max VIN max vEE 'l
o -5.2 to -1.405 -1.165 to -0.825 - -5.2 -2.5
MQ1221 +25°C
+125%C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
oC -5.2 to -1.205 -0.875 to -0.530 - -5.2 -2.5
oa -5.2 to -1.350 -1.070 to -0.740 - -5.2 -2.5
mcro21 +25°C -5.2 to -1.325 -1.025 to -0.700 -0.700 -5.2 -2.5
+75°C -5.2 to -1.260 -0.950 to -0.615 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under Vee
Characteristic Symbol Test Vit min 10 Vit max Vit min 10 Vi max ViH max Vee I (Gnd)
[Power Supply Drain IE 7 - - - 3,4,7,12,13 - 14
Current
Input Current 2 Iin 4,13 3,12 7 - 14
2 Iin 4 3,12 4,13 -
. 12 3,13 4,12 -
in
- 13 3,12 4,13 -
Input Leakage Iz Inputs* - - - 3,4,7,12,13 - 14
Current
"DIFFERENCE" Vout 5 3’4121'313 s - H H 14
Logical "1" 1 1,12 3,13 -
Output Voltagei 3 4,12,13 _
4,12,13 - R
['DIFFERENCE" \ 5 s s _ H 1
A , , -
Logical "0 3,12 413 - -
Output Voltage 4 3,12, 13 ~
’ i -
4 -
"'BORROW" Logical [ V.t 1 3’312i21 3 4,13 - 1 ] i
1" Output Voltagef] 1 4: 12 3: 13 - l l
3 4,12,13 -
1 - -
"BORROW" Logical | V(. 1 4’41 zis : 3 312 - i - T
0" Output Voltage 1 313 $12 _ l
3 -
4 3,12,13 R -
Switching Times Pulse In Pulse Out Ve =—4.0 Vde +1.2V|
Minuend Input }
PropagationDelay| t, o 5 12 5 - 14
5 - -
t1245- 3 X )
taa1s 1 1 R
t1241- ! s
Rise Time t5+ 5 - -
1 1 - -
1+ 5
Fall Time t5_ 5 - -
1 - -
4. 1
Subtrahend Input
PropagationDelay| ;o - 5 13 - 7 - 14
Y35+
Rise Time t5+ - -
Fall Time t5_ B -
Borrow Input
PropagationDelay| t4_5+ 5 4 5 - 1 - 14
t4+5~
Rise Time t5+ - -
Fall Time t5_ - -
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MC1021, MC1221 (continued)

SWITCHING TIME TEST CIRCUIT

AND WAVEFORMS @ 25°C

TPin to
Channel “A""

% MC1004

Vce g +1.2 Vde

TPout
to
450

* Load corresponds to fan-out =3

truth table.

15pF* Channel

= =g~

Switching test circuit Is shown for pulse in on
pin 4 and pulse out on pin 1, however all other
input-output combinations specified may be
tested simularly according to the full adder

Input pulse t, and t¢ = 5.0 + 0.5 ns.

PROPAGATION DELAY

ouTPUT-7 INPUT
+0.450 V— / 7
) \ v
‘OR" 50%
( [
—0.350 V A
45— —| | —| |*— t4+5+

“NOR"

WY1+

RISE AND FALL TIME

OUTPUT

90%

10%

la— t14+ oF t54

tq_ortg_ —»

APPLICATIONS
INFORMATION

The MC1021/MC1221 full subtractor is identi-
cal to the full adder except for the interconnection
metalization, It exhibits an average propagation de-
lay time of 5.0 ns per stage in a system employing
ripple Borrow. This device permits building of rip-
ple-through dividers.

The schematic of the full subtractor illustrates
the techniques employed to obtain the necessary
logic. equations. A compensated current source
drives a transistor ‘““tree’’ with three levels of
branching. The X input is translated negative two
levels, to switch current between either the left or
right branch of the tree. The Y input is translated
negative one level to switch current at the second
level of branching. - Depending upon the eight
possible combinations of inputs, one specific branch
level in the Difference generating tree will be carry-
ing current. Thus the proper output state is
determined. The Borrow generating tree operates
in the same manner. This series gating technique
results in the best speed-power product obtainable
with bipolar technology. Typical propagation delay
times from the inputs to outputs are shown.

12

TYPICAL PROPAGATION DELAY TIMES

10—

A = Pin 13 to outputs
B = Pin 12 to outputs
C = Pins 3 and 4 to outputs

Fan-out = 3 on each output

//

8.0

6.0

4.0

tod PROPAGATION DELAY TIME (ns)

2.0

—55
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DATA DISTRIBUTOR MECL 1l MC1000/1200 series

MC1029
MCi1229

A 2 X 3 array of 2-input OR gates, designed primarily for the
handling of data in a digital system.

POSITIVE LOGIC NEGATIVE LOGIC
A6 Bo1 Co13 Ag6 Bo1 Co13
9 9_ _
X + A XeA
1 1M _
I o —[j:)___o %%
12 12
8 -8 XeC
x _ _D—ox +C % _ "‘D—o XeC
4 - -
Y+A I} Yea
3 3_
2 2
5 _5 Vel
v _—D—QY +cC o j}—o ¥.C
TRUTH TABLE (POSITIVE LOGIC)
PIN NUMBER
. . o _ X[y | A B|lc|ol1][12]a |3 ]2
DC Input Loading Factors: X, Y =3;A,B,C=2 o ) 0 o ) ) 0 oo ) )
DC Output Loading Factor = 25 0 0 0 0 1 0 0 1o 0 1
Power Dissipation = 160 mW typical 0 o] [s] 1 (4] 0 1 0|0 1 4]
ofofn o {0 |1 olojl1]o]o
oj1]o0 ofo]o of| ofn1 1 1
110 o0 oo |1 1 1100 |o
CIRCUIT SCHEMATIC
L , 3300 ‘)
1003 3300 1003 3300 10035 3 3003
< < < h\ <
12
1
©9
K H KK F :
L L y
31.24«k 3124k 21.24 k y
3 S
X
8o
14
< v
e > > > 30 cc
1002 2300 1003 2300 100§ 39 I) (GND)
J/ 2
< :
_K' 04
< g > S S
31.2ak 21.24 k $1.24k :,1'55:}(‘5 31
—o07
Y v
50 EE
A©6 Bo1 Co13 Resistor values are nominal
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MC1029, MC1229 (continued)

B

9
X+A

1
——————oX + B

1 C
3
r__D——ana

12
4
> Y+A
ELECTRICAL CHARACTERISTICS ¥ ] D—4ve
Pin MC1229 Test Limits MC1029 Test Limits
Under —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit
Power Supply Drain .
Current I 7 - - - 36 - - |mAdec - - - 45 - - | mAde
Input Current I 5 - - - 300 - - ©Adc - - - 300 - - ©Adc
m 8 - - - 300 - - - - - 300 - -
1 - - - 200 - - - - - 200 - -
6 - - - 200 - - - - - 200 - -
13 - - - 200 - - - - - 200 - -
Input Leakage IR 5, 8* - - - 0.6 - 3.0 |unAdce - - - 0.6 - 3.0 | nAde
Current 1,6,13* - - - 0.4 - 2.0 |unAde - - - 0.4 - 2.0 | nAde
Logical ""1" Output Vou$ | 311f |-0.990]-0.825|-0.850|-0.700 |-0.700|-0.530 | Vdc |-0.895 |-0.740-0.850 |-0.700/-0.775| -0.615 | Vdc
Voltage 4,91
2,12+
2,3, 41
9,11,12%
Logical ""0'"" Output VoL 3,111  |-1.890|-1.580|-1. 800|-1.500 |-1.720}-1.380 | Vdc |[-1.830 |-1.525|-1.800(-1.500(-1.760|-1.435 | Vdc
Voltage 4,97
2,121
2,3, 47
9,11, 121 L | |
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
Propagation Delay tg,44 4 4.0 7.5 4.0 7.5 6.0 9.0 ns 4.0 7.5 4.0 7.5 5.0 8.0 ns
te 4. 40 | 7.5 | 40| 7.5 | 6.0 9.0 4.0 | 7.5 | 40 | 7.5 | 5.0 | 8.0
Rise Time ty, 50 | 8.5 | 5.0 | 8.5 | 7.0 | 9.5 50 | 85|50 |85/ 60| 9.0
Fall Time ty_ 5.0 | 8.0 | 5.0 | 8.0 | 7.0 | 9.0 50 |80 50|80/ 60| 85
Propagation Delay t1+3+ 3 4.0 7.5 4.0 7.5 6.0 4.0 7.5 4.0 7.5 5.0 8.0
ty_ 3. 4.0 | 7.5 | 40| 7.5 | 6.0 4.0 | 7.5 | 4.0 | 7.5 | 5.0 | 8.0
Rise Time tg, 5.0 | 8.5 | 5.0 | 85 | 7.0 | 9.5 50 | 8.5 |50 | 85| 6.0 | 9.0
Fall Time tg_ 5.0 | 8.0 | 5.0 | 8.0 | 7.0 | 9.0 50 | 8.0 |50 | 80| 6.0 | 85

* Individually test each input using the pin connections shown.

SWITCHING TIME
TEST CIRCUIT

@ 25°C

1 Individually test each output using the pin connections shown.

Input

TPjn to Channel “A”"

TPgyut to Channel “B**

*Load corresponds to fan-out= 3

Input pulse ty and t¢ = 5.0 £ 0.5 ns

VEg=-4.0 Vdc

15 pF*

2-182




TEST VOLTAGE/CURRENT VALUES
@Test Vde +1.0% mAdc
Temperature Vy Vin Vil max Vee I
—55°C -1. 580 -0.990 - -5.2 -2.5
MC1229 < +25°C -1.500 -0.850 -0.700 -5.2 -2.5
+125°C -1.380 -0.700 - -5.2 -2.5
s 0°C -1.525 -0.895 - -5.2 -2.5
MC1029{ +25°C -1.500 -0.850 -0. 700 -5.2 -2.5
l +75°C -1.435 -0.775 - -5.2 -2.5
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW: v
Under cc
Characteristic Symbol Test Vi Vi Vi max Vee I, | (6nd)
Power Supply Drain I 7 _ ~ - 1,5,6,7,8,13 _ 14
Current E
Input Current 1. 5 - - 5 1,6,7,8,13 - 14
in 8 - - 8 1,5,6,7,13 -
1 - - 1 5,6,7,8,13 -
6 - - 6 1,5,7,8,13 -
13 - - 13 1,5,6,7,8 -
Input Leakage IR 5, 8% - - - 1,5,6,7,8,13 - 14
Current 1,6,13* - - - 1,5,6,7,8,13 - 14
Logical 1" Output Vot | 311t - 1 - 5,6,7,8,13 i 14
Voltage 4,91 - 6 - 1,5,7,8,13
2,12F - 13 - 1,5,6,7,8
2, 3,41 - 5 - 1,6,7,8,13
9,11, 12 - 8 - 1,5,6,7,13
Logical "0" Output VoL 3,111 1 - - 5,6,7,8,13 - 14
Voltage 4,97 6 - - 1,5,7,8,13 - |
2,127 13 - - 1,5,6,7,8 -
2,3, 41 5 - - 1,6,7,8,13 - l
9,11, 12F 8 - - 1,5,6,7,13
Switching Times Pulse In Pulse Out Vg = 4.0 Vde (+1.2V)
Propagation Delay tg.4s 4 5 4 - 1,6,7,8,13 - 14
t54- ’
Rise Time t4+ l
Fall Time t4_
Propagation Delay t,a, 3 1 3 - 5,6,7,8,13 -
3.
Rise Time t3+
Fall Time t3_
iVOH limits apply from no load (0 mA) to full load (-2.5 mA). IL applied to output under test.
PROPAGATION DELAY RISE AND FALL TIME
Output  Input
/ \ Output
+0.450 V
\ 90%
50%
i l 10%
-0.350 V A 0
t5_4— —| |+— —=| | ts+g+ tg—— [e— o le—1tg4
SWITCHING TIME
WAVEFORMS

Test circuit and waveforms show input
pulse on pin 5 and output pulse on pin 4,
however, all other input-output combina-
tions tested in a similar manner will meet
limits specified.
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MC1029, MC1229 (continued)

APPLICATIONS INFORMATION

The MC1029/MC1229 data distributor isa 2 X 3 array of 2-input OR gates, as
shown in the logic diagram. Inputs X and Y may be used as control inputs to trans-
fer the data on inputs A, B, and C, to the outputs on pins 9, 11, and 12, or to the
outputs on pins 4, 3, and 2. Also, if it is desired to distribute data to three destina-
tions, inputs X and Y may be used for data and A, B, and C as control inputs. The
data distributor utilizes negative logic; i.e., the positive OR function becomes the
negative AND. Data is transferred for a low level on the control inputs.

The data distributor is an example of the manner in which part of a logic
system may be partitioned to reduce wiring and package count. Figure 1 illus-
trates the logic required for the transfer of data from "“A’’ register to “B’’ register
gating or to “C" register gating. Six stages per register are shown in the figure but
arrays of any desired length may be built. The typical propagation delay of the
data distributor in a system is 5.0 ns, permitting the rapid transfer of data through
distribution gating. |f data distribution is done on a double-rail basis instead of

ingle-rail as shown, then twice the number of data distributors are required.

FIGURE 1 — REGISTER DATA TRANSFER

A A pr
Transfer 0 1 A2 A3 Aq As REGISTER
AtoB
Q
Transfer Q Q Q a Q
Amc\* PR RS N 1
! mcio2e |
! OR |
Bgp G MC1229 | G Co
| 1 |
I I
I [
81 G I G Cq
| Lr\ l
' 1 i
I I
l |
By Gl | G Ccy
| —Y\ 1 I
] i =ttt =
lr h_D—| MC1029 :
OR
Bz G MC1229 | G C3
| |
| —1> '
| |
| |
By G T ] G Cy4
| —‘r\ |
| — |
| |
B I |
5 G ] | G Cs
| >4 |
my  b———————— = -
5 g
REGISTER REGISTER
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DUAL 4INPUT MECL Il MC1000/1200 series
CLOCK DRIVER
MC1023

Provides simultaneous OR/NOR or AND/NAND output functions.
It contains an internal bias reference insuring that the threshold point
is always in the center of the transition region over the temperature
range.

This circuit is designed to operate in high-speed digital computer
applications as a clock driver or as a high-speed gate.

POSITIVE LOGIC NEGATIVE LOGIC

o b WN
o
1:];“

8
13

S = D=
D

11 13 11—

12 12__|_°

6=2+2+4+5 6=2e304e5
1=2+3+4+5 1=2e304 05

DC Input Loading Factor=3
DC Output Loading Factor = 25
Power Dissipation = 250 mW typical

CIRCUIT SCHEMATIC

(GND)
NOR OR Vee OR NOR
o1 T14 9‘!3 8

6

S > > > \

2100 2110 2350 1108 1003

1 T T T T
T \ el |

v N
\ /f
v
"r e
:: 2.0k
!' ”~— —
P4 > < . P4 e ) P4
600 3 5:390 6003 v 2.4 k:: 3600 3903 2600
2 3 4 5 17 9 10 1 12
VEE

Resistor values are nominal.
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MC1023, MC1223 (continued

2
3
4 ! TEST VOLTAGE/CURRENT VALUES
5
Vde £1.0% mAde
ELECTRICAL CHARACTERISTICS s i e R " ,
10 g Temperature | Vo max | Von min | You max e N
Test is shown for only one gate. The other 11 13 0°C | -1.530 | -0.930 | -0.750 -5.2 2.5
gate is tested in the same manner. 12 +25°C [ -1.500 | -0.850 | -0.700 5.2 2.5
+75°C [ -1.440 | -0.790 | -0.635 -5.2 -2.5
Pin MC1023P Test Limits TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW:
Under 0°C +25°C +75°C Vee
Characteristic Symbol Test | Min | Max | Min | Max | Min [ Max | Unit || Voumax | Voumin | Vou max Vee I (6nd)
Power Supply Drain Ig 7 - - - | e1 - - | made - - - 2,3,4,5,7,9,10,11,12 - 14
Current
nput Current I 2 - - - | 300 - - - [ uadc - - 2 3,4,5,7,9,10,11,12 - 14
3 - - A - - - - 3 2,4,5,7,9,10,11,12 -
4 - - - l - - - - 4 2,3,5,7,9,10,11,12 - l
5 - - - - - - - 5 2,3,4,7,9,10,11,12 -
Input Leakage In 2 - - - ] 1o - [ 5.0 [ wade - - - 2,3,4,5,7,9,10,11,12 - 14
Current 3 - - - - - - - N
AHEENHN N B RN
5 - - - - - - - -
"NOR" Logical "1" Vout 6 [-0.930-0.750(-0.850[-0. 700 {-0. 790-0. 635 Vdc 2 - - 3,4,5,7.9,10,11,12 6 14
Output Voltage } 3 - - 2,4,5,7,9,10,11,12
l l l 3 z - 2,3,5.7,9,10,11, 12 l l
5 - - 2,3,4,7,9,10,11,12
"NOR'" Logical "0" Vor 6  [-2.050-1.530|-2.000[-1. 500 |-1.940-1. 440 vdc - 2 - 3,4,5,7,9,10,11,12 - 14
Output Voltage - 3 - 2,4,5,7,9,10,11,12 -
l l . l - 4 - 2,3,5,7,9,10,11,12 - l
- 5 - 2,3,4,7,9,10,11,12 -
"OR" Logical "1" Vout 1 -0. 930(-0. 750 [-0. 850(-0. 700 |-0. 790|-0. 635| Vdc - 2 - 3,4,5,7,9,10,11,12 6 14
Output Voltage - 3 - 2,4,5,7,9,10,11,12
- 4 - 2,3,5,7,9,10,11,12 l l
- 5 - 2,3,4,7,9,10,11, 12
"OR" Logical "0" VoL 1 |-2.050/-1.530 [-2.000[-1. 500 |-1.940-1.440| vdc 2 - - 3,4,5,7,9,10,11,12 - 14
Output Voltage 3 - - 2,4,5,7,9,10,11,12 -
PIVIVEVLLTV LR & | = | o | peaiames | o) ]
X 5 - - 2,3,4,7,9,10,11,12 -
Bwitching Times Typ | Max | Typ | Max | Typ | Max Pulse In | Pulse Out
Propagation Delay
(Fan-Out = 2)* [ 6 2.0 {35 20|35 [30]45 | ns 5 6 - 2,3,4,7,9,10,11,12 - 14
e, 6 2.0 3.0 |20 3.0 |30 |40 [ - -
o 1 2.0 (3.0 [ 20 (3.0 (3.0 40 1 - -
(e 1 2.0 |35 | 2035 |30 |45 1 - -
(Fan-Out = 10)* [ ¢ o 6 2.5 3.5 | 2.5 (3.5 |30 50 6 - -
[+ 6 2,0 8.5 | 2.0 (3.5 [30 50 6 - -
[ 1 2.0 | 3.5 | 2.0 3.5 [3.0 |50 1 - -
sl 1 2.5 3.5 | 2.5 (3.5 |30 |50 1 - -
Rise Time
(Fan-Out = 2)* te, 6 2.0 (4.0 | 2.0 40 |35 50 6 - -
94 1 2.0 | 4.0 | 2.0 40 |35 |50 1 - -
(Fan-Out = 10)* te, 6 3.0 155 |30 (55 |50|%s 6 - -
e 1 3.0 |55 | 3.0 |55 |50 |75 1 - -
Fall Time
(Fan-Out = 2)* te 6 2.0 |45 |20 |45 |30 |55 6 - -
" 1 2.0 | 4.5 |20 |45 |3.0 |55 1 - -
(Fan-Out = 10)* te. 6 3.0 {55 |3.0]|55 |50 |15 6 - -
- 1 3.0 |55 |3.0]55 |50 |75 1 - -
1 Vg limits apply from no load (0 mA) to full load (-2.5 mA). *A fan-out is defined as one J or K input.
SWITCHING TIME TEST CIRCUIT
GND
@ g ) €D|NPUTPULSE
MC1023 e/ TO SCOPE
. Gpe
- k&
4 "
DELAY OUTPUT PULSE
LINE @ TO SCOPE
C1< Cixz 50
VEE O J)
—5.20 Vdc £ 1% Vpiao 3
—2.00 Vdc 3 620 TRIGGER
1% TO SCOPE
Ve (all units) = GND T;_)—'@
@ ci=1.0 MF £ 10% in parallel with @ Delay line = 10 ft P D Electronics CT. 070-50 miniature coaxial
0.001 UF + 10% cable or equivalent. Other internal fixture cables are same type.
@ All leads to ground as short as possible @ All input and outputcables to the scope are equal lengths of
50-ohm coaxial cable. Plug directly into 50-ohm input of scope.
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MC1023, MC1223 (continued)

PROPAGAT|ON DELAY

OUTPUT

INPUT OUTPUT
L
/ \
l \
T
56+ 1546 —

RISE AND FALL TIME

OUTPUT

90%

tq-or tg_—*|

10%

t—

>‘_t1+ or tg+

—

Waveforms shown for pulse in on pin 5, pulse out on pin 1 or
pin 6. Other input-output combinations will meet the limits

specified.

APPLICATIONS INFORMATION
FIGURE 1- TYPICAL OUTPUT

The MC1023 is a dual high-speed gate designed
for use as a clock driver which allows the MECL 11
flip-flops to operate at their full speed capability.
More advanced processing techniques than those
used on standard MECL |l are employed for the
clock driver, resulting in an improved speed-power
product. The dual gate exhibits typical propagation
delay times of 2.0 ns. Due to this short propagation
delay, the gate makes an ideal clock driver for long
shift registers where the clock pulse may be distri-
buted with minimal skew time over the entire
register length.

Since rise and fall times may be as fast as 1.0 ns
under light loading, the following precautions must
be taken during layout. The MC1023 will not drive
back-plane point-to-point wiring satisfactorily. Due
to the fast logic transitions a maximum length of
three inches for point-to-point wiring is recom-
mended. Lower impedance printed wires allow
longer line lengths. Due to the low output im-
pedance (5.0 ohms) of the MC1023, additional
terminating resistance to —5.2 V may be employed.
This reduces fall time for capacitive loads and
propagation delay to negative-going outputs. Fig-
ure 1 shows typical curves for output voltage
versus load current. Figures 2 through 7 show
curves for rise, fall, and propagation delay times
versus loading for a typical gate. Capacitance of
5.0 pF per fan-out was used during the tests. This
is conservative, since stray and input capacitance is
closer to 4.0 pF per fan-out when driving flip-flops
in high-speed designs.

The MC1023 is also very useful for providing the
additional levels of gating required for some count-
ing configurations such as divide-by-seven and
divide-by-thirteen counters. The maximum fre-
quency of operation of such a counter depends
upon the flip-flop and gating delay which de-
termines the minimum “up time’’ of the clock
waveforms. Due to its short propagation delay the
MC1022 when used with an MC1027 allows a
divide-by-seven counter to operate up to 100 MHz.

Due to the 5.0-ohm output impedance the
clock driver will also drive low impedance lines.
When driving a 50-ohm termination to —2.0 V the
output ““1” level will be reduced by a maximum of
0.100 V. The minimum "'1” level is approximately
—0.950 V with a load current of 21 mA, reducing
voltage noise immunity by 0.100 V. Noise power
or energy noise immunity is still good due to the
very low gate output impedance and low line im-
pedance.

Two additional applications of the MC1023 are
shown in Figures 8 and 9.

CHARACTERISTICS
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> ]
~_1.00 #1 QUTPUT
] +75°C |1 9 +78°C
— +25°C |
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a 0°c
<>>—1.50 - +—*0” OUTPUT
— L
= N
5-1.75 — =
Q.
5—2.00
3 -50 0 5010 15 20 30 25 35 40
OUTPUT CURRENT (mA)
FIGURE 2- RISE TIME
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w —
b 55°C
1
: 2.0
&
o
0 4.0 80 12 16 20
FAN-OUT (GATES)
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FIGURE 3 - FALL TIME
14
3 12 Z
£
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g 8.0 F-+100°C
i +75°C
3 6.0 +250c-
Lo | e°c
- —55°¢C
* 20 -
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0 4.0 8.0 12 16 20
FAN-OUT (GATES)
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MC1023, MC1223 (continued)

tog++ PROPAGATION DELAY TIME (ns)

tod+— PROPAGATION DELAY TIME (ns)

APPLICATIONS INFORMATION (continued)

FIGURE 4 - tpg+—

10
]
8.0 //
6.0 =
+100°C
+75°C
4.0 +25°C —
0°c
—55°C
2.0
4
0O 20 40 60 80 10 12 14 16 18 20
FAN-OUT )
0O 10 20 30 40 50 60 70 80 90 100
CAPACITANCE (pF)
FIGURE 6 - tpd++
10
8.0
+100°¢C
. 6.0 +75°C
+25°C
0%
4.0 —55°¢C
20
0
0 20 40 60 80 10 12 14 16 18 20
FAN-OUT (GATES)
0O 10 20 30 40 50 60 70 80 90 100

CAPACITANCE (pF)

FIGURE 8- MC1023 AS A ONE SHOT
AND CLOCK SHAPER

tod——: PROPAGATION DELAY TIME (ns)

tpd—+ PROPAGATION DELAY TIME (ns)

FIGURE 5 - tpd—+
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0
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FAN-OUT (GATES) ,
O 10 20 30 40 50 60 70 80 90 100
CAPACITANCE (pF)
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—55°C
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CAPACITANCE (pF)

FIGURE 9 - MC1023 AS A CRYSTAL OSCILLATOR

Coax or
Delay line
N s

UTS & U
VEE “—N "s—-l

Uniform pulse determined only by delay “N’’, The circuit is
very useful for generating accurate and stable pulse widths or
reshaping clock pulse width. Pulse widths down to 3.0 ns are
obtainable.

Circuit courtesy of Mr. O. Gene Gabbard, Member of Techni-
cal staff, Communications Satellite Corporation.

R2

CRYSTAL OR

Vce VOLTAGE-VARIABLE
CAPACITOR
R1 M
Vee
Ve
-0.75 vV
R2 m_q.so v
Vee = GND
VEe VEg=-5.2V
Vgg ¥1.175
Vee Zout 5.0 OHMS

Power Dissipation = % Watt
The Gate is Useful to 150* MHz

For specific frequencies of operation, the crystal feed-
back may be obtained from the OR output. For further
information see Application Note AN-417.
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