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FUNCTIONS AND CHARACTERISTICS

Vee =0, Vgg =-5.2V, Tp = 25°C

Propagation
DC Output Delay Total Power
Loading Factor tpd Dissipation
Function Type @ Each Output ns typ mW typ/pkg Case
GATES
5-lnput OR/NOR Gate MC301 25 7.5 37 602B,606
3-lnput OR/NOR Gate MC306 7.5 37
3-Input OR/NOR Gate MC307 7.5 15
Dual 2-Input NOR Gate MC309 7.0 54
Dual 2-Input NOR Gate MC310 7.0 54
Dual 2-Input NOR Gate MC311 7.0 41
Dual 3-Input NOR Gate MC312A 7.5 70
{With Internal Bias)
Quad 2-input NOR Gate MC313F 7.0 125 607
FLIP-FLOPS
R-S Flip-Flop MC302 25 11 42 602B,606
AC-Coupled J-K Flip-Flop MC308 + 8.5 87 *
AC-Coupled J-K Flip-Flop MC314 12 118
HALF-ADDER
[Ralf-Adder [ mcsos ] 25 [ s | 63 [ 6028.606 |
GATE EXPANDER
[s_lnput Gate Expander l MC305 \ — | 4.5 | — ‘ 6028B,606 |
DRIVERS
Bias Driver MC304 25 — 18 602B,606
Line Driver MC315 - 14 180(2) +
Lamp Driver MC316 - - 135
TRANSLATORS
Level Translator —
MECL to Saturated Logic MC317 7 (DTL) 27.5 63 602B,606
Level Translator —
Saturated Logic to MECL MC318 25 (MECL) 17 105 6028,606

G suffix denotes Metal Can, F suffix denotes Flat Package. (i.e., MC301G = Metal Can, MC301F = Flat Package.)
With 93-ohm load (each side)



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 included in this section of the

Data Book.
MC302 —R-S FLIP-FLOP MC308 — AC-COUPLED )X FLIP-FLOP MC314 — AC-COUPLED J-X FLIP-FLOP
m s (15)
o7 § I—s CLOCKED JK OPERATION CLOCKED J-K OPERATION
n s Jg K T re T KT o+
R OF—4 slej 0| $[e]0 T
m 10 (15) ojof1|® . U 1o o1 - = (13
m 9k—Ix; o5 e k% [H]
EN R S av G IL I L ey O ; m 17—,
18 0 1 1 1]0(1]0 10K 1j0[1}o0 107
- To]a 11 ]e]m =1 —as |1 ]1]]@ 6k — 4
te = 105ns ¥ & J )
ojol @ 8 it ¢ ()
Py = £2mW 1 T ™D,
The T and K; inputs refer to logic levels The ] and K inputs refer to logic levels while
DC Set-Reset flip-flop with expandable input while the T input refers to dynamic logic the Gy, input refers to dynamic logic swings.
and buffered outputs. swings. The J; and K inputs would be The T and K inputs should be changed 1o a
changed to a logical “1” only while the C, logicai “1" only while the T, input is in a
input is in a logic “1" state. (C; maximum logic “1" state. (C, maximum “1” level =
MC301 — 5INPUT GATE “1" level = Ve — 0.6 volts) Vee — 0.6 volts)
" {15)
men3 5 RS OPERATION RS, OPERATION
{1 8
1 ' ,
m 085 e ot 0 | T 15)
[
1 ) (1) 65— Qs 1 10 (1) 65— —Q5
§=6+7+8+9+10 - 0 {0 =
i o 2 ‘1) qu'J m 1R— a4 T 7 (no ] W 1R a4
4=6+7+8+9+10 = (15) = {15)
_ te = 12108
ty=T50ms b = 7'75":‘ Py = 118 mi
Po = 37mW Po = 87 m
AC-Coupled J-K flip-flop with dc Set and Re- High-speed ac-coupled J-K flip-fiop with do
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 applications up to 30 MHz operation.
MC306 — 3-INPUT GATE MC307 — 3-INPUT GATE MC303 — DUAL 2-INPUT GATE
(15) (15)
1) 6 5 =6+7+8 ) 6 5§ =6+7+8 m 7 (15}
m7 7 6 =7+8
s 4 =6+7+8 s 4 =6+7+8 m s
E (15) E (15)
9,10 — N 9,10 9 ;
{1 10 (15)
ty = 60ns *No pull-down resistors
ta = 60ns Pp = 15 mW = 651
Po = 3I7TmW
Provides the positive logic ‘‘NOR" Po = 27 mW/gate
function and its complement simultane-
ousty. Same as MC306, with pull-down
. - P . resistors omitted, permitting a reduc-
Provides the positive fogic “NOR" function tion of power dissipation (see sche-
and its complement simultaneously. matic diagram on the data sheet). Provides the positive logic “NOR" function.




MC310 — DUAL 2-INPUT GATE
m 7 (15)
6 =7+8
m s

**Qptional pull-down resistor.
I resistor is desired, connect
pin4topin5.

ta =65ns Pp = 27 mW/gate

Provides the positive fogic *NOR’’
function. Same as MC309 with one out-
put pull-down resistor optional (see
schematic diagram on the data sheet).

MC311 — DUAL 2-INPUT GATE
m 7 (15)
6 =7+8
m 8 -
m s x
5
m 10 {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 MC309 with one out-
put pull-down resistor omitted and the
second optional (see schematic dia-
gram on the data sheet).

MC312A — DUAL 3NPUT GATE

m s 15)
m 7 5 =6+7+8
n 8

m s
w10 4
m 1 (15)

ty =6.5ns
Pp = 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
Me312.

MC313F — QUAD 2-INPUT GATE

() 6 (15)
M 7 5 =6+7
n QZDO__US)
8
M 10

[0)] ll:D)-(IS)
13

) 12

8] 14:1 : 15
2

m 1

ty =65ns Py = 31 mW/gate

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

MC315— LINE DRIVER

{93 LINE)
)6 5 =6+7+8
m7
M8 4 =6+7+8
E (9302 LINE)
9,10
ta = ldns

Pp = 180 mW (with 93 © 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

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 fogical “1" at 5.0V,
corresponding MECL outputs are obtained as
defined by logical “0” at —1.55 V and logi-
cal “Y"at —0.75V.

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.

(15) (MECL2) 4 (0TL7)
(10 A—:D_G “CARRY" = AB — o4 (100 mA) (MECL?) 5 9 =415+%6
_ 15 10+9 ) 5 9 =4+5+6
@ 8k (15) ot (MECL2) 6
5°NOR" =AB =37 s
(MECL2) 7 (1L 7)
m 7 (100 mA) 9 =748
@ 98 (s o 9 =748 =
_ 4“SUM” = AB + AB = M s (MECL2) 8
278 (107 +@+9 ty = 30ns
Po = 135mW Po = 63mW
ta=Tns Intended for converting non-saturated MECL
Pp = 63 mW Capable of driving 6-volt lamps. Positive signal levels to saturated logic levels. Posi-
“NOR" function is obtained by applying Ve tive “NOR” function is obtained by applying
Provides the “SUM”, “CARRY", and “NOR" 1o pin 4, 5, or 6, with pins 7 and 8 used as Ve to pin 7 or 8, with pins 4, 5, and 6 used
functions simultaneously. If compiement in- inputs. Pesitive “OR" is obtained by apply- as inputs. Positive “OR” is obtained by ap-
puts are not used, an undefined state can ing Vay to pin 7 or 8, with pins 4, 5, and 6 plying Vo 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
(o1Lg) 5 (MECL15) .
4 =5+6
(OTL8) § m s _\.\
m7
1 8 \5
(O1LY) 9 (MECL 15) (1)9 NN
T-3+T0 M 10 Note:
{D7L8) 10 Any unused input should be connected to Vee.
ty =17ns ta=5ns
Py = 105 mW







’ GENERAL INFORMATION 1

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
Vg node. Insuch acase: Veg=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|_=—1.55 V to a high state of V|q =
—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 —1.15 volts 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
Rc2. The OR output then is —1.55 V, or one Vgg-
drop below 800 mV. Since no current flows in the
"signal input” transistor, the NOR outputis a Vgg-
drop below ground, or —0.75 volts. When a logical
“1'" level is applied to the “’signal input’, the current
through R¢2 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 _ EMITTER
AMPLIFIER Yec =GN0 o) ower

>
< <
> >

SRet SR
SRer SR

7\

LOGICAL 1" =
-075V

LOGICAL “0” =

7\

FOR LOGICAL “1” INPUT, “NOR” OUTPUT = —1.55V
“OR” QUTPUT = —0.75 V

“NOR" FOR LOGICAL “0” INPUT, “NOR” QUTPUT = —0.75 V
OUTPUT “OR” QUTPUT = —155V

O Vge = —52V

155V
—0
SIGNAL INPUT

oO— >0
BIAS INPUT 5 L5 “OR"
Vgg = Re Sko ;: Ro  ouTPUT
—1.15 Vdc




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

td1 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

td2 Time required for the output pulse to reach
the 50% point of its trailing edge when refer-
enced to the 50% point of the input pulse
trailing edge

tgf  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 puise
leading edge

t4gr 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 input pulse
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
ey

Exception: Type MC313F is available only in the
TO-86 14-lead flat package.

t

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

o)
gl

G SUFFIX 0335 F SUFFIX
METAL PACKAGE = 0370 = CERAMIC PACKAGE
CASE 6028 o5 |, ™ 0150 CASE 606
TO-91

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

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

V3  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

V4 “NOR” output voltage — logical 0" level
output voltage when a logical “1" level
(V1 max) level is applied to the input

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

Vg  Output latch voltage — input voltage to a flip-
flop which causes the outputvoltage 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

VH  Logical ‘1" input voltage

VL  Logical “0"” input voltage

VoH High-level output voltage when the saturated
logic circuit output is in an “off"’ condition

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

aVy Change in the 1" level output voltage as the

aVg ) load is varied from no load to full load
0 F SUFFIX 0030
CERAMIC PACKAGE REF
—t case 607 L. —_-l_i
WT TO-86 T
0030 0003 [

0070 0008 0070

0.230
0028 1 es
034
| =t Lead 1 identified by color dot U “ ” ” ” MIN Lead 1 identified by color dot
[ or by shoulder on pin. 1 or by elbow on pin.
MC305 — Pin 5 connected to case 20

0026 Al pins electrically 5790 Al pins electricaily

Al other types — Pin 2 connected to case 203 isolated from package. ; isolated from package.




GENERAL INFORMATION (continued)

WORST-CASE

TRANSFER CHARACTERISTICS

The following graphs show minimum and maximum fimits 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.

MAXIMUM RATINGS
r Characteristic | Symbo! | Rating l Unit ]
Ratings above which device life may be impaired:

Power Supply Voltage (Vec =0Vde) Vee —10 Vdc
DEFINITIONS
Base Input Voltage (Voc = 0 Vd v Vi
135 079 p ge (Ve c) i 0 Vdc to Vee vdc
v, Ve Output Source Current lo 20 mAde
_ Storage Temperature Range Tag —65 to +150 °C
©w
g Recommended maximum ratings above which performance may be
= degraded:
&S
—",2 / V; Operating Temperature Range Ta —55to +125 °C
|
‘ AC Fan-In (Expandable Gates) m 18 -
0
W - AC Fan-Out* (Gates and Flip-Flops) n 15 -
-3¥ :LY SCOPE *Although a minimum dc fan-out of 25 is guaranteed in each electrical specifi-
~25Hz cation, it is r that the i ac fan-out of 15 be used for
. / é high-speed operation.
T 0.6
—-55°C
08 NOISE MARGINS (90 PERCENTILE)
\ The following graphs show worst-case Noise Margins as a function
F «0” REGION ™\ - 41" 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. .
N 1.2 = Note: Any unused input should be connected to V.
o
14
- reaion _ |/ / \K 1" REGION P 7 USING MC304
i 300
16 ~1_] 111
\\ FT/ - “1" FANOUT =1
1.8
B s : -
06 S 200 “1” FANOUT = 15
+25°C_ | £ “0" FANOUT = 11015
=
0.8 §
“0" REGION / / “1” REGION P
10 2 10
e
\ 128
| “1” REGION pd v 0
0" REGION / 14 55 -3 -5 5 25 4 6 8 105 125
16 TEMPERATURE (°C}
-—./ ) / ’
Z 13
USING FIXED Vg, of —1.18V
04 500
T +i55c N
\ /- ox 06 400 ]
. =
NN o =1_LA+=T | [ At
0" REGION N\ 3 N LA L+
\ / 08 E a0 el ]
2 = L1 I~ L1
10 g g // /x\\
E E 20 4/ L1 —
s 8 e [ ——
\ 1.2 2 1 “0" FANOUT =1~ 15
“0" REGION A . b~ “1" FANOUT =15
u"unu / 14 m
l / 16 0 -
18 16 12 10 0.8 02 0 —55 —35 -15 5 25 45 65 8 105 125
€;, (VOLTS}

TEMPERATURE (°C)



f 5-INPUT GATE \

MECL MC300 series

MC301

A 5-input gate that provides the positive logic
“OR'' function and its complement simulta-
neously.

AR KR

b ol o
6 76 80 90 100 10w L L 4

TOMCI0E  SRe Rog  Rod
BASDRVER 124k J2r Yo

TYPICAL INPUT CHARACTERISTICS
0.1

711
- Ta = 25°C

M erd
/] conDucTioN
REGION

1, (0.01 mA/DIV}
—

1 | REGION

CUTOFF l‘ T
L J5k
oo RN )

16 14

12 10 08 06
€, (0.1V/DIV)

SWITCHING TIME TEST CIRCUIT

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

N oo
Stray capacitance introduced by the test jig: s} )
Cs = (n + 12) pF where n = number of fan-outs. L__/’h'o
PROPAGATION DELAY RISE AND FALL TIME
Cout
90%

10%

ty - t j et

TYPICAL OUTPUT CHARACTERISTICS

TT ]
1 2 ? =| 25°C o
= & . 1/24§ 1/24Q
52 | |
€ Ol OW
g--" 0
2z
@ 1
| \ |
2 \ ¥ kT
20 16 12 08 04

€out (0.2 V/DIV)

SWITCHING CHARACTERISTICS (10% to 90% distribution)

5 30

2

= P,

g _/

g 2 ——

= ‘//

%10 —

T ————

o0
30

.;zo

= -_—-——-_

- e e =

2}

m;m p——— e
0 {

n, FAN-OUT

= 60
£
3
S ——
=1 —/
= —/ /
2 P e,
%20 — - cmmm———
& -
S

90
) =
= o/
=]
= ’/ /
= 30 —— .
= — ;4—--

0

0 5 10 15
n, FAN-OUT

“NOR” OUTPUT

——— —55°C and +25°C
— — +125°C



MC301 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vdc =1%
—55%¢| — |-0945 |—1450[ 520 | —1.25
@ Test { +25°C | —0.690 [—0.795 |—1.350 | —5.20 | —1.15
bl “l412sec| — [-0655 |-1300] —520 | —1.00
Symbol Test Limits
Vu Vi nax L Vee Vg | OV, [ | | Ground Pin No —35°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 — — — 126,7.,89,10 1 —_ — 3 1e(2) — 8.85 — 8.85 — 8.15 mAdc
Input Current 6 — — 2,7,8,9,10 1 —_ — 3 Lin (6) — _ — 100 —_ - pAdc
7 - - 689,10 | 1 — — 3 lin (7) — [ - =
8 — — 1267910 | 1 — — 3 lin (8) — — — — —
9 — —_ 2,6,7,8,10 1 —_ o 3 Fin (9) - -_ — — -
10 - — 2,6,7,89 1 — — 3 tin (10) - - el — -
*“NOR” Logical “1" — —_ 6 2,7,89,10 1 —_ — 3 i (5 —0.825| —0.945 | —0.690| —0.795 | —0.525 | —0.655 ¥de
Output Voltage —_ — 7 2,6,89,10 1 - —_ 3 Vi (5)
—_ — 8 2,6,7,9,10 1 - —- 3 Yi (5)
- — 9 2,6,7,8,10 1 - - 3 Yi (5)
— — 10 2,6,7,89 1 — — 3 Vi (5)
“NOR” Logical “0" —_ 6 — 2,7,89,10 1 — — 3 Va (5) —1.560 (—1.850 |-1.465|—1.750 —1.340 |~1.675 vde
Output Voltage —_ 7 — | 268910 1 — — 3 Va 5)
— 8 —_— 2,6,7,9,10 1 —_ -_ 3 Ve (5)
— 9 —_ 2,6,7,81 1 —_ - 3 Ve (5)
—_ 10 — 1 — — 3 Ve (5)
“OR" Logical 1™ - 6 — 1 - — 3 Vs {4) —0.825 | —0.945 0.690 | —0.795 |—0.525 |—0.655 Vde
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 V2 (4) —1.560 [—1.850 [—1.465|—1.750 (—1.340 |—1.675 vdc
Output Voltage — —_ 7 1 —_ — 3 vz (4) :
— - 8 1 — —_ 3 vz (&)
— — 9 1 — — k] V2 (8)
— — 10 1 — — 3 V2 (4)
“NOR” Output
YVoltage Change — —_ 6 1 —_ 50 3 AVI (5) — |—0.055 — |—0.055 —  |—0.060 Volts
(No load to full load)
“QR" Output
Voltage Change _ 6 —_ 2,7,8,9,10 1 — 4® 3 AVs (4) — |—0.055 — 1—0.055 — [-0.080 Volts
(No load to full load)
“NOR" Saturation - — - 2,7,8,9,10 1 6@ - 3 Vi (8) — | —0.40 — —0.56 — | —0.68 Vde
Breakpoint Voltage - - - 2,6,8,9,10 1 70 — 3 Vi (5) — — -
- —_ — 2,6,7,9,10 1 30 — 3 V3 (5) —_ _ -
—_ — — 26,7810 1 90 —_ 3 Vi (5) - _ —
—_ — hnd 2,6,7,8,9 1 100 —_ 3 Vi (5) — — -
Pulse Pulse
Switching Times In Out Typ| Max | Typ| Max| Typ| Max
Propagation Delay Time 6 4 —_ 2,7,8,5,10 1 — b 3 tar (4) 8.0 120 8.5 125 100 15.5 ns
6 5 - 2,7,8,9,10 1 —_ - 3 tar (5) 6.5 10.0 6.5 11.0 15 140
6 4 —_ 2,7,8,9,10 1 - - 3 taz (4) 5.5 9.0 6.0 10.0 8.0 120
6 5 — 2,7,89,10 1 — - 3 a2 (5) 75 11.0 8.0 125 100 155
Rise Time 6 4 — 2,7,89,10 1 — — 3 @) 6.5 9.0 7.0 10.0 105 155
6 5 -_ 2,7,89,10 1 — - 3 t- 5) 8.5 14.0 9.0 145 11.0 17.5
Fall Time 6 4 - 2,7,89,10 1 - —_ 3 t (4 7.0 115 7.5 13.0 10.0 16.0
6 5 — {27890 1 —_ — 3 te(5) 70( 120 75| 125 100| 155
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%.
2 60 7 3
£ =
z - 3
o / o
=z 4 L e 2
=1 - 5
= 20| n_ — £ 10 L e p—
=] - - | s =] - mm——— —
& a e — i o—
= S e ——
= 5
0 T
30 90
2 z
= Z o .
= g y —
=
= = e " —
=10 = 3 -
had = — el e
— [
—_—
0
0 5 10 15 5 10 15
n, FAN-OUT n, FAN-QUT
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MECL MC300 series
R-S FLIP-FLOP L
DC Set-Reset flip-flop with an expandable input
and buffered outputs.
v SWITCHING TIME TEST CIRCUIT
i
E 220 E 220 €in OF Eins
Q
. ;1{ I \L v
Q
i g i
SET )_/ \_{ } RESET
—]
6 1., =
7 9
TO TEKTRONIX
- €in OF Enp 567
243 3 $24k — OR EQUIVALENT
1 il I Fan-in obtained with MC305
4 —52v input expanders; all but driven
| input connected to —5.2 V.
2k 875 2k S § . .
Stray capacitance introduced by the test jig:
Cs = {n + 12) pF where n = number of fan-outs.
2
Vee
TRANSFER CHARACTERISTICS " SWITCHING TIME WAVEFORMS
PW PW
100 ns fee- 100 ns
1350V €in 0 max \ max
" f- Ve INPUT T0 SET
&;
m R =6 22ns —e] [~—DELAY 0ms min
- S
INPUT 70 RESET . &R
1T — !
S
t—tas
0
04 Fa—— gy ——i
=3V
=25 Hz
“FOR Q" TESTS REVERSE "S" AND “R" CONNECTIONS Qour
—] et




MC302 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
—55°C | — —0.945 [ —1.450 —5.20
Ten%:rg:t:lre{ +25°C |—0.690 | —0.795 | —1.350 —5.20
+125°C | — —0.655 | —1.300 -5.20
Symbol Test Limits
) YH Vi | Vo | (' Ground Pin No —55°C ::-25°c +125°C Unit
Characteristic PiiNo | PinNo | PinNo | PinNo. | PinNo [ PinNo | PinNo | in( ) | Min| Max| Min | Max| Min | Wax
Power Supply Draia Curreat —_ — - 2,6,7,9,10 — - 3 1% (6) - 10.35 —_ 10.35 —_ 9.52 mAdc
Input Current 6 —_ — 2,7,9,10 — —_ 3 —_ —_— - 100 - _ #Ade
7 - - 2,69,10 - - 3 - - — - -
9 - - 2,6,7,10 - - 3 — - - - -
10 - - 2679 - — 3 1ia (10) - - - - -
Q" Logical *1” Output Voltage — — @ 2,79,10 - — 3 Vi(5) | —0.825 {—0.945 |—0.690 |—0.795 [--0.525 [—0.655 vdc
— — 0 269,10 — - 3 Vi(5) |—0.825(—0.945 |—0.690 |—0.795 [—0.525 [—0.655 Vvde
*“Q" Logical “0”" Output Voltage - — o) 2,6,7.10 - - 3 V2(5) | —1.560|—1.850 |—1.465 | —1.750 |—1.340 | —1.675 vde
- - 100 2,679 - - 3 Va(5) | —1.560(—1.850 [—1.465 [—1.750 |-1.340 |—1.675 vde
“@" Logical “1” Output Voltage — - 0O 26,710 - — 3 Vi(4) | —0.825(—0.945 |—0.690 |—0.795 (—0.525 [—0.655 vdc
- — 100 2,679 - - 3 V(@) |--0.825[—0.945 |-0.690 |—0.795 (—0.525 [—0.655 vde
T Logical “0” Output Voltage - — [} 2,7,9,10 - — 3 V2(4) | —1.560 |—1.850 [1.465 |—1.750 [—1.340 [—1.675 vde
- — ® 2,6,9,10 — - 3 Va(4) |—1.560 |—1.850 |—1.465 |—1.750 [—1.340 (—1.675 | Vdc
Q" Output Voltags Change - 6 - 2,79,10 — 50 3 AV (5) — |-00s5s] — |-0.055| — |-—0.060 Volts
" Output Voltage Change — 10 - 2679 - 40 3 AVI (4) — |-005s| — |—00s5] — |—0.060 Volts
Q" Saturation Breakpoint Voitage | — - - 279 6,100 — 3 Vi (5 — |~050 — |—0.65 — 1075 vde
Q" Sataration Breakpoint Voltage | — — - 279 | 6100 — 3 Vi (8 — [-o050 — |05 — |-o7s vde
Q" or “T" Latch Voltage - - — 279 6100 | — 3 Va(6,0) | —116 [—134 [—1.09 |-121 [-093 |—1.07 vde
Pulse Pulse
Switching Times In out Typ| Max| Typ| Max| Typ| Max
Propagation Delay Time 6,10 45 - 2,79 - - 3 1o (4,5) 90| 140| 105| 160| 220 290 ns
6,10 45 - 279 - — 3 tat (4,5) 85| 140| 115 195| 160 240
Rise Time 6,10 a5 — 279 - - 3 1:(4,5) sol 150f 1s| 190] 230f 310
Fall Time 6,10 45 — 2,78 — - k] te(4,5) 70| 130| 125| 195) 180] 29.0
Pins not listed are left open. (@ Input voltage is adjusted to obtain dV “q" /dVia = O; dV “Q" / dVi @ Current test conditions: no load = 0; full load = —2.5 mAdc £5%.

®Apply momentary Vime to set output, then V. for measurement.

@ Input voltage is adjusted to ohtzm av./uv.. Py

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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HALF-ADDER 1

MECL MC300 series

MC303

Half-adder that provides the “‘SUM"’,

SWITCHING TIMES TEST CIRCUIT

CARRY", and ""NOR'" functions simulta- °—|_]_ 2N709 Stray capacitance introduced by the test jig:
neously. —08 Cs = {n + 12) pF where n = number of fan-outs.
s “NOR”
30— 1 SN
e Sm g S0 ’) A ‘[
=
] N T0 TEKTRONIX I‘J ‘%‘ .
5 ’ I4__~-
}< “s2v OR EQUIVALENT LJ‘- =0
“NOR" TV = )
ON A V;, = —0.750 Vdc
}/ 4 "Ll .~
)
N “SUM"”
6
“CA%W' PROPAGATION DELAY RISE AND FALL TIMES
€out “SUM €out (“NOR" & “CARRY") “SUM' QUTPUT
7
e e e B B 1Y ¥ 50%
124k3 ik | g2k 2k %2!( 3 t
9 —— L. —
ty=l b= -l b=ty tUSUM?
8 7 IVO o1 $9 VJ’Z WAVEFORM AT INPUT 1 “NOR” "c‘l“RRV” OUTPUT & t, “SUM"
B £ €in OF GATE UNDER TEST NOR" OUTPUT ¢ upyop~
“ RECOVERY CHARACTERISTICS WITH SIMULTANEOUS “0” ON ALL INPUTS
T T 1
Ta=25°C
13 H = W
-1 all /
- 12 8&10
g
= tr
: /
10 “SUM”
g
< 9
PINS 7 & 9 ARE LOGICAL “0”
8 PINS 8 & 10 ARE TIED TOGETHER
y // TO PULSE GENERATOR OUTPUT
7
0.01 01 10 10 100
PW, PULSE WIDTH (us)
SWITCHING CHARACTERISTICS (10% to 90% distribution)
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MC303 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vdc =1%
—55°¢ — [-osas]-1. 5. —1.
@ Test - 0.945 [—1.450 5.20 1.25
Temperature +25°C —0.690| —0.795 |—1.350 —5.20 —115
+125°C — |—0.655|-1.300 —5.20 —1.00
Test Limits
Symbol Y 2590 r .
Vo [Vimx | WU Vee Vee | OV, Ground Pin No . + +125°C Unit
Characteristic PinNo |PinNo |Pin No PinNo | PinNo |PinNo | PinNo | PinNo in( ) Min| Max| Min | Max| Min | Max
Power Supply
Drain Current - — - 2,7.8,3,10 1 — — 3 I (2) — | 153 — 153] — | 141 mAdc
Input Current 7 — — 2,8,9,10 1 — — 3 lin (7) — — — w0 | — — «Adc
8 — — 1 — - 3 lin (8) — — - - -
9 - - 1 - - 3 lin (9) — — - — —
10 — - 1 — — 3 lin (10) — — - — -
“NOR” Logical “1"” — — 9 1 — — 3 Vi (5) —0.825 | —0.945 |—0.690 [—0.795 | —0.525 |—0.655 vde
Output Voltage — —_ 10 1 — — 3 Vi (5) —0.825 | —0.945 |—0.690 |—0.795 | —0.525 | —0.655 vde
“NOR” Logical “0" 9 — 1 — — 3 Ve (5) ~1.560 {—1.850 |—1.465 [—1.750 [—1.340 | —1.675 vde
Output Voltage — 10 — 1 — - 3 Vi (5) —1.560 [—1.850 | —1.465 |~1.750 | —1.340 | —1.675 vdc
“CARRY" Logical “1" — — 7 1 — — 3 Vi (6) —0.825 | —0.945 [—0.650 |—0.795 |—0.525 | —0.655 vdc
Qutput Voltage — — 8 1 — — 3 Vi 6) —0.825 | —0.945 | —0.690 |—0.795 | —0.525 | -0.655 vdc
“CARRY" Logical 0" — 7 — 2,89,10 1 — — 3 Ve (6) —1.560[—1.850 | —1.465 | —1.750 [ —1.340 [ —1.675 vdc
Output Voltage - 3 — 2,7,9,10 1 — — 3 Vi (6) —1.560 | —1.850 | —1.465 | —1.750 |—1.340 | —1.675 Vdc
“SUM" Logical “1" — 7,9 — 2,810 1 — 3 Vs (4) —0.825 |—0.945 | —0.690 | —0.795 | —0.525 | —0.655 vdc
Output Voltage — 8,10 — 2,79 1 — — 3 Vs (&) —0.825 | —0.945 | —0.690 | —0.795 | ~0.525 | —0.655 vde
“SUM" Logical "0 — 7 10 2,89 1 — — 3 V2 (8) —1.560 |—1.850 | —1.465 |—1.750 |—1.340 | —1.675 vde
Output Voltage — 8 10 2,79 1 — — 3 V2 (4)
- [ 8 2,7,10 1 — — 3 V2 {4)
— 10 7 2,89 1 — — 3 V2 (&)
*“NOR" Output
Voltage Change - 10 — 2,789 1 — Ho) 3 AVi (5) — |-0.055| — |—0.055| — |—0.060 Volts
(No load to full load)
“CARRY"’ Output
Voltage Change — — 7 2,8,9,10 1 — 6@ 3 AV (6) — |—0.055 — [—0.055 — | —0.060 Yolts
(No load to full load;
“SUM" Output
Voltage Change - 7,10 - 289 1 — 40 3 AVs (8) — |—0.055| — |—0.055| — |—0.060 Volts
(No load to full load)
“NOR” Saturation
Breakpoint Voltage — — - 2,789 1 0E — 3 Vi (5) — |—0.40 — |-0.55 — |—065 Vde
“CARRY" Saturation
Breakpoint Voltage - — — 2,8,9,10 1 70 — 3 Vi (6) — |-040 — |—0.55 - |—0.65 vdc
Pulse | Pulse
Switching Times In Out Typ; Max| Typ/ Max| Typ, Max
Propagation Delay Time —_ —_ _ 1 10 5 3 tai (5) 6.0 10.0 6.0 11.0 75 13.0 ns
- — - 1 7 6 3 tar (6) 6.0 100 60{ 110 75 130
— 7 - 1 10 4 3 ta (@ 80/ 120 80| 120{ 105/ 170
= - - 1 10 5 3 taz (5) 75| 105 75| 110{ 100 150
- - — 1 7 6 3 142(6) 7.5 105 7.5 110} 100/ 150
- 7 — 1 10 4 3 ta (4) 55 8.0 5.5 85 750 120
Rise Time - - — 1 10 5 3 () 60| 115 65| 120 75| 140
- - - 1 7 6 3 t (6) 6.0/ 115 65| 12.0 75| 140
— 7 —_ 1 10 4 3 te () 60| 100 65| 110 100 160
Fall Time — — — 1 10 5 3 (5 75| 120 80/ 135| 105] 165
- - — 1 7 6 3 (6) 750 120 80 135, 105 165
— 7 1 10 4 3 t (4) 80| 125 85| 135 110 180
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)
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’ BIAS DRIVER \ MECL MC300 series

MC304

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

3T Vee
Ry
4 300 Qy
o
TEST
POINT 2 R;
255k
] Ra
D, 2k

2lVEE

1
Ves
REGULATED
ouTPUT

ELECTRICAL CHARACTERISTICS

Test
Conditions
Vde+1%
—55°C —5.20
@ Test {+zs°c 520
Temperature | | 12500 | —s.20
Test Limits
Ve | L |6rouna| ™o =55% | s2s°c | +iz5°c | unit
Characteristic PinNo | PinNo| PinNo | in¢ )| Min| Max| Min | Max | Min | Max
Powsr Supply Drain Current 2 — 3 16(2) —_ 4.4 —_ 4.4 —_ 4.0 | mAdc
Output Voltage 2 10 3 A\ ] —1.19 | —1.32 |—1.09 |—1.22 |—0.95 | —1.08 Vde

Pins not listed are left open.

® Current test conditions: no load = 0; full load = —2.5 mAdc =5%.

r— CIRCUIT DESCRIPTION

Circuit Operation:
The divider network Ry, 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 —

Vec = 0; Veie=-5.2V, '
Vs = —1.15 nominal output voltage at 25°C




GATE EXPANDER

MC305

MECL MC300 series

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.

Vec o
MC305 MC305 MC306 L
GATE EXPANDER 3INPUTGATE & 2
$ S
jroTTmeeyT o ¥
T v N
! o
i ™
[ 2
1
i °
1
166 &7 o8 |09 Swo > L
| 4 S ::
+ o
L e - Vee O
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde +1% mAde
; —ssec| —20 [ -52] +20] +07 03 | —1.33
Tﬁmn{ +25% -20 [ -52] 20| +07 03 | —1.33
+125°¢ [ -20 |52 420 407 03 | —1.33
Test Limits
hol
Ve Ve |Vo| Ve | Ve | b | Gromd | hmee' [T —sr | 325°C | FiBC )
Characteristic PinNo  [PinNo | PinNo | PinNo | PinNo | PinHNo Pin No in{ ) Min | Max | Min | Max [ Min | Max Unit
Base Leakage Carrent 4 6 — 1 = = = 5 . (6) 05 | — | 05| — | 20 | whdc
s 7 — - - 5 Iae (7) - - 1 -
'y 8 - —_ - — 5 e (8) - - -
4 s - - - — 5 T (9) - — —
4 10 - - — — 5 In (10) — — -
Collector Leakage Current —_ —_— 5 _ 6,7,8,9,10 —_ 4 lcex (5) —_ 1.0 —_ 1.0 — 1100.0 ubdc
Input Voltage = = 5 = 2 s Vic(®) | —0810|—0.880 |0.680 |-0.730|—0.490|—0.540 | vdc
— —_ — 5 —_ 4 7 Vae (4)
— — — 5 - 4 8 Voe (4) l 1
- - 5 — 4 3 ie (4)
- — - 5 —_— 4 10 Voe (4)
Pulse | Pulse )
Switching Times In | out - Typ| Max| Typ| Max| Typ| Max
i —_ - — -— _ —_ ta 5.0 8.0 5.0 85 55 9.5 ns
Fropagation Detay Time : 8 —_ - —_ _— —_ — te 4.0 8.0 4.0 8.0 45 10.0
Rise Time s |lo| -] = | - — - - te 80| 105| 85| ms| ss5| 130
Fall Time 8 (o] —_ -— _ -_— —_ —_ t 3.0 85 s 8.5 45 9.5

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

SWITCHING TIME TEST CIRCUIT

=52V

Ta  Egiman)
0°C —0.780V
25°C -0800V
75°C —0850V

> 315Q)
3




“ l 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.

Vee

R SR
é o 305

<290

9
o,

EXPANDER
INPUT

I R !

ILV"

TO MC304

BIAS DRIVER 1284

*Resistors Rg are omitted in
MC307 circuits to permit re-
duction of Power Dissipation
in systems where logic opera-
tions are performed at circuit
outputs.

567 =3
12

INPUT PULSE t, AND t; = 6 =2 s OR EQUIVALENT | £——-
N oo
Stray capacitance introduced by the test jig: 3 )
Cs = (n + 12) pF where n = number of fan-outs. 7__.""°
PROPAGATION DELAY RISE AND FALL TIME
eouf? €in €out
90%
“oR” N ) 50% o
A T 10%
e i B ty- e-t,
€in €out
T Fan-in obtained with MC305
NOR 50% input expanders; all but driven
- —— input connected to —5.2 V.
tai f— ta2




MC306, MC307 (continued)

TYPICAL INPUT TYPICAL OUTPUT
CHARACTERISTICS CHARACTERISTICS
L I T
L Ta=25C b2 T|.=|25°c_
s U3l kYT Eg . 17240 1/24Q
5 {1/ conouction 53 | |
S REGION £ OE o
g TRANSITION g0
= T REGION 3= { {
| 3
my | Y
CUTOFF
- L1175k 2 4
oo REson A ¥
16 14 1z 10 08 06 20 16 1Z 08 04
€ (0.1V/DV) €qut 02 V/DIV)
TYPICAL SWITCHING TIME VARIATIONS
MC306
10 T T T 60 T T
SUPPLY VOLTAGE VARIATION m-lr VARIATION
% 4 FAN-QUT = 1
-~ = T, =25 P
5 8 = 20[“NOR"OUTPUT T
= ta = L~
H S
= the = / t/;/
6 2 /// e
FAN.OUT = 1 / |1 I
L1 =500 / L —1 /,——-—
“N6R"0l§TPUT ——— ta
S A T - R SN 12 18
Vg, POWER SUPPLY VARIATION (VOLTS) m. FANIN
SWITCHING CHARACTERISTICS (10% to 90% distribution)
5 3 & 60
2
£ P g
s 2 —— S 40 ——
g e = 3 -’ —
5 - 2 -— L ——
g L= 3 T
S - - § N ————
g em— - & U
< 0 E = 9
% 90
g 20 ) — —
= - — E -
: —- — m———— : - / /
g 1 E 2} — ————
- - p————— | z P “—’;—_________
0 o -
5 10 15 0 5 10 15
n, FAN-OUT n, FAN-OUT
“NOR” OUTPUT

——— —55°C and +25°C
—— +125°C



MC306, MC307 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
—58%¢ | — [-0.945] —1450] —5.20] —1.25
m?::':r e{ +25°C | —0.690] ~0.795 | —1.350 [ —5.20 | —1.15
P +125°% | — 0,655 —1.300] —5.20] —1.00
Symbol Test Limits
3 Y (View | W Vee | Voo | OV, [ & Ground Pin No —355°C +25°C +125°
Characteristic PinNo | PinNo | PinNo | PinNo| PinNo | PinNo [PinNo | PinNo in( ) Min[ Max| Min| Max{ Min | Max
Power Supply Mcaos | — — — 12878 1 — — 3 ) — 1 s8s| — | s8] — | sas mAdc
Drain Current MC307 — — — {2678 1 — — 3 1e(2) — 36 — 36 — 3 mAde
Input Current 6 — — | 228] 1 — - 3 ) —1 =] =1 w0 —| — | wae
7 —_ — 2638 1 — - 3 lin () - - - l - - ‘
8 — — | 267] 1 - — 3 Vin (8) - =1 = -1 -
“NOR" Legical “1" — — 6 | 278 1 - — 3 Vi(5) |-—0.825(—0.945|—0.690|—0.795|—0.525 0655 | vac
Output Voltage - - 7 | 288] 1 -1 = 3 e ‘ & l l l l
— _ 8 2,67 1 -— —_— 3 Vi (5)
“NOR” Logical ‘0" — [ — 278 1 - - 3 Va(5) | —1.560—1.850 |—1.465|—1.750|—1.340 |—1.675 Vvde
Ontput Voltags - 7 — | 268 1 - | = 3 vi(s) l J ‘ ‘
—_ 8 _ 2,67 1 -_ —_ 3 Ve (5}
“OR" Logical 1" — ] — [a278] 1 — - 3 Vs#) | —0.825|—0.945 |—0.630|—0.795|-0.525 [—0.655 | Ve
Output Vaitage - 7 — | 268| 1 - - 3 Vi () ‘
- ] — | 27| 1 — - 3 Vs (4)
“‘OR" Logical 0" —_ —_ [ 228 1 —_ — 3 Vz(4) —1.560| —1.850 | —1.465 | —1.750 | —1.340 | —1.675 Vde
Gutpot Voltage - - 7 | 268 1 - | - 3 Vi (8) ‘ l ‘ ‘ l
- - s | 267 1 - - 3 Vi)
“NOR” Dutpat
Veitage Changs — - 6 | 278| 1 - 50 3 AV (5) — |-o0ss] — |-00ss| — |—0.060
(Mo load to full foad)
“OR™ Output Veitags Change - 6 — lars]| 1 — [} 3 AVs (8 — [—ooss| — [-o0ss| — |—0.060
(No load to full load)
"HOR" Sateration _ - -— 278 1 ® —_— 3 Vi (5) - | —0.40 — | —0.58 — | —0.68 Vdc
Sreakpeiat Veitage - — — | 288] 1 1| — 3 ) - ‘ - ‘ - ‘ ‘
— - — | as7| 1 0 | — 3 v (@) — -~ —
Pulse Pulse
Switching Times In Out Typ| Max| Typ| Max| Typ| Max
Propagatisa Delay Time [ 4 _ 2,78 1 -_— —_— 3 tar (&) 10 nuo 70 | 115 9.5 14.5 ns
6 S —_— 278 1 —— bt 3 tar (5) 55 0.0 55 | 105 7.0 125
6 4 — 2,78 1 — — 3 ta (4) 5.5 100 55 110 7.0 125
6 5 - 278 1 —_ _ 3 ta (5) 7.0 105 7.0 11.0 95 145
Rise Time [ 4 — 2,78 1 - - 3 @) 60f 85] 60| 100 | 80 130
6 E —_ 2,18 1 - - 3 t. (5) 75 118 75 125 95 15.0
Fall Time 6 4 -— 2,78 1 -— —_ 3 tr (4) 65 105 6.5 120 9.0 15.0
6 5 — 2,78 1 - -_ 3 t(5) 65 120 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)
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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.

STV.x

5 225 225

Y Y —

[=3:

TR

650 N
7

12 { 24k 24k } a5
n

L
2
6 SET ] RESET 1
ke b
2k 2k§ 375k 75k3 32k 32K
20Vee
TRANSFER CHARACTERISTICS
~1350V €in 0
Vi %
v, y;— Cout
\
X
“§ = Q" XY
- UNIT:
R o |NDER| o | SCOPE
0 o Q— :mr;:—‘%,—\—v
-3V 0
~25Hz -,L

“FOR “Q" TESTS REVERSE “S™ AND “R" CONNECTIONS

FIGURE 1 —SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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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%
—55°C| —  |{-0.945 | —1.450 —5.20
Test
n[?perm"e +25°C | -0.690 [-0.795 | —1.350 —5.20
+125°C| — |-0.655 | —1.300 —5.20
Test Limits
Symbol S ° ° i
L L Vee dv,, i Ground Pin No —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 —_ 12689 — — 3 e (2) — 22.0 — 21.0 —_ 19.5 mAdc
Input Current 7 _ - 1,26,89,10 — — 3 lin (7) — - — 100 — - uhde
8 — — 1267910 — - 3 lin (8) - - - - -
9 — - 1,2,6,7,8,10 — — 3 lin (9) —_ - _ — —_
10 - — 1,26,7,8,9 - — 3 tin (10) — — — — —
g™ Logical “1”

Output Voltage — - 6@ 1,2,7,89,10 —_ - 3 Vi (5) —0.825|—0.945 |—0.690 | —0.795 |—0.525 [ --0.655 Vdc
Q" Logical 0"

Output Voltage — — i 1@ |[2678910 | — — 3 V2 (5) —1.560 |—1.850 [—1.465 |—1.750 [—1.340 |—1.675 vde
“T° Logical “1" !

Output Voltage - — 10 2,6,7,8,9,10 — - 3 Vi (4) —0.825|—0.945 |—0.690 |—0.795 |—0.525 [—0.655 Vde
“@" Logical “0" !

Output Voltage - — ! 6@ | 1278910 | — — 3 Vi (4) —1.560| —1.850 —1.465 | —1.750 |—1.340 | —1.675 vde
“Q" Output Voltage Change - 6 — 1278910 | — He) 3 AV (5) — |-0055| — |-0.0s5| — [-0.060 Volts
" Output Valtage Change — 1 — | 2678810 | — 4@ 3 AVI () — |-0055| — |-0055] — |~0.060 | \Vaits
Q" Saturation

Breakpoint Voitage — — — 1278910 | 60 - 3 Vi (5) — |-0.50 — |-0.65 — |-0715 vde
“@” Saturation

Breakpoint Voltage - — — 2.6,7,89,10 10 - 3 vi(4) .. — |—0.50 — {—0.65 — |-075 Vde
“Q or “@” Latch

Voltage — — — 2,7,89,10 160 - 3 Ve (1,6) —1.16 (—1.34 }-1.09 |—1.21 |-0.93 |-1.07 Vde

Pulse Pulse
In Out
Toggle Frequency
(See Figures 1 and 2) 7.10 5 1269 — - 3 frog — - 15 — - - MHz
Sensitivity (No Toggle) 7,10 4 1,2689 — — 3 See Figure 3
8,9 5 1,2,6,7,10 — - 3 See figure 3
Sensitivity (Toggle) 7,10 45 12,689 — -_ 3 - See Figure 4 >
Switching Times Typ| Max| Typ| Max| Typ| Max
Propagation Delay 7,10 45 1,2.6,89 — — k] ter (4,5) 70| 115 70 125 95| 185 ns
7,10 45 1,2,689 — — 3 1ar (4,5) 8.5 14.0 85 145 10.0 16.5

Rise Time 7,10 45 1,2,6,89 — - 3 t (4,5 6.5 13.0 6.5 13.0 10.0 185

Fall Time 7,10 45 12,689 —_ - 3 4 (4.,5) 751 145 85/ 155| 115 200
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 ma to set output, then V. for measurement. @ Input voitage Is adjusted to obtain aV:/dVin = go.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
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DUAL 2-INPUT GATES L

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
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MC309, MC310, MC311 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1%
—ss0c| — | —0945]—1450] —5.20 |-1.25
. @ “ﬁl { +25° | —0.690] —0.795 | —1.350| —520 [-1.15
emperature |, ypgop | | —0.655 | —1.300| —5.20 |—1.00
Symbol | Test Limits
T —55C | 425°C | +125°C |
. Vo | View | V| Ve | Va |0V, ground | pinNo —55°C +25°C | +125°C
Characteristic PinNo | PinNo | PinNo | PinNo |PinNo|PinNa | PinNo | PinNo | in( ) Min| Max| Min| Max| Min| Max
Power Supply MC309, MCI10 — —_ — 2,7,8,9,10 1 —_ -_— 3 1:(2) — 13.0 —_ 13.0 — 12.0
Drain Current MCI11 — —_ — 2,7,89,10 1 —_ —_— 3 Ie(2) - 10.1 — 10.1 —_ 9.3
Input Current 7 _ - 2,8,9,10 1 —_ —_ 3 ln () —_ - - 00 — —_
[ — — {27910 | 1 — - 3 ) - - - - =
9 — — Ja27810 | 1 — - 3 T ) - -1 - - -
0 | — — 288 | 1 | = | — 3 1 (10) -1 -] - -] -
“ROR™ Logical 1" -— -— 7 2,89,10 1 —_ —_ 3 Vi (6) —0.825 | —0.945 [—0.690 | —0.795 | —0.525 { —0.655
Output Voltage —_ — 8 2,79,10 1 — — 3 Vi (6)
—_ -_ 9 278,10 1 -_— —_ 3 Vi (5)
- - w0 2188 | 1 | = | — 3 Vi
“NOR" Logical “0” - 7 _— 2,89,10 1 - — 3 Va (6) —1.560| —1.850 | —1.465| —1.750 (—1.340 —1:675
Output Voitage _ 8 - 2,7,9,10 1 —_ —_— 3 Y4 (6)
-— 9 —_ 2,78,10 1 —_ — 3 Ve (5)
— 10 -_— 27,89 1 —_ —_ 3 Va (5)
“NOR™ Output Voitage Change — — —_ 2,7,89,10 1 —_ 6® 3 AV (6) — |—0.055 — [—0.055 — |-0.060
(No foad to 'lqll load) — -_— —_ 2,7,89,10 1 — 5@ k] AV (5) — |—0.055 — |—0.055 — |—0.060
“NOR" Satwratien —_ —_ —_— 2,8,9,10 1 70 —_ 3 ¥ (6) — 1—0.40 — |-055 |- — ¢—0.68
Breakpoint Voltage — —_— -— 2,7.9,10 1 .10) — 3 Vi (6) - — -
-~ - — |28} 1 | @] — 3 Vi) - - —
—_— —_ — 2,739 1 100 — 3 V(5 —_— -_ —
Switching Times Pulse | Pulse
n Out Typ| Max| Typ| Max| Typ| Max
Propagatioa Delay Time 7 6 - 289,10 1 —_ - 3 ta (6) 5.5 10.0 6.0 11.0 70 12.0
10 5 — 2,789 1 —_ —_ 3 ta (5) 5.5 10.0 6.0 11.0 7.0 12.0
7 6 —_ 2,89.10 1 -_ — 3 ta (6) 6.5 13.0 7.0 135 9.5 15.0
10 5 —_— 2,789 1 -— -_— 3 ta (5) 6.5 13.0 70 13.5 9.5 15.0
Rise Time 7 6 _ 289,10 1 —_ —_ 3 1 (6) 6.0 12.0 6.0 120 70 135
10 5 —_ 2,789 1 —_ —_ 3 t: (5) 6.0 12.0 6.0 12,0 7.0 135
Fall Tima 7 6 —_ 289,10 1 — —_ 3 t (6) 7.0 13.0 15 14.0 9.5 17.0
10 S - 2,789 1 —_ _— 3 1 {S) 7.0 130 15 14.0 9.5 17.0

Pins not listed are ieft open For MC310, connect pin 4 to pin § 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)
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[ DuaL 3MPUT eATE L 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.

SWITCHING TIME TEST CIRCUIT
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MC312A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Ve +1%
—55°C — —0.945 | —1.450 —5.20
'y @ Test { +25°C| —-0.690{ —0.795 | —1.350 —5.20
v +125°C — —0.655 | —1.300 —5.20
Symbol Test Limits
. Vo | Ve V. Ground Pin No .—-55"8 :}-25’0 -!-125"6 Unit
Characteristic PinNo| PinNo | PinNo Pin No in( ) Min|{ Max; Min| Max| Min | Max
Power Supply Brain Current - — — 3 1e(2) — 177 — 17.0 — 164 mAdc
Input Current 1 — - 3 Tin (1) — - - 100 — — uhde
6 - - 1278910 | — - 3 Lin (6) — - - - -
7 - — 1268910 | — — 3 lia () — — - - —
8 - — 1267910 | — — 3 tin (8) - - - - -
9 — — 1267810 | — - 3 lin 9 - — — L - —
10 — - 1,2,6,7,8,9 — — 3 tia (10) — — — — —
““NOR™ Logical *“1"" — — 6 1,2,7,8,9,10 - — 3 Vi(s) | —0.825]|—0.945 |—0.680 (—0.795 | —0.525 |—0.655 vde
Qutput Voltage — — 7 1268910 [ — — 3 Vi (8)
— — 8 1267910 | — - 3 Vi (s)
— — 1 2678810 | — - 3 i@
— - ] 1267810 | — — 3 Vi@ ‘
- — 10 1,26,789 —_ — 3 i (@)
“NOR" Logical “0" — 6 - 1278910 | — - 3 Vi(5) | —1.560|—1.850 |—1.485 |—1.750 [—1.340 |-1.675 vde
Output Voitage - 7 - 1,268910 | — — 3 Ve (S)
— 8 — 1,267910 | — - 3 Vi (5)
- 1 - 2678910 | — — 3 Ve (8)
- 9 - 1,2,67810 [ — - 3 Va (8)
— 10 - 12,6789 — — 3 Ve (4) i
“NOR" Output Voltags Change — — 6 1,2,7,8,9,10 — (16} 3 AV (5) — |-0.085| — |-0.055{ — |-0.060 Volts
- — 1 2678910 | — [16) 3 AVi (8) — |-00s5| — [-00s5| — |-0.060 Volts
“NOR" Saturation - — — 127,890 | 6@ - 3 Vi (5) — {040 — |-058 — |08 vde
Breakpoint Voitage — - — 1268910 | 70 — 3 Vi (5) — — -
— - — 1267910 | 80 — 3 Vs (5) - - -
- - - 2678910 | 10 - 3 Vi (4) — — -
— —_ — 1,2,6,7,8,10 Ho) — 3 Vi) - - -
— — — 126789 | 100 — 3 Vi (@) — — —
Pulse Pulse
Switching Times in Out Typ| Max| Typj Max| Typ| Max
Propagation Delay Time 5 B - 1278910 [ — — 3 tar (5) 65| 15| 65| 05| 75( 115 ns
1 4 — 2678910 | — — 3 ta (4) 65| 105| 65| 105 75| 115
s 5 - 12,78910 | — - 3 ta (5) 85| 115 85| 115| 100| 150
1 4 — 2678910 | — - 3 e (4) 85| 115{ &s| 115| 100} 150
Rise Time 6 5 — 1278910 | — - 3 [30) 90! 125| 95| 125| 115] 155
1 4 - 2678910 | — - 3 t(4) 90] 125| 95| 125| 115] 155
Fall Tims 6 5 —_ 1,2,7,88,10 - - 3 t (5) 85| 140 80| 10| ns|{ 170
1 4 - 2678910 | — - 3 tr (&) 85| 10| 90| 10| 15| 170
Pins not tisted are left open.
®nput voltage is adjusted to obtain dv “NOR” /dVis = 0. ®Current test conditions: no load = 0; full load = —2.5 mAde =5%.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
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[ QUAD 2-INPUT GATE L

MECL MC300 series

MC313F

Quad 2-input gate that provides the positive
logic ““NOR’’ function, and features an internal
bias driver.
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SWITCHING TIME TEST CIRCUIT
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MC313F (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
_ Vde = 1%
—55°C | — | —0.945 | —1.450 —5.20
¥ @ Test {+zs‘c —0.690 | —0.795 | ~1.350 —5.20
s +125°C — | —0.655 | —~1.300 —5.20
Symbol Test Limits
] L] Y1
- Vi | Vi | W Vee @V, | 1 |Ground | “pinno —55°C 425°C [ +125°C Unit
Characteristic PinNo | PinNo | PinNo Pin No PinNo| PinNo | PinNo | in( ) Min| Max| Min| Max] Min | Max
Pawer Supply Drain Current — — 1,3679,10,11,12,14 | — — 4 Te(3) — 30| — 30.0 290 | mAde |
Taput Carrent 1 = = | 367910,11,12,04 — — 4 Vin (1) —1 =1 =1 w}| -1 — uhde
6 — — — - 4 Tin (6) — — — - —
7 — — - = 4 lin (7) - -1 - - -
8 - - — —_ 4 1in (9) — - — - —
10 - - - - 4 Tia (10) - =1 - - -
11 — — — — 4 tia (11) - -1 - e
12 - - - — 4 Tin (12) - — - - -
14 = - — — 4 Lin (14) - = = - -
“NOR" Logical "1" — — 1 — — 4 Vi(2) | —0.825|—0.945 [-0.690 [-0.795]—0.525 |-0.655 Vdc
Output Voltage - — 6 — - 4 Vi (5)
— - 7 - - 4 Vi (8)
- — 9 - —_ 4 Vi (8)
— — 10 — — 4 Vi (8)
- - 1 - - 4 Vi (13)
- - 12 - - 4 Vi (13)
_ — u — — 4 Vi (2)
“NOR" Logical “0™ — 1 — |3 — — 4 Ve(2) | —1.560-1.850 |1.465 |-1.750 1340 [--1.675 |  Vdc
Output Voltage — 6 — 13,7, - — 4 Ve (5)
— 7 — | 1,36.9,10,11,12,14 — - 4 Ve 5)
— 9 — | 13asr10111218 | — - 4 Ve (8)
— 10 _ 1,367.9,11,12,14 — - 4 Ve (8)
— 1 — 1,36,7,9,10,12,14 - - 4 Ve (13)
— 12 — 1,3,6,7,9,10,11,14 — — 4 Ve (13)
— 14 — 1,3,6,7,9,10,11,12 — - 4 Ve 2)
“NOR” Output Voltage Change | — = — (1367910111214 | — 20 4 AVI (2) — |—0w0ss | — [-0.085| — [-0.060 | Voits
(No foad to full load) - — — 1367920111214 | — 50 a &V (5) — - -
— — —  [1,3,67,9,30,11,1214 | ~— 80 4 AVI (8) — l — —
— - — |13e790011214 | — | 130 4 AV (13) — — —
“NOR™ Saturation — — = [136798,0011,12,14 | 1® | — 4 Vi) —|-040 | — |055 ) Vdc
Breakpoint Voltage - — — |raersioinizie | 10 | — 2 Vi (5) - - -
- - —_ 1,3,6,7,9,10,11,12,14 100 _— 4 Vs (8) —_ ,‘ —_ —
- — — 1367910111214 | 120 | — 4 Vi (13) — — —
Pulse | Pulse
Switching Time in Out Typ| Max| Typ| Max| Typ| Max
Propagation Dalay Time T — | 3679101L12,14 - - 4 ta (2) 65 110] 65| 10| 80| 15| ns
6 5 - 11,12, - - 4 tat (5)
9 8 — ,11,12.14 —_ bl 4 a1 (8)
1 13 — | 13679101214 - — 4 tar (13)
1 2 — |3s79101112,04 — - . ta () 85| 135| 85| 135 100| 160
6 5 — 1379101112, — — 2 ta (5)
9 8 — 1136710111218 | — - 4 ta (8) ;
1 13 - 1,3,6,7.9,10,12,14 - - 4 tee (13)
Rise Time 1 2 — | 36791011,12,14 — - 4 te(2) 85| 125| 90| 125 10| 155
6 5 —  [13791011,12,14 - — 4 t(5)
9 8 —_ 1,3,6,7,10,11,12,14 —_ — 4 te (8) &
1 13 — | 13679101214 — — a t (13)
Fall Time 1 2 —  |3s79101m,1214 - - 4 t(2) 90| 140 95| 140§ 115| 170
6 5 — [ 13791011,12,14 — — 4 te (5)
9 8 — |1367101112,14 — — 4 te (8) l t * ‘ {
1 13 — 1,3,6,7,9,10,12,14 — - 4 1 (13)\

Pins not listed are left open @ tnput voltage is adjusted to obtain 8V “NOR™ /dVi» = 0. @Current test conditions: no load = 0; full load == —2.5mAdc £5%.

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.
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FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY

ety —— o . —]
90%
10%

0.800 V min

tt;=6nsmax t,=5nsmaxj——

INPUT

50%

=t

—-155 vV

t

FIGURE 3 — SENSITIVITY (NO TOGGLE)

TRANSFER CHARACTERISTICS

- €in
1350V 0
Vi - Ve
) o
v ) V] out
\ 1
X
g pem O .
UNIT-1—Q
“NoR" k- [UNDER] n_ | SCOPE
0 Q—O—.IET =0y
S
-3v o
= 25Hz =

*FOR "Q" TESTS REVERSE “S” AND “R" CONNECTIONS

TO “A”" CHANNEL OF TEKTRONIX 567 SCOPE
€n OF Eins

—o— 2
UNUSED INPUTS TO Vee

EITHER QUTPYT TO “B” CHANNEL
OF TEKTRONIX 567 SCOPE

FIGURE 1 -SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

€n OF €inr
=52V
Bins 0300 Vmax  —=f =5 nsmin
RAMP
INPUT 90%
10%
—1465V
}-500 s min-e-b=— 200 ns =} j=— 10 ns max
&g MM — tw ns max
RESET
INPUT I 0%
—1550V 10%
0800Vmin—  b==500 ns min-=]
170 mV max
Qor G- \j
OUTPUT Em—
WAVEFORMS f\—__
QorQ

170 mV max

Stray capacitance introduced by the test jig:

Cs = (n + 12) pF where n = number of fan-outs.
Tord

&1

9or 10}

@
LIO TEKTRONIX
567
OR EQUIVALENT
— —t= 6£2ns

FIGURE 4 — SENSITIVITY (TOGGLE)

—- TO “A” CHANNEL OF TEKTRONIX 567 SCOPE

in OF €ins

L 500 ns min

0550V min

50%
INPUT s [=—PW 100 ns max——L—
ta

90%

50%
“EITHER” OUTPUT 10%

t—e ol

EITHER" OUTPUT 0%

— 50%
10%

tas -

—={ |==19.5 ns max

INPUT =
— 1465V | 10%

EITHER QUTPUT TO “B" CHANNEL
OF TEKTRONIX 567 SCOPE

4




MC314 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
— — | —0.945| —1450; —5.20
Test s5°¢
ngﬂ‘amre + 2591 —0.690/ —0.795 | —1.350 | —5.20
+125°%¢ — | -0.655[ —1.300] —520
Test Limits
Symbol —55°¢C 250 o Uni
- Y (Vi | W Vee v, Ground Pin No +25°C +125°C nit
Characteristic PinNo |PinNa |PinNo PinNo |PinNo | PinNo| PinNo in{ ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — 7,10 —_ 1,2,6,8,9 - — 3 1e(2) - 8.5 —_ 28.5 — 21.5 mAdc
Input Current 7 — - 1,2,6,8,9,10 - - 3 lia () — — — 100 - - uhdc
8 - — |1267810] — — 3 lin (8) — — - — —
9 — — |1287810f — — 3 Iin (9) — — — — —
10 - - 1,2,6,7,8,9 —_ - 3 1in (10) — — —- — —
Q" Log.cal 17
Output Voitage - - §@ 1278910 — - 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 {—1.240 | —1.675 vde
@ Logical 1"
Qutput Voitage - — 1@ 2,6,7,8,9,10 - — 3 Vi (4) —0.825 | —0.945 |-0.690 (--0.795 {—0.525 |- 0.655 Vdc
ogical "0
Gutput Voltage - - 6@ 1,2,7,8,9,10 —_ —_ 3 V1 (4) —1.560 | —1.850 }—1.465 |—1.750 |—1.340| —1.675 vdc
Q" Output Voltage Change _ 6 —_ 1,2,7,8,9,10 —_ 50 3 AVi (5) — |—0.085 — |—0.055 — {—0.060 Voits
" Output Voltage Change —_ 1 — 2,6,7,8,9,10 - 4@ 3 AVi (8) — |—0.055 — |-0.055 — |~—0.060 Voits
Q" Saturation
Breakpoint Yoltage — - — 1,2,7,8,9,10 6® - 3 Va(5) — |-0.50 — |—0.65 - |—-0.75 Vde
Breakpoint Voltage —_ — —_ 2,6,7,8,9,10 10 - 3 Vs (&) — {—=0.50 — |—0.65 — |-0.75 Vdc
“@" or “@” Latch
Voltags — — - 2,7,89,10 160 - 3 Ve (1,8) —116 |~1.34 |-1.09 |—1.21 (-0.93 |-1.07 Vde
Pulse | Pulse
tn Qut
Toggle Frequency
(See Figuses 1 and 2) 7.10 5 — 1,269 — — 3 109 — — 30 —_ —_ — MHz
Sensitivity (No Toggie) 7,10 4 — 1,2689 —_ —_ 3 See Figure 3
89 5 — | 126710 - - 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 Time 7,10 45 - 12689 — — 3 ter (4,5) 11.0 16.0 120 16.0 140 240 ns
7,10 45 — 12,689 — - 3 tor (4,5) 120f 160 13.0( 160| 150 240
Rise Time 7,10 45 —_ 12,689 — — 3 - (4,5) 11.5 16.0 12,5 16.0 15.0 26.0
Fall Time 7,10 45 —_— 12,689 — —_ 3 11 (4,5) 11.5 16.0 125 16.0 150 26.0
Pins not listed are left open. ® Input voltage is adjusted to obtain dV,,/dV,, =0. @ Current test conditions : no load = 0; full load = —2.5 mAdc =5%.
® Apply momentary Vi mm to set output, then Vin for measurement. @ Input voltage is adjusted to obtain d¥i/dVin = oo.
SWITCHING CHARACTERISTICS (10% to 90% distribution)
E . - mm— g
2 | —m———T z _
a 2 e =g -
= = - p—
1= m—] S P
H g " I
] - - e — . em— & - —" — puggueme——
£ - £ e
g £ s
5 3
0 0
30 60]
- ———— -
— — i ——— — z
o 13
Z 20 Wy
= =
- -
7 [ R Y -
= 10 =20
oF
0 0
0 5 10 15 0 5 0

n, FAN-OUT

— —55°C and +25°C
—— +125°C

n, FAN-QUT




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 “NOR”
t? 5 Y3 04 o
uDRn O
> >
3; 290 3153 ]
p:
\| l/ — V —52v 10 TES)K[;I;ONIX e
EE \J
OR EQUIVALENT ” min 93 § COAX
Btf ns F—Sﬂnstyp_—:- 61? ns
€ f
" 90% Vi = —0.725 =0.070V
5“/0
10% v, = -1600 =0.150v
L —-|ta T—— —=ts
25k 3; 124k 25k wop f-te ||t
90%
1 Lol o
6 o7 8 1 2
910 Vae Vee — |ty | ta2
AN B.ITSNII)%?\%R I k
90%
50%
“NOR” e————— 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 +125°¢ | — | —0.655 [—1.300] —5.20 [—1.00
Test Limits
) Vo [ Vi | % | Ve [ Ve | KO | Grouna | Y™ T s T gasec | izt | unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo | PinNo Pin No in( ) Min | Max | Min | Max| Min | Max
Power Supply Drain Current — — — 26,78 1 45 3 e (2) — 45 — 45 — 45 mAdc
Input Current 6 — —_ 2,78 1 —_— 3 lin (6) -— — — 100 - - whde
A0 il S 1 =S O 30 I O I
8 - — | 286 — i -] -] - -] -
“NOR” Logical 1" — — 6 2,78 1 45 3 Y1 (6) —0.805 [ —0.945 |—0.670 |—0.795 | —0.505 [—0.655 Vdc
Output Voltage — - 7 ggg ! :.g 3 vi (7; ‘ ' { '
— - 8 .6, X 3 Vi (8
“NOR" Logical “0" —_ 6 - 27,8 1 45 3 Y4 (6) —1.540 | —1.850 |-1.450 (—1.750 | —1.320 |—1.675 Vdc
Output Voltage — 7 — ;s;x i :: g @) + * '
— 8 — 5, , Va
“OR” Logical “1" _ 6 _— 2,78 1 4,5 3 Vs (6) ~—0.805 {—0.945 {—0.670 |—0.795 |—0.505 |—0.655 Vdc
Outpat Voltage - 7 - 2,68 1 45 3 ;s [J) * ' *
- 8 — 2,67 1 45 3 s (8)
“OR” Legical “0" — — 6 2,78 1 4,5 3 V2(6) —1.540 |~1.850 |-1.450 [—1.750 |—1.320 |-1.675 Ydc
Output Voltage — — 7 26,8 1 45 3 v (7) ¥
— — ] 2,67 1 45 3 V2 8)
Switching Times Pulse | Pulse Typ| Max| Typ| Max| Typ| Max
fintnt N B I A - O e O T T B 3 B e
-_— 7,8 _— 1 A . X X K |
6 5 — 278 1 - 3 tdz (5) 12.0 25.0 120 25.0 13.0 30.0
6 4 — | 278 1 — 3 tdz (4) 100/ 200| 100| 200| 10| 250
Rise Time 6 5 _— 278 1 —_ 3 1 (5) 13.0 25.0 13.0 25.0 16.0 31.0
6 4 —_ 278 1 —_ 3 @) 10.0 200 10.0 20.0 145 26.0
Fail Time 6 5 — 278 1 - 3 e (5) 15.0f 350 | 150 3s0| 200/ 400
6 4 - 1 — 3 (&) 150/ 350 150| 350| 200( 400

Pins not listed are left open, @ Output is loaded with a 93-ohm resistor.



LAMP DRIVER

MC316

Lamp driver that provides “OR’’or ““NOR"’ Iogic
depending on the bias arrangement used and is
capable of driving 6V lamps.

MECL MC300 series

OUTPUT © 9 Vec © 10
400
s
S 3k
Bl
Lal
3
003
P
750
4 5 6 &3 2 7 8
GND Vee
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde 1% mAdc
@Test —s50¢ | — | -0945][-1450[ 520 | —~1.25 [ +60 | 100
Iempemure{ +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
Symbal Test Limits
Ve [View | W Vee Vo Vec | k@ |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 - 456 - 2,7 8 10 - 3 1c (10) - 21.0 —_ 2.0 —_ 205
—_ 4,56 —_ 2,7 8 10 _ 3 e (2) — 8.0 -_ 8.0 - 7.7 mAdc
Input Current 4 - —_ 2,567 8 10 _ 3 lin () — — — 200 —_ —_ uAdc
5 —_ -_ 24,67 8 10 - 3 i (5) —_— - —_ —_ —
6 - — 2,457 8 10 — k] Tin (6) — — - — _
7 —_ —_ 2,456 8 10 — 3 lin (7) —_ — — — —
8 - —  |2457 6 10 — 3 lin (8) — — — _ _
QOutput Voltage, Lew — — 6 2,457 8 10 9 3 Vou (9) — 0.9 —_ 1.0 — 0.8
- - 6 24538 7 10 9 3 Vo (9) — 0.9 -_ 1.0 -_ 08
QOutput Voltage, High -— 4 - 2586,7 8 10,90 - 3 Vo (4) - - — 58 — 5.8 vde
—_ 5 _ 24,67 8 10,90 —_ 3 Vou (5) — — —_— -
—_ 6 —_ 2,457 8 10,90 -— 3 Vo (6) — —_ —_ -
_ 6 - 2,458 7 1090 — 3 You (6) — —_ — —

Pins not listed are left open. @ Pin 9 is connected to Vcc through a 10 k-ohm resistor.

@1, specitied for ambient temperature conditions. }. = 100 mAdc at Te = +125°C is acceptable, requiring a heat sink.




MECL-TO-SATURATED LOGIC MECL MC300 series
TRANSLATOR

MC317

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.

OUTRUT © 9 VccT 10 : SWITCHING TEST CIRCUIT AND WAVEFORMS
O—LI— TO TEKTRONIX 567 OR EQUIVALENT
Sk
1 21k
>
S 2k
-
100 i;
INPUT PULSE TO Lat=6=2ns
UNIT UNDER TEST 50%5 150 s typ Z Vi = —0.745 £0.055V
u ; Vu=—1575=0.110V
OUTPUT PULSE L TR
SWITCH POSITI - b
( 0SITION b) 15V@25°C
ettt ton 125V@125°C
750
SV
OUTPUT PULSE 19
(SWITCH POSITION a)
o3 2 7 8
GND Vee
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde =1% mAde
@ { —55°C) — 1-0945]-1450 | —520 | —1.25[+60 | 10
+25°€ |—0.690 | —0.795 [—1.350 | —5.20 —115 | +6.0 10
Temperatare \ 4 vago [ — o655 [—i300 T 520 T 100 e T 1o
Symbol Test Limits
- Vo | Vie | W Ve Vo [ Ve | L Ground | “pinno —55°C +25°C +125°C | Unit
Characteristic PinNo| PinNo | PinNo | PinNo | PinNo |PinNo| PinNo [ PinNo | in{ ) | Min | Max | Min | Max | Min [Max
Powar Supply Draix Current — 6 - 2457 3 10 — 3 Ic (10) — 10| — [ 70] — [ 68 mAdc
- — — 24,567 3 10 — 3 1@ - 10| — [ 70| — | 68 | mace
Input Current 4 — — 2567 8 10 - 3 lia (4) - - — 200 | — - #hde
5 — — 2467 8 10 - 3 lia (5) - -] - - |-
3 - - 2457 8 10 — 3 lin (6) - -1 - - |~
7 - - 2,458 6 10 — 3 la () - =1 = - | -
s - - 2457 6 10 . 3 lin (8) - =1 = -1 -
Oatpat Veiage, High - - — 245,67 8 10 — 3 You (9) — - 58 - — — vde
— — - 245638 7 10 - 3 Vo (9) — — 5.8 - - - vde
Output Voitage, Low — 4 - 2,567 8 10 9 3 Vo (9) - 045 | — 045 | — 0.50 vde
- 5 - 2,467 8 10 ] 3 VoL (8) - - -
— 6 - 24,57 3 10 9 3 Vou (3) - - —
- 6 - 2458 7 10 9 3 Vou (9) - — — y
Switching Times NII:. ’&’;‘ Typ | Wax | Typ | Max | Typ | Max
Turn-On Time 5 9 - 2457 8 10 — 3 toe 275 400 | 275 350 | 295 | 350 ns
8 ] - 24,57 3 10 - 3 ton 275 | 400 | 275 350 | 295 | 350
Turn-0tf Time 6 9 - 2,457 ] 10 — 3 tott 250 | 400 | 260 | 350 | 27.0 | 400
8 9 - 24,57 6 10 - 3 tote 250 | 400 | 260 | 350 | 27.0 | 400




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 Y7 o4 750
10 ] ’ 9 -r—t:zs
9 2853 300 5
p
\ |
29k S { 229k
25k 9
p
36kS ‘L ‘E $
X ? < 2k < 2k 124k 1: 36k

Vee SZ GNDO3

SWITCHING CHARACTERISTICS AND WAVEFORMS

Cin
: +18V@—55°C
+15V@25°C
+125V@125°C
— e
€out
90%
50%
10%
567 OR EQUIVALENT -t et
ELECTRICAL CHARACTERISTICS
Test Conditions
Ve =1%
—55°¢ 4045 | +50 | —520 | +6.0
Tem@ ;;’t:"e { 4259 | 1045 | 450 | 520 | +60
P +125%¢ | 1045 | +50 | —520 | +60
Symbot Test Limits
v v Ve | Ve Ground e —55°C_ | +25°C | +125°C | Umit
Characteristic PinNo | PinNo | PinNo | PinNo Pin No in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current —_ - 2 7 3 ic® 4.0 4.0 -— 39 mAdc
— — 2 7 3 e (2) — 240 —_ 24.0 —_— 223 mAdc
Input Load Current — —_ 2 7 35 h(5) - —_ — 8.0 — - mAdc
— — 2 7 36 1 (6) — - = — —
- - 2 7 39 I (9) —_ — — 1 — —
- - 2 7 3,10 h (10) - = — — —
nput Reverse Current — — 2 57 36 I (5) — — - 05 —_ 20 wAdc
- — 2 67 35 In 6) — - — - l
— - 2 79 3,10 I (9) — — — —
— — 2 7,10 29 In (10) — - — —
“OR" Logical “1"* — s 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) l
- 9 2 7 3 Vs (1) l l ‘
— 10 2 7 2 Vs (1)
“gR" Logical “0" 5 — 2 7 3 V2 (4) 1.560 | —1.850 | —1.465 | —1.750 |—1.340 |—1.675 |  Vdc
Qutput Voitage 6 — 2 7 k] Vi (4)
9 — 2 7 3 Yo (1) l l l l
10 — 2 7 3 Vi (1)
Bias Voltage - 2 7 3 Vi (8) —1.19 |-1.32 [—1.09 {—1.22 {—0.95 |—1.08 Vdc
Output Current * ‘
Switching Times Pulse | Fulee Typ| Max| Typ| Max] Typ| Max
Propagation Delay Time 5 4 2 7 3 tar (4) 165| 27.0| 150 230 190| 280 ns
9 1 2 7 3 tar (1) 15| 270 150] 20| 190| 280
5 4 2 7 3 tax (4) 130 200| 155 220| 200} 310
9 1 2 7 3 ta (1) 130| 200] 155| 230 20| 310
Rise Time 5 4 2 7 3 1 (4) 8.0 15.0 7.0 13.0 9.5 16.0
9 1 2 7 3 () so| 150| 70 130| 95| 160
Fail Time 5 4 2 7 3 t (@) 80| 10{ 75| 130]| 100| 170
9 1 2 7 3 te (1) 8.0 14.0 75 13.0 10.0 17.0

Pins not listed are left open.



MECL

MC350 SERIES

INDEX

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

DEVICE SPECIFICATIONS

MC351 5-Input Gate

MC352A R-S Flip-Flop

MC353 Half-Adder

MC354 Bias Driver

MC355 Gate Expander

MC356 3-Input Gate

MC357 3Input Gate

MC358A AC-Coupled J-K Flip-Flop

MC359 Dual 2-Input Gate

MC360 Dual 2-Input Gate

MC361 Dual 2-Input Gate

MC362A Dual 3-Input Gate

MC363F Quad 2-Input Gate

MC364 AC-Coupled J-K Flip-Flop

MC365 Line Driver

MC366 Lamp Driver

MC367 MECL to Saturated Logic Translator
MC368 Saturated Logic to MECL Translator
MC369F Dual 4-Input Clock Driver/High-Speed Gate

MC369G Dual 2-Input Clock Driver/High-Speed Gate




FUNCTIONS AND CHARACTERISTICS

Vee =0, Vg =-5.2V, Ta = 25°C

Propagation
DC Output Delay Total Power
Loading Factor tod Dissipation
Function Type D Each Output ns typ mW typ/pkg Case
GATES
S-lnput OR/NOR Gate MC351 25 7.5 37 602B,606
3-Input OR/NOR Gate MC356 7.5 37
3-Input OR/NOR Gate MC357 7.5 15
Dual 2-Input NOR Gate MC359 7.0 54
Dual 2-input NOR Gate MC360 7.0 54
Dual 2-Input NOR Gate MC361 7.0 41
Dual 3-Input NOR Gate MC362A
(With Internal Bias) 7.5 70
Quad 2-Input NOR Gate MC363F 7.0 125 607
Dual 4-Input High-Speed Gate MC369F 100 3.0 250 607
Dual 2-input High-Speed Gate MC369G 100 3.0 250 6028
FLIP-FLOPS
R-S Flip-Flop MC352A 25 1 42 602B,606
AC-Coupled J-K Flip-Flop MC358A + 8.5 87 +
AC-Coupled J-K Flip-Flop MC364 12 118
HALF-ADDER
[ Half-Adder MC353 25 7.5 l 63 I 6028B,606 ]
GATE EXPANDER
rs-lnput Gate Expander MC355 - 4.5 - I 602B,606 ]
DRIVERS
Bias Driver MC354 25 - 18 6028B,606
Line Driver MC365 - 14 270 @
Lamp Driver MC366 - — 135
Dual 4-Input Clock Driver MC369F 100 3.0 250 607
Dual 2-input Clock Driver MC369G 100 3.0 250 6028
TRANSLATORS
Level Translator —
MECL to Saturated Logic MC367 7(DTL) 27.5 63 602B,606
Level Translator —
Saturated Logic to MECL MC368 25 (MECL) 17 105 602B,606

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

(@ Wwith 50-ohm load (each side)



LOGIC DESCRIPTION MECL MC350 series

POSITIVE LOGIC: V,, is a logical “1”, V, is a logical “0"

ends of the terminals are package pin numbers. The
NEGATIVE LOGIC: V., is a logical “0", V, is a logical “1”

numbers in parentheses indicate ac loading factors at
each terminal.

The logic diagrams shown describe the circuits of

the MC350 line and permit quick selection of those cir- 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

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 contained in the logic element. Specifications for

are specified on each logic diagram. The numbers at the the bias driver are included in this section of the

Data Book.
MC352A — R-S FLIP-FLOP MC358A — AC-COUPLED J-K FLIP-FLOP MC364 — AC-COUPLED J-K FLIP-FLOP
M6 (15)
m7 s 1 5 CLOCKED J-K OPERATION CLOCKED J-X OPERATION
09 % KT oo IR T e
R o—4 ¢le]0 @ ¢le |0
m1o (15) N NS (155) ofofrfm] oo = A
N R s o vi[i[1] Wk ]| Wk
m7s I m7) Js
18 0 1] 1 1jof1]o 10—k ofAdor]o _lo—y )
1y = 105 ns 1070 Ljtj1]e] @i —G4 |[1]1]1]|®] 38K —a4
0jo @ (15) (15)
Py = 42mW T T 1 ND.
The T and K inputs refer to logic levels TheJ and K inputs refer to logic levels while
DG Set-Reset flip-flop with expandable input while the Cy input refers to dynamic logic the gf input refers to dynamic legic swings.
and buffered outputs. This flip-flop is avail- swings. The J; and K; inputs would be The T and K inputs should be changed to a
able without buffered outputs as MC352. changed to a logical “1” only while the Cy logical “1” only while the C, input is in a
input is in a logic “1” state. (T, maximum logic “'1” state. (Cp maximum “1” level =
MC351 — 5-INPUT GATE “1" level = Ve — 06 valts) Ve — 0.6 voits)
1)6 o
:1; 7 5 RS OPERATION RS OPERATION
s . '
or e TTITT 0 | g TTTT a9
1 910 (1)65 — — Q5 i T 0 (1)6 S — —AqQ5
5=6+7+8+9+10 ~ [ —
iy T M1 — s | e @1 — s
4=6+7+8+9+10 el (15) — (15)
. te = 75ns te = 12ns
ty=75ns
—amW P, = 118 mW
Po = 37mW Po = 87m
AC-Coupled J 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 applications up to 30 MHz operation.
MC356 — 3-INPUT GATE MC357 — 3-INPUT GATE MC359 — DUAL 24NPUT GATE
(15) (15)
[©13 5=6+7+8 (e 5=6+7+8 n7 (15)
m7 m7 6=7+8
s 4=6+7+8 [0 4=6+7+8 (18
3 (15) E (15)
9,10_A s.m—J ms 5=9+10
)1 (15)
ta = 7.0ns *No pull-down resistors
::.= ;:n:' Pp = 15 mW ty = 650
= 37m
° Provides the positive logic “‘NOR" Po = 27 mW/gate
function and its complement simultane-
ous_lyt‘ Same gé ycas«?, yg'gh pull-dgwn
Provides the positive logic “NOR™ function o ars Smmtte, hermitting a re: |'{'c: N .
and its complement simultaneously. Eg?ac"si'igfﬁn' grlus'?l:gagalgg s(ﬁzgns.c y Provides the positive logic “NOR” function.




LOGIC DESCRIPTION (continued)

MC360 — DUAL 2-INPUT GATE

7 (15)

=7+8
s

19

v

&

;.
o
I
o
ol

(110 ( 15)

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

ty=65ns P, = 27 mW/gate

Provides the positive logic “NOR"
function. Same as MC359 with one out-
put pull-down resistor optional (see
schematic diagram on the data sheet).

MC361 — DUAL 2-INPUT GATE

m7 s _
6=7+8

ms -

ms o
5=9+10

(110 (15}

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

ty =6.5ns = 21 mW/gate

Provides the posltlve logic ““NOR"
function. Same as MG359 with one out-
put pull-down resistor omitted and the
second optional (see schematic diagram
on the data sheet).

MC362A — DUAL 3-INPUT GATE

me (15)
nm7 5=6+7+8
ms
m9
()10 4=9+10+1
w1 (15)

ty=75ns

Pp = 35mW/gate

Provides the positive logic “NOR" function,
and features an internal bias driver. This gate
without the bias driver is available as the
MC362.

MC363F — QUAD 2-INPUT GATE

ms (15)

" 7__—DO—s =5+7
m9 s
o m:DO—a =3+10
mn s
o n:D)——xa =1T+12
(114 {15)

M1 :Do—— 2=T4+1

ty=65ns Pp = 31 mW/gate

Provides the positive logic “NOR” function,
and features an internat bias driver.

MC365 — LINE DRIVER

(50¢2 LINE)

s 5=6+7+8
m7
e 4=6+7+8
E (5052 LINE)
9,10
ty=14ns

Py, = 270 mW {with 50 2 load)

Drives lines of 50 ohms or greater while pro-
viding the pasitive logic "NOR™ function and
its complement simultaneously.

MC369F — HIGH-SPEED CLOCK DRIVER

OR DUAL 4-INPUT GATE

(15)

4=516+7+8
9=5+6+7+8

(15)

{15)
1=11+12+13+14
10=11+12+13+14
{15)

ty=3ns

Pp = 125 mW/gate

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

MC3696 — HIGR-SPEED CLOCK DRIVER

MC353 — HALF-ADDER

MC366 — LAMP DRIVER

Intended for converting non-saturated MECL
signal Jevels to saturated logic levels. Posi-
tive “NOR" function is obtained by applying
Ves t0 pin 7 or 8, with pins 4, 5, and 6 used
as inputs. Positive “OR"™ is obtained by ap-
plying Yy, 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
fogical 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 —0.75V.

OR DUAL 2-INPUT GATE
(15) [GRUE :D__s CARRY” = m4 (10 mA)
@s 4=5+6 m 3 ms 9=4+5+6
@84 (15) 5.7 ms
@6 7=5+6 NOR” = KB =87
(15) 7 (10 mA)
298 (18) . 9=7+38
- (15) 4"SUM” = AB + 78 = w8
@ 1=9+10 @78 10-H+E-9
(210 =9+10 P, = 135mW
{15) ta=7ns
= 3ns Py = W Capable of driving 6-voit lamps. Positive
b b =63m “NOR” function is obtained by applying Vg
= 125 mW/gate Provides the "SUM", “CARRY", and “NOR” to pin 4, 5, of 6, with pins 7 and 8 used as
functions simuitaneously. If comptement in- inputs. Positive “OR” is obtained by apply-
Provides the positive logic “NOR™ function puts are not used, an undefined state can ing Vyq o pin 7 of 8, with pins 4, 5, and 6
and its complement simultaneously. occur. used as inputs.
MC367 — LEVEL TRANSLATOR MC368 — LEVEL TRANSLATOR MC355 - 5-INPUT EXPANDER
(MECL 2) 4 (DTL7) (OTL8} S (MECL 15)
(MECL 2)5 9=3+516 5=5+§ 06 W
{MECL 2)6 (0TL8)6 o 07 - “5
1
(MECL2)7 (o1 7) (01L8)9 (MECL 15) o (19 ___\,
9=7+8 1=93+T0 1o
(MECL 2} 8 (0TL8) 10
te = 30ns ta=17ns ty="5ns
Py = 63mW Py = 105mW

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.




’ GENERAL INFORMATION 1

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 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, Vg, Vcc,
or VEg may be used as ground; however, the manu-
facturer has found it most convenient to ground the
Vcenode. 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|_= —1.55 V to a high state of Vjj =
—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

Afixed biasof —1.15 volts is applied to the “bias in-
put” of thedifferential amplifier and the logicsignalsare
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 VBE-
drop below 800 mV. Since no current flows in the
“signal input” transistor, the NOR output is a VBE-
drop below ground, or —0.75 volts. When a logical
“1" level is applied to the “‘signal input”, the current
through R¢32 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 VgE.

BIAS VOLTAGE SOURCE

The bias voltage applied to the bias input is ob-
tained from a regulated, temperature-compensated
bias driver, type MC354. The tefnperature 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 Yec = GAD. I FOLLOWER
<
SR
LOGICAL 1" =
—-075V Id FOR LOGICAL “1" INPUT, “NOR” QUTPUT = —155 V
LOGICAL “0” = — “OR” OUTPUT = —0.75V
—155V OUNT?:JT FOR LOGICAL “0” INPUT, “NOR” OUTPUT = —0.75 V
o “OR” QUTPUT = —1.55 V
SIGNAL INPUT
oO—— ————
BIAS INPUT B 2 2 “OR”
Veg = ?’ Re Sfo SRo  ourpur
—1.15 Vde




GENERAL INFORMATION (continued)

DEFINITIONS

ein  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

e 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

ty1 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

ty2 Time required for the output pulse to reach
the 50% point of its trailing edge when refer-
enced to the 50% point of the input pulse
trailing edge

tgf  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

tgr  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 input pulse
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
“ge,

t

Vi

Va

V3

V4

Vs

Ve

VH

VL

VoH

VoL

aVq
aVg

Time required for the output puise 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" (V{ 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 v&hen 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.

0028
0034
—1i Lead 1 identified by color dot
‘ or by shouider on pin.

MC355 — Pin 5 connected to case

All pins electrically
All ather types — Pin 2 connected to case

e isolated from package.

G SUFFIX 0335 F SUFFIX
METAL PACKAGE o oo CERAMIC PACKAGE
CASE 6028 15 poo CASE 606
3 1 T0-91

0.030
CERAMIC PACKAGE
_L_——‘# CASE 607 _i_ ——Ll
===
= 5

F SUFFIX 0030

TO-86

0.250
MIN
N
0.240
0260
ol
0.250
MIN Lead 1 identified by color dot
——'f or by eibow on pin.
-—1 All pins electrically

isolated trom package.




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, (VOLTS)
Vi Vs
——— V’ @
V.
: o
0
WSS
-3 o> dy scope
~25
L
1 I 08
[\ ' e 08
o sy |3 / /1 hecon 0
W T e
/ | 125
JATAN g
v Regon, / \ g 1"!:EGION 14 3
15
\ “NOR" "
" .
L I 20
| T 06
/ “OR” 08
“0” REGION | \ \/ / “1" REGION ’
10
/\ +25°C -
y 128
“1" REGION 14 3
e/ \ A
/| X
0 REGION] ] 18
1 20

r )

<
> o
oo o

e
0" REGION ap Rssvoui* o

+75°C

‘ N
N
€qut (VOLTS)

!
uyn 18
“0” REGION 1" REGION —
1

18 16 14 12 10 08 06 04 0.2
€, (VOLTS)

MAXIMUM RATINGS

Characteristic J Symbol I Rating ] Unit ]
Ratings above which device life may be impaired: .

Power Supply Voltage (Vcc = 0) Ve -10 vde
Base Input Voltage (Vee = 0) Via 0 Vdc to Ve Vdc
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 -

'Altpaugl] a minimum dc fan-out of 25 is guaranteed in each electrical specifi-
cation, it is r ded 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 Ve.

- USING MC354
N 1]
N “1" FANQUT = 1
- \\
2 ™~ "1 FAN-OUT = 15
= X
é et \\~
£ 200
= “0" FANOUT = 1 to 15
8
2
100 |
0 25 50 75
TEMPERATURE (°C)
USING FIXED Vgzof ~1.15V
100

T T
“1” FANOUT =1 -
| !

L1
L1
\ P

] |
= \ L~ “1 EANQUT = 15
g 309 = |
= >
= |
2] \ //
2 / S </
L~ ] \\
a0 FAROUT = 110 15
200
0 25 50 75

TEMPERATURE (°C)



5-INPUT GATE \

MECL MC350 series

MC351

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

AAA.

& Rei gRez
> 290 <315

CRRR %

5
§ 7zL sl 9L 1ol 1lv.. J O :(:R

oM ke 92k S,
BIAS DRIVER {1.24k § )

VW

AA

TYPICAL INPUT CHARACTERISTICS

0.1 T
T, = 25°C
= 137 i
g /[ conoucrion
2 REGION
g TRANSITION
> T ReGioN
i R
| curor (1/1,7 K
oA
1% 14 1z 10 03 05
e (0.1V/DM)

SWITCHING TIME TEST CIRCUIT

X"

567 '3 2 o0
OR EQUVALENT | 2”0
g
g oo
Stray capacitance introduced by the test jig: )
A0

Cs = (n + 12) pF where n = number of fan-outs. y A

INPUT PULSEt, AND t; = 6 =2 ns

PROPAGATION DELAY RISE AND FALL TIME
Bout €n Cout
"on"—\:? 90%
) 50% 1
tm L,

TYPICAL OUTPUT CHARACTERISTICS
|
‘ 2 TlA =: 25"'(: J
s g 1 1/24¢ 1/24Q
s3 |
z i T
n---0
3x
g 1
| \\ 1
2 oy \ BT
20 16 12 08 04
eou (0.2 V/DIV)

SWITCHING CHARACTERISTICS (10% to 90% distribution)

= 30 = 30 -
£ £ -
z | z |l -~
ad ™) ”
5 =) — =
,.9_ e 2 ’// '_‘__—__.-—_—_—
e o e e e e ——
% 10 e o i e ] % " /____——_-
s Ep—p—— R P ey
g [ G £
7 < 9
Kl 60 -
_ t« _ tl //’
::- 20 S é 0 _ - /
z ———t e ——— - — = ——
= e £ L-— ——’/
z 5 - _’,—-/——"
E e e T o ,//j e
o & — [—
’;_'/‘
0
0 10 15 % i0 Ts
. FAN-OUT “NOR" OUTPUT n, FANOUT

————— 0°Cand +25°C
—_——— 15



MC351 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vdc +1%
0°c — 10850 ]—1.350 —5.20 —1.18|
Ter?e];:st:lre { +25°C [—0.670] —0.795 |—1.350 —5.20 —1.15]
P +75°C — [—0.725 |—-1.350 —5.20 —1.08
Test Limits
; Symbol ot 25° | +75% | Unit
- \ Vi e \A Vee Ve | OV, | Ground Pin No . + .
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo|PinNo| PinNo| PinNo in( ) Min | Max| Min| Max| Min | Max
Power Supply Drain Current — — — 2,6,7,8,9,10 1 — — 3 e (2) — 9.25 — 8.85 — 8.15| mAdc
Input Current 6 — —_ 2,7,8,9,10 1 - —_ 3 lia {6) — — — 100 — —_ uAdc
7 - — 1268910 1 — - 3 I @) - - = — —
8 - — 2,6,7,9,10 1 — - 3 Lin (8) —_ — — — _—
9 - — 2,6,7,8,10 1 — — 3 lin (9) —_ — j— — —_
10 — — 2,6,7,8,9 1 — — 3 lin {10) — - — — —
“NOR” Logical “1" —_ —_ 6 2,7,8,9,10 1 - -— 3 Yi (5) ~0.715 | —0.850 | ~0.670 | —0.795 | —0.590 | —0.725| Vde
Output Voltage — - 7 2,6,8,9,10 1 - - 3 i (5)
— — 8 2,6,7,9,10 1 _ —_ 3 Vi (5)
- —_ 9 2,6,7,8,10 1 - — 3 Vi (5)
— — 10 26,789 1 — - 3 Vi (5)
“NOR” Logical 0" — 6 -_ 2,7,8,9,10 1 —_ - 3 Vi (5) —1.510 |~1.880 (—1.465 |—1.750 | —1.395]| —1.730) vde
Output Voltage - 7 - 2,6.8,9,10 1 -—_ —_ 3 Vi (5)
— 8 — 1287910 1 - - 3 Ve (5)
- 9 _ 2,6,7,8,10 1 — - 3 Ve (5)
- 10 - 2,6,7.89 1 — — 3 Vs (5)
“OR” Logical “1" — 6 _ 2,7,8,9,10 1 — —-_ 3 Vs (4) —0.715]~0.850 | —0.670] —0.795] —0.590 | —0.725| vd¢
Output Voltage — 7 - 2,6,8,9,10 1 —_ — 3 Vs (4)
— 8 - 2,6,7,9,10 1 — - 3 Vs (8)
- 9 - 2,6,7,8,10 1 — - 3 Vs (4)
—_ 10 —_ 2,6,7,8,9 1 — — 3 Vs (4)
“OR” Logical “'0" — -_ 6 2,7,8,9,10 1 —_ —_ 3 V2 (4) —1.510 | —1.880 [—1.465|—~1.750 | —1.395 | —1.730]  Vdc
Output Voltage — — 7 2,6,8,9,10 1 - — 3 vz (4)
—_ - 8 2,6,7,9,10 1 —_ -_ 3 V2 (4)
End - 9 26,7,8,10 1 - — 3 V2(4)
— - 10 2,6,7,8,9 1 — — 3 V: @)
“NOR" Output
"in“dcm‘;‘i'l \ —_ — 6 2,7,89,10 1 — 50 3 AV (5) — [—0.055 — |-0.055 — |—0.085[ Voits
(No load o full load)
“OR” Output
Voltage Cll:n:lil Joad — 6 — 2,7,8,9,10 1 - 4@ 3 AVs (4) — {—0.055 — |-0.055 — |—0.065; Voits
(No load to full load)
“NOR" Saturation - —_ — 2,7,8,9,10 1 8@ _ 3 Vi (5) — |- 051 — |- 055 — |—0.63 Vde
Breakpoint Voltage —_ — —_— 2,6,8,9,10 1 0 —_ 3 Vi (5) —_ - —
— - —_ 2,6,7,9,10 1 :-10) —_ 3 Vi(5) —_ - -
—_ - - 2,6,7,8,10 1 Llo} —_ 3 Y3 (5) - - -
- — — 2,6,7,8,9 1 100 — 3 Vi (5) —_ — —
Pulse | Pulse
Switching Times In Out Typ | Max | Typ | Max | Typ | Max
Propagation Delay Time 6 4 — 2,7,8,9,10 1 - - 3 tar (4) 9.0 1255 9.0 125 9.5 16.0 ns
6 5 — 2,7,8,9,10 1 - - 3 tar (5) 7.0 11.0 7.0 11.0 7.5 13.0
6 4 — 2,7,8,9,10 1 — —_ 3 taz (4) 6.5 11.0 6.5 11.0 75 13.0
6 5 b 2,7,8,9,10 1 —_ - 3 taz (5) 85 125 85 125 100 16.0
Rise Time 6 4 —_ 2,7.89,10 1 —_ — 3 te (4) 8.0 12.0 8.0 12.0 9.5 15.5
6 5 - 2,7,8,9,10 1 - - 3 t- (5) 9.5 145 10.0 15 1.0 17.0
Fall Time 6 4 —_ 2,7,8,9,10 1 - — 3 tr (4) 9.5 15.0 10.0 15.0 11.0 17.5
6 5 — 2,7,8,9,10 1 — — 3 1 (5) 9. 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%.
= 30 —— - 30
£ —— 2
E t" —— T E td?
S o = S
= - — z
=3 - o s == 1=}
= —— e o - =
g ] ——1 3 o
£ 10— == & 10—
-3 o
- a. S ot m—
=z 3
0 0
3 6
,‘
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2 2 T
w2 p= w 40 -
z e e e e e =
; e e e e e s o S ;
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__f R-S FLIP-FLOP 1

MECL MC350 series
DC Set-Reset flip-flop with an expandable input
and buffered outputs. This flip-flop is available
without buffered outputs as MC352.
. SWITCHING TIME TEST CIRCUIT
'cC
3
2N709 0
S0 S0 5 Bip OF Eins
RV N
g ™ g
; O | o HE
O— —o
6 10
—o0
7 9
> O
24k 375324k prr—
wts | —52V
8
32k 875 2k itance introduced by the test jig:
Cs = (n + 12) pF where n = number of fan-outs.
2
Vee
TRANSFER CHARACTERISTICS SWITCHING TIME WAVEFORMS
PV W
100ns | -— 100ns
—1350V €n 0 max _——\ max
v,
INPUT TO SET
™ t,=6=2ns —=
W

es
|e—-DELAY 20 ns min

INPUT TO RESET e
4
G OUT =i
s
p—re—-O—1:
u’mn I‘R" : e 'd'
o R © : e
-3y °" WOR U et
~BH TEST :\—
FOR Q" TESTS REVERSE "S” AND R CONNECTIONS aour N
t




MC352A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Yée =1%
@1Test oo¢| — |-085 [-1350] -—520
Temperatare {+2s°: —0.670 [—0.795 | 1350 | —5.20
47s%e | — |—0.725 |-1350 | —520
Syabol Test Limits
Vi | Vi | V© Ve v, h Groand Pinko | O0C | +25°C | +715°C Uit
Characteristic pinNo | PinNo [PinNo | PinNo [PinNo |PinNo [ PinNo | in( ) | Min | Max | Mia [ 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 —_ —_ 2,79,10 —_ - 3 lin (6) - —_ — 100 _ - akde
7 —_ - 2,6,9,10 _ - 3 [ ¢)] —_— _ — -_— _
9 —_ —_— 2,6,7,10 - —_— 3 lin (9) —_ - -_— -— -—
10 — - 26,79 - — 3 lin (100 _ —_ _ — —_
“Q° Logieat “1” Outpst Yoitage —_ — 6 2,7,9,10 —_ —_ 3 Vi () |-0.715 |-0.850 -0.670 |—0.795 |-0.590 |-0.72% vde
—_ —_ 7 2,6.9,10 _ -~ 3 vi (S) |—0.715 |—0.850 [—0.670 |—0.795 |-0.590 |—0.725 Vde
“Q" Legical 0" Output Voitage -— -— 9 2,6,7,10 - — 3 2 (5) |—1.510 [—1.880 [—1.465 [—1.750 |-1.395 |—1.730 Vdc
—_ —_ 10 2,6,7,9 — —_ 3 ¥z (5) |—1.510 [—1.880 |—1.465 |—1.750 |—1.395 |—1.730 Vde
“gr Logical “'1” Owtput Voltage _— —_ S 2,6,2,10 - - 3 i@ —0.715 |--0.850 |-0.670 |-0.795 [-0.590 |-0.725 Vde
_— — 10 26719 - -— 3 Vi@ 1—0.715 |—0.850 [-0.670 |—0.795 |-0.590 |—0.725 Vdc
"i" Logical “0" Output Voltage —_ —_ 6 2,79,10 —_ _ 3 Vi (4) |—1.510 |—1.880 [—1.465 |—1.750 [-1.395 |—1.730 Vdc
- - 7 2,69,10 - - 3 Vi) |-1.510 [-1.830 | -1.465 |-1.750 |-1.395 [-1.730 | wvdc
Q" Owtpet Voitage Change —_ 6 -— 2,79,10 - 50 3 AN ®) — [-0.065 — [0.065 — |-0.075 Voits
"i" Ostput Voitags Change — 10 —_ 26,79 -—_— L1 3 AV (®) — }-0.065 -  |~0.065 — o075 Yoits
“Q" Sateration I'lmll Voltags —_ —_ —_— 279 6,100 - 3 &) — o081 — |-0.65 — 073
“q" Satwration Breakpoiat Voitags - had - 2,79 6100 -_— 3 (4 — o811 — 065 — o Vde
“g" or “G"” Latch Voltags _ —_ - 2,79 6,100 - 3 V%610 111 [~1.25 ~1.09 |-1.21 [~1.02 |-L14 Vdc
Puise | Puise
Switching Times in Out Typ | Max | Typ | Max | Typ | Max
Propagation Delay Time 6,10 45 —_— 279 - — 3 e (4,5) 10.0 16.0 105 16.0 138 20
6,10 45 - 2,79 -— —_ 3 tar (4,5) 11.0 195 1185 195 140 20
Rise Time 6,10 45 —_ 2,79 —_ —_ 3 t-(4,5) 1.0 190 115 190 135 260
Fall Time 6,10 45 —_ 2,79 _ —_ 3 1 (4,5) 120 19.5 125 195 14.0 260
Pins not listed are left open. (D Input voitage is adjusted to obtain dV Q" /dVis = 0; dV “ Q" /dVia = 0. @®Current test conditions: no load = 0; full ioad = —2.5 mAdc £5%.

@Apply momentary Viam to set output, then Vo for measurement. @ Input voitage is adjusted to obtain dVi/dVia oy co-

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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MECL MC350 series
HALF-ADDER
Half-adder that provides the ‘‘SUM"’, SWITCHING TIMES TEST CIRCUIT
CARRY'', and "“NOR’’ functions simulta- —O-la s Straycapacitance introduced by the test ig:
neously. e Cs = (n -+ 12) pF where n = number of fan-outs.
9
30—
Yee %; % 330 3290 I)
—
TN ] 3 3
567
vV 5 = Ly e | Eme” O
N o > 3 oo
|/ " ONE V;, = —0.750 Vdc i
N .
6
- PROPAGATION DELAY RISE AND FALL TIMES
Cout “SUM Cout (“NOR” & “CARRY") “SUM"” OUTPUT
[ A by
> >
120 S12ak [S26 Sk Sa ¥ lfw
ta=! b= / -ty USUMe
8 o7 1v$ o10 bs o Govom AT P RO CARRY UTRUT &,
8 £ €in OF GATE UNDER TEST NOR™ OUTPUT ¢ yop
" RECOVERY CHARACTERISTICS WITH SIMULTANEOUS “0” ON ALL INPUTS
T T 1
Ta=25°C n
13 s = PW
’,w"
LR 8810
Zn t,
/
§ 10 “SUM"
=
PINS 7 & 9 ARE LOGICAL 0"
8 PINS 8 & 10 ARE TIED TOGETHER
M T0 PULSE GENERATOR OUTPUT
7 1
001 01 10 10 100

PW, PULSE WIDTH (ys)

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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MC353 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
@Test 0°C — |—0.850 | —1.350 —5.20 | —1.18
Temperature {+zs°c -0.670 |—0.795 [ —1.350 —-520 | —1.15
P 475°C [ — 0725|1350 —5.20 | —1.08
Test Limits
Symbol 0°C 25° 75° | Uni
Vu [ Vi | W Vee Veg | OV, LY Ground Pin No _ + + Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo [PinNo | PinNo | PinNo in( ) Min | Max| Min | Max | Min | Max
Power Supply
Drain Current — — —_ 2,7,8,9,10 1 — —_ 3 1e(2) — 15.9 — 153 — 14.1 | mAde
Input Current 7 — — 289,10 1 — — 3 lin (1) - —_ — 100 —_ uAde
8 — —_ 2,7,9,10 1 —_ — 3 lin (8) -_ - - -
9 — - 2,7,8,10 1 - — 3 tin (9) - - - l - 1
10 —_ — 2,7,8,9 1 — — 3 Fia (10) — — — —
“NOR" Logical “1” —_ —_ 9 2,7,8,10 1 - - 3 Vi (8) (—0.715 (—0.850 |—0.670 |—0.795 {—0.590 vde
Output Voltage —_ —_ 10 2,789 1 — — 3 Vi (5) —0.715 (—0.850 |—0.670 |—0.795 |—0.550 vdc
“NOR" Logical “0" — 9 — 2,7,8,10 1 - — 3 Vs (5) —1.510 (—1.880 |—1.465 |—1.750 [—1.395 Vde
Output Voltage —_ 10 - 2,7,8,9 1 —_ — 3 Vs (5) —1.510 |—1.880 |—1.465 |—1.750 |—1.395 Vdc
"ICARRY" Logical 1" —_ — 7 2,8,9,10 1 -— —_ 3 Vi (6) —0.715 }-0.850 |-0.670 —0.795 [—0.590 vdc
Gutput Veltage — — 8 2,7,9,10 1 - 3 Vi (6) —0.715 }-0.850 |-0.670 |--0.795 |—0.590 vdc
TCARRY” Logical 0" 7 — 2,89,10 1 — — 3 Ve (6) —1.510 {~1.880 |-1.465 [~1.750 |—1.395 vde
Output Voltage — 8 —_ 2,7,9,10 1 — — 3 Va (6) |—1.510 |—1.880 —1.465 [—1.750 |—1.385 Vde
“SUM” Logical ‘1"’ — 79 — 2,8,10 1 — 3 Vs (4) —0.715 {—0.85¢ |—0.670 |—0.795 |—0.590 Vde
Output Voltage 8,10 — 2,79 1 — — 3 Vs (4) —0.715 |—0.850 |—0.670 |—0.795 |—0.590 | vde |
“'SUM" Logical 0" - 7 10 289 1 — — 3 V2 (4) —1.510 |—1.880 |—1.465 (—1.750 —1.395 Vde
Output Voltage — 8 10 2,79 1 - - 3 V2 (4)
— 9 8 2,7,10 1 - - 3 vz (4)
— 10 7 2,39 1 — — 3 V2 (4)
"NGR™ Output
Voltage Change —_ 10 — 27,88 1 - 5@ 3 AV1(5) —_ 0.055 — 0.055 — 0.065 | Voits
(No load to full load)
“CARRY” OQutput
Voltage Change - - 7 2,89,10 1 - 6@ 3 AV: (8) —_ 0.055 - 0.055 — 0.0685 | Volts
(No load to full load)
TSOM™ Dutput
Valtage Change — 7,10 - 289 1 —_ 43 3 AVYs (4) — 0.055 - 0.058 - 0085 | valts
(No load to full load)
"NOR™ Sataration
Breakpoint Voltage —_ — - 2,7,89 1 100 — 3 V2 (5) — | 0510 — | 0550 | — | 0.630| vdc
“CARRY” Saturation
Breakpoint Voltage — — — 2,8,9,10 1 10 ot 3 Vs (6) — 0.510 — 0.550 - 0.630 | Vdc
Puise | Pulse
Switching Times In Out Typ [Max | Typ [Max | Typ |Max
Propagation Detay Time — 9 1 10 5 3 tar (5) 65 | 110 65 | 11.0 70 130 ns
—_ — —_ 2,89,10 1 7 6 3 tar (6) 6.5 11.0 6.5 11.0 7.0 13.0
—_ 7 — 2,89 1 10 4 3 tar (4) 8.5 ns 8.5 115 10.0 15.0
— — — 2,7,8,9 1 10 S 3 taz (5) 85 135 8.5 13.5 10.0 16.0
— — — 2,89,10 1 7 6 3 taz (6) 8.5 135 85 13.5 10.0 16.0
- 7 — 289 1 10 4 3 ta (8) 6.0 1.0 6.0 1.0 75 12.0
Rise Time - -_ —_ 2,789 1 10 5 3 te (5) 9.0 12.5 9.0 12.5 n.o 15.5
—_ —_ _ 2,89,10 1 7 6 3 e (6) 9.0 12.5 9.0 125 11.0 15.5
— 7 - .8, 1 10 4 3 te (&) 7.0 11.5 7.0 11.5 9.0 13.0
Fall Time — — - 2,789 1 10 5 3 t(5) 9.0 14.0 9.5 14.0 115 17.0
— — - 2,89,10 1 7 6 3 te(6) 9.0 | 140 95 | 140 |15 |170
— 7 - 2,89 1 10 4 3 te (4) 9.0 14.0 9.5 14.0 12.0 17.0
Pins not listed are left open. ® lnput 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)
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t BUAS DRIVER \ MECL MC350 series

MC354

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

3T Vee

4 %Ew ‘V]

1

2
POINT & 9 55 k Vas
REGULATED
D, 2“; OUTPUT
D,

2 lvee

ELECTRICAL CHARACTERISTICS

| Test
Conditions
Vde =1%
o°¢ [ —5.20
Tem@;:rmre {+zs°c —5.20
+75°C | —5.20
Test Limits
Ve | L [Ground| ™% T tosoc | £75°C |unit
Characteristic PinNo |PinNo | PinNo | in( )| Min| Max| Min | Max | Min | Max
Power Supply Drain Carrent 2 —_ 3 e (2) — 4.6 —_ 4.4 — 4.0 | mAdc
Output Voitage 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 Ry, Rz, D, 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 Vcc is grounded in the logic system, then —

Vee =0; Vee = =5.2V;
Vss = —1.15 nominal output voltage at 25°C




GATE EXPANDER \ MECL MC350 series

MC355

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

MC355

1
s7ssmll‘

Vee O-

W

L7
o
>y

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1% mAdc |
oce| 20 [ —s52[] +20] +07 0.3 —1.33
Tﬁ;‘;‘;‘u {+zm =78 [ 52| F20] F07] 03 | —13]
+18°¢[ —20 | —5.2] +20] F07 03 ~1.33
Test Limits
Vee Voo | Vec | Veu Vee Ground PinNo j—— 0°C +25°C | +75°C [ Unit
Characteristic PinNo | PinNo| PinNo] PinNo | PinNo | PinNo Pin No in{ ) Min | Max | Min | Max | Min | Max
Base Leskage Current 4 6 - -_ —_ - H I (6) — 0.5 - 05 _— 20 e
4 7 - — — - s In (N — — -
4 8 - - —_ —_ 5 Ine (8) — l —_ l - 1
4 9 - — - — 5 In 9) — — -
4 0| —| — — — H In (10) — - -
Colector Leakage Curreat — - s — |e789.10{ — 4 leex (5) — 110} — | 0] — 1150 shdc |
Input Voitage — - —_ 5 - 4 6 Ve (4) 0.730 | 0.780] 0.680| 0.730| 0.580| 0.630 vdc
- -1 = 5 - 4 7 Ve (4)
—_ _ —_ 5 —_ 4 9 Ve (4)
— — —_ 5 — 4 10 Yor (4)
Pulse] Pul
switting Toes "] o' | Typ | Max | Typ | Max | Typ | Max |
Propagation Delay Time 8| © — — — - - - ta 35 | 95 35 95 | 55 | 13.0 ns
8 ® - - — —_ - — ta 40 2.0 4.0 8.0 45 12.0
Rise Time s | o — - - - — - t 85 |130 | 85 | 130 | 9.0 | 150 l
Fait Time 8 ® _ —_— —_ —_ —_ —_ s 3.5 10.5 3.5 10.5 4.0 11.5
Pins not listed are left open. (D See Switching Time Test Circuit.
SWITCHING TIME TEST CIRCUIT

a

Ta  Egimas)
0°C —0J80V
25°C  —0800V —Lisv

75°C —0850V




f 3-INPUT 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

. 44

R

o 3

,ézgé 2315 |)
g

o \ *Resistors Ry are omitted in
EXPANDER MC357 circuits to permit re-
INPUT‘_< r( l_< duction of Power Dissipation
A in systems where logic opera-

O- ¢
10 L L ‘L tions are performed at circuit
6 7 8 outputs.

|
|
567 2
Vamh®l
INPUT PULSE t, AND t; = 6 =2 ns OR EQUIVALENT !- b-—-
=N oo
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
Cout €in Cout
o \ ) 50% 0%
J 1 10%
tar ty = re-t,

Fan-in obtained with MC355
input expanders; all but driven
input connected to ~5.2 V.

“NOR”

ta)




MC356, MC357 (continued)

TYPICAL INPUT TYPICAL OUTPUT
CHARACTERISTICS CHARACTERISTICS
07T T [T
b Ta = 25°€ T 2 Ta I 2°¢ ]
= A il Eg . VEL30) 128Q
s | | /] conpucrion 53
z I REGIO < Ol o
g TRANSTTION g0
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[ 1] | \
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5 REGION ZIIUI , 2 \ % kT
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e (0.1Y/DIV) €out 02 V/DIV)
TYPICAL SWITCHING TIME VARIATIONS
MC356
10, T T T 60 T T
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SWITCHING CHARACTERISTICS (10% to 90% distribution)
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MC356, MC357 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +=1%
@Test goc | — ]-—0850] —1350] —5.20 | 118
“-m.{ 4ase¢ [ 0670 0795 1350 —5.20 | —1.15
478% [ — [ —0.725] —1350 | —5.20 | -1.08
Test Limits
Vo (Vo | W | Ve | Voo | Mo | W | roums Symbol (X1 +25°C | _475°C | Unit
Characteristic PinNo | PinNo | PiaNo | PinNo | PinNo | PinNo| PinNg | PinNo ing ) | WMin] Max| Min | Max| Min [ Max
Power Sepply ness -— —_ -— 2678 1 —_ -— 3 1€(2) _ 9.25 - 8.85 —_ 8.15] mAdc
Oraia Correat MC357 _ - -— 2,678 1 —_ _— 3 16 (2) —_ 38 — 3.6 —_ 33| mAde
Input Current [ —_ —_ 2,78 1 _ —_ 3 s {6) _— - —_ 100 —_— -— uhde
7 _ —_ 2,68 1 —_— —_ 3 lin (N —_ _ — ‘ -—_ —_ l
[] — — | 287] 1 - — 3 I (8) | -] = —| =
“NOR" Logical 1™ —_— — [ ] 2,78 1 —_ —_ 3 Vi (8) _0.718 |—0.850 | —0.670| —0.795| —0.590 | —0.725{ Vdc
Outpat Voltage —_ 7 268 1 -_— —_— 3 Vi (5) )
- —_ 8 267 1 —_ —_ 3 Vi (5) ‘ l l l & l l
“NOR" Legical “¢* —_— 6 - 278 1 - —_ 3 Ve (3) —1.510 {—1.880 | —1.465|—1.750| —1.395] —1.730{ Vdc
Ostput Voltaga - 7 — | 288 1 B 3 "
-— ] -— 267 1 —_ —_ 3 Ve (S} l l ’ l t ‘ ‘
“OR" Legical “1” - ] — 278 1 — — 3 Ve @ | —0.715 |—0.850| —0.670| —0.795] —0.590 | —0.725| wvae
Owtput Veitage —_ 7 — 268 1 — —_ 3 Vi)
R IR IR IR
“on" Logicat 9" - - s | 278 1 -1 - 3 Vi |-15:10 1880|1488 |—1.750f 1398 | -1.720] vac
Output Veltage — —_— 7 268 1 -— _ 3 Vi (4)
NI IR
“NOR"™ Outpet
Voitage Change -— —_ [ 2,78 1 —_ 50 3 AV (5) — |-o.0%5 — |-0.055 — |—0.065] voits
(Mo load to full ioad)
“OR" Outpet Voltage Changs | — [ — 2] 1 — | so 3 A% @) — |rooss| — |-ooss| — [-o0es| voits
(No load to full joad)
SNOR" Saturstion _ -— —_ 278 1 8O — 3 %) — |~ 081 — |~ 058 — |—063] vdc
Sreskpoiet Veltage |l =] e8] 1| @] - 3 ) s 1 Voo Wy
—_— — —_ 267 1 8® — 3 (%) —_ — _
Pulse Pulse
Switching Times In Out Typ [Max | Typ [Max | Typ | Max
Prepagation Delay Time [ 4 - 278 1 —_ —_ 3 to @ 85 115 85 115 100 15.0 ns
[ 5 —_— 278 1 -_— — 3 ta (3) 63 105 [ X1 108 15 11.5
[ 4 - 2,78 1 — —_ 3 taz () 6.0 1.0 LX) 110 75 12.0
6 s - 2,78 1 - -— 3 ta (5) 85 1.5 5 11.5 100 15.0
Riss Time ] 4 —_— 2,78 1 _ —_ 3 t @) 7.0 115 70 1185 9.0 130
[] S —_ 278 1 -— - 3 (5 9.0 125 95 12.5 11.5 158
Fall Time [ 4 —_ 2718 1 b —_ 3 @) 9.0 14.0 9.5 140 12.0 17.0
6 5 —_ 278 1 — — 3 t (5) (2] 140 9.0 14.0 118 17.0

Pins not listed are left open

® Input voitage is adjusted to obtain dV “NOR/dVia = 0.

@ Current test conditions: no load = 0; full load = —2.5mAdc =3%.

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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MECL MC350 series
AC-COUPLED J-K FLIP-FLOP \
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 fo— lo ——or}
INPUT 0% 29 ns min
50%

10%

3glee —1.55V_. | t; = 10 ns max t, = 10 ns max L—

51 225 225
RN

FIGURE 3 — SENSITIVITY (NO TOGGLE)
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[l 2.4k 24k a3
K g
s ReSET 1
S2k  32k375k ~T815 7503 $2k g2k
28w EITHER OUTPUT T0 “B" CHANNEL
OF TEKTRONIX 567 SCOPE
-52V
TRANSFER CHARACTERISTICS ;-;P 0250Vmax  —=] [=-105 nsmin
-1350¥ € 0 INPUT 0%
" Vs —1465V 10%
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o4 QorQ.
W S
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FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
2N709 Stray capacitance introduced by the test ig: FIGURE 4 — SENSITIVITY (TOGGLE}

Cs = (n -+ 12) pF where n = number of fan-outs.
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MC358A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
4 —_ —
@ Test 200 0.850 | —1.350 5.20
Temperature + —0.670/—0.795 | —1.350 —5.20
+75°C — 10725 | —-1.350 ~5.20
Symbol Test Limits
Vo (Vi | V@ Ve v, h Ground Pin No _ 0°c .+25°0 +75°C Unit
Characteristic Pin No | Pin No_| Pin No PinNe | PinNo | PinNo | PinNo in{ ) Min | Max | Min [ Max | Min | Wax
Power Supply Drain Current -—_ 710 —_ 1,268,9 -_ — 3 1e(2) — 22,0 - 21.0 - 196 mAdc
fnput Current 7 - - 1,2,6,8,9,10 — —_ 3 bn (7) - - —_ 100 —_ -— nAdc
8 — - 1267910 — — 3 Tin (8) — — — — —
9 - —_ 1,2,6,7,8,10 — - 3 lin (9) - — - 1 - —
10 — —_ 1,2,6,7,89 - - 3 Tin (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 Vdc
“Q" Logical “0"
Output Voltage - - 1 2,6,7,8,9,10 —_ - 3 Vi (5) [—1.510|—1.880 |-1.465|—1.750 ]—1.395| —1.730 Vde
8" Logical #1%
Output Voitage - - 1 2,6,7,8,9,10 — - 3 Ve —0.715|—0.850 |-0.670 | —0.795 [—0.590] —0.725 Vde
“@" Logical 0"
Output Voltage - —_ 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 - 50 3 AV (5) — |-0.065 — |—0.065 — [ —0.075 Volts
Output Voltage Change —_ 1 -_ 2,6,7,89,10 - 4@ 3 AV (&) — [—0.065 — [—0.065 — | —0.075 Voits
“Q" Saturation
Breakpoint Voitage — — — 1,2,7,8,9,10 (10} - 3 Vi (5) - |~ 061 — |~ 0.65 — |~ 073 Vdc
“Q" Saturation
Breakpoint Voltage —_ - — 2,6,7,8,9,10 10 — 3 Vi (4) — |- 061 — |— 0.65 — [— 073 vde
“Q" o G Lateh
Voltage - - - 2,7,8,9,10 160 — 3 Ya (1,6) ~ 111/— 1.25 - 1.09|— 1.21 |—1.02 |- 1.14 Vde
Pulse Pulse
In Out
Toggle Frequency
(See Figures 1 and 2) 7,10 5 1,269 - — 3 frog —_ — 15 —_ — —_ MHz
Sensitivity (Ho Toggle) 7,10 4 1,2,6,89 — —_ 3 See Figure 3 ——
89 5 1,2,6,7,10 - - k] See Figure 3
Sensitivity (Toggle) 7,10 45 1,2,6,89 — — 3 See Figure 4
Switching Times Typ | Max | Typ | Max | Typ | Max
Propagation Delay 7.10 45 1,26,8,9 — — 3 ter (4,5) 75 | 130 | 75 | 130 80 | 160 ns
7,10 45 1,2,68.9 —_ — 3 ter (4,5) 10.0 145 10.0 15.0 11.0 20.0
Risa Time 7,10 45 126389 — —_ 3 tr (4,5) 8.0 13.0 8.0 13.0 85 16.0
Fall Time 7,10 45 1,2,68,9 - — 3 e (4,5) 10.5 155 11.0 155 12.5 220
Pins not listed are left open. @ Input voitage is adjusted to obfain dVous /dVie = “0"', @ Current test conditions: no load = 0 to full foad — —2.5 mAdc *+5%.
@ Apply momentary Vi ma to set output, then Vi» for measurement. @ Input voltage is adjusted to obtain aV: / dYin = 00
SWITCHING CHARACTERISTICS (10% to 90% distribution)
2 3 T z 6
3 te z tor P
a PN o o -
= 20 pm— S 40 o
S e L] E
g ——— T 2
=z e —]
S 10 £ 2
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& E
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30 60r
! ——T7 B
H ——— [
Il e e H— R~ —
o =1
_—-—_‘_
= 10 p——— E 2
< s . e s ] s s e o -
0 - 0
0 10 15 0 H 10 1
n, FAN-OUT n, FAN-OUT
0°C and +25°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.

T0 MC354
MC358 BIAS DRIVER @1 Vg 39
290

L
320 3150 AWV '/
< < \

V4
o

SWITCHING TIME TEST CIRCUIT

56 3 o0
»—0
INPUT PULSE t, AND t; = 6 =2 s OR EQUIVALEN !"""

8 s, S
< S2k <
S12ek S121k $ $2k
Ve 02
T0 MC354
ME:360 BIAS DRIVER @ ! Ves 3
20 v
S™m 2150 VW |/ AN 5
< L«
6
\—o
———o0
7 9
—Q
8 10
3 ' $2k
>
Slak S 124k T 2
AN—O
20V, 4
MC361 T0 MC354
BIAS DRIVER @ 1 Ves 30
29 v
Sm Q150 Wy N s
< < V
\_*5
7 K l—< j 9
o—— <
8 )¢ | 10
2124 k
:’124 :El.24k 2k
AM——O
20Vee 4

N oo
Stray capacitance introduced by the test jig: 3
Cs = (n + 12) pF where n = number of fan-outs. Z__."9°
PROPAGATION DELAY RISE AND FALL TIME
& Sout Cout
) " 50% 90%
NOR 0%

T b 0| e | 1Y

TYPICAL INPUT CHARACTERISTICS

M T T
| Ta=25°C
s Y37 ket
5 1 1/ conbuction
€ 1 REGIO
g TRANSITION
S P REGON
CUTOFF z
| 1175k
oo Reson A
15 14 1z 10 08 06
€ (0.1V/DIV)
TYPICAL OUTPUT CHARACTERISTICS
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g
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2 X% kT
20 16 1z 08 04
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MC359, MC360, MC361 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vic +1%
e¢| — |-0850 [-1350] 520 [ —1.18
. @ Test { +28% [ —0670| -0.795 | 1350 | —5.20 | —1.15
+75°%€ | — |-—0.725 [-1.350 | -5.20 | —1.08
Symbol Test Limits
A\ Vime Vi Vee Ve | WV, Greund | pinNo ,——'N——_ | +25°C | 4 7___5'0 Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo|PinNo| PinNo | PinNo | in{ ) Min| Max| Mia Min | Max
(Power Supply  MCISS, MC3GO | — —_ —  [2,2.89.1 1 - - 3 () —_ 1355 - 130 - 120 | madc
Draia Current wexr| — - — |ar8s.00] 1 - - 3 (Y] — s — ! w1| — | 92| mae
Inpet Current 7 - — |28910f 1 - - 3 () - = = 10| — 1 — | s
[} — — {27810 1 - - 3 Yia (8) . — - -
[ - — |27 1 - - 3 te (9) - -1 - l - -
10 - — | 2189 1 - - 3 Tin (10) - - - -] -
“HOR™ Logical 1™ - - 7 lase0| 1 - - 3 Vi)  |~0.715|—0.850 |-0.670 |—0.795 [ 0.590 [~0.7225 | wvac
Output Valtage - - s 27910 1 — - 3 (0}
- - 9 27810 1 = - 3 “wem l l l l l l
- - 10 | 2789 1 - - 3 vi (s
“mon" Logleat 9~ - 7 — 28000 1 - . 3 Ve®)  |—1.510 |-1.880 |-1.465 [1.750 |-1.305 [-1.730 | wvac
Output Veltags - [ — |jare0| 1t - - 3 Ve 6)
- [} ~ |27s10| 1 - = 3 vis) l l l l l l
- 10 — | 2789 1 - - 3 Ve (5)

“NOR” Output Veltage Changs | — - —  |a78810f 1 - s® 3 AVi ) — jooss{ — (o085 — |-o085| va
(Mo load 1o full load) - - — |278000] 1 - 50 3 an e — |ooss| — looss| — |-006s| v
30" Saturation - - — 2890 1 |70 | — 3 Y — tost | — |oss [ — |06 | v’

Broskpeiat Veltage - - — Jamp0| 1 | 8@ | — 3 Vi ) - - -
- - - |27810] 1 |[s® | — 3 i) - l - l _ | l
- - — | 2789 1 |wwo| — 3 ") - - -
Switching Times Pulse | Puise
n Out Typ [Max | Typ | Max | Typ | Max
Prapagation Detay Time 7 [ — Jasew0| 1 - - 3 o © 65 (110 [ 65 |10 | 80 | 145 | ns
10 5 — |a2189 1 - — 3 ta (5) 65 [110 | &5 110 | 80 | 148
7 [ — 28810 1 - - 3 te 6) o5 [135 | as | 135 [ 100 | 160
10 s - | 2788 1 - - 3 ta (®) 8s (135 | 85 |13s | 100 | 160
Riss Time 7 [ - 28910 1 - - 3 () a5 [125 | 90 |125 |10 | 1ss
10 s — 2189 1 - = 3 t® es [125 | 90 [125 |10 | 158
Fall Time: 7 [ — J2s000| 1 - - 3 ) 90 |140 | 98 {160 |115 | 120
10 [ - 2789 1 - - 3 e (5) 90 [140 | 95 140 [1s | 170
Pins not listed are left open  For MC360, connect pin & to pin & for all tests (D Input voltage is adjusted to obtaln dV “NOR™ /dVi = 0.
@ Current test conditions: no load = 0; full load = —2.5 mAdc 5%,
SWITCHING CHARACTERISTICS (10% to 90% distribution)
i 2
z | ta z | te
g —— Eu
§ — —] o —— = pa—
'§ _____-——»——-—"’ § ’__-_I:.__—_-_':,—_'-':—"
— e emensoe
% 1 I I—" % 2 :—__:.7—‘::.—5'—-
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0°C and +25°C
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’ DUAL 3-INPUT GATE \

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.

Vec
3
L %00 4:290
$m 30 v’
255k 4
b\’_o
o /
8
v N 5
\L O
-
6 10
\l 1
7 0
A Vas
< > S, S
3124k S1.24k <124k 2k <2k
< :, ;, <
2
Vee
TYPICAL INPUT CHARACTERISTICS
01
T T
_TA=25°{‘
s 1/37 k fet™ 1"
] | CONDUCTION
® REGION
g TRANSITION
= T Recion
/
CUTOFF /11175
- N
oL REGION iy

16 14 12 10 08 06
€, (0.1V/DI¥)

SWITCHING TIME TEST CIRCUIT

INPUT PULSEt, AND t; = 6 =2ns

Y Teo
Stray capacitance introduced by the test jig: 3 )
Cs = (n + 12) pF where n = number of fan-outs. 2._""°
PROPAGATION DELAY RISE AND FALL TIME
_4_°°"'
0%
10%
tiw t,

TYPICAL OUTPUT CHARACTERISTICS
1 2 1:A=:2510-
8 1724¢ VAQ
gs ! I 1
£ “0° iy
g--—-0
_g .
I \\ \
2 =\ l x4+
.0 16 12 038 04

eout (0.2 V/DIV)



MC362A (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde +1%
¢ | — [-0850][-1.350 | —5.20
Tgﬁ:rmn {+2s°c 0670 [—0.795| —1.350 | —5.20
+75° [ — [~0.725|—1.350 | —5.20
Test Limits
Symbol ;
. Yy (View | W Vee &, | % | Ground | pinno 0T +25°C +75°C__| Unit
Characteristic PinNo | PinNo | PinNo Pin No PinNo | PinNo | PinNo in{ ) Min | Max| Min | Max | Min | Max
Power Supply Drain Current —_ — _— 1,2,6,7,8,9,10 —_ —_ 3 1e(2) —_ 177 —_ 17.0 — 16.4 mAdc
Input Current 1 —_ — 2,6,7.89.10 — —_ 3 lia (1) — — — 100 — — uAde
6 — — 1,278910 | — — 3 1in (6) — — - — —
7 — - 1,2,6,89,10 — - 3 lia (7) - - — - -
8 — - 1,2,6,7,9,10 — —_ 3 1in (8) — — — — —
9 — — 1,2,6,7,8,10 — — 3 Tin (9) —_ — — — —
10 — - 126,789 — — 3 Via (10) — — — — —
“NOR” Leogical 1" — — 6 1,2,7,8,9,10 — —_ 3 Vi (5) {—0.715 |—0.850 {—0.670 |—0.795 {—0.590 |—0.725 vde
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 (4)
-_ — 9 1,2,6,7.8,10 — —_ 3 Vi(4)
— —_ 10 1,2,6.7,89 _ —_ 3 Vi (@)
“NOR" Logical “0" — 6 - 1,2,7.89.10 - - 3 Ve(5)  |-1.510 |-1.880 |1.465 |—1.750 |~1.395 |-1.730 | Vdc
Output Voltage —_ 7 —_ 1,2,6,8,9,10 — — 3 Ve (5)
- 8 — 1,2,6,7,9,10 —_ -— 3 V4 (5)
- 1 —_ 2,6,7.8,9,10 —_ — 3 Va (4)
- 9 — 1,2,6,7,8,10 —_ —_ 3 Ve (8)
— 10 —_ 1,2,6,7,89 —_ _— 3 Va (8)
“NOR” Output Veftage Change — — 6 1278810 | — 50 3 AV (5) — fooss| — [0o0s5] — (0065 volts
- - 1 2,6,7,8,9,10 - 4@ 3 AV (8) — -0.055 — +0.055 — -0.065 Volts
“NOR™ Saturation — —_ —_— 1,2,7,8,9,10 L10] —_ 3 Vi (5) — }-0.51 — |-0.55 — 1063 Vdc
Breakpoint Yoltage — — — 1,2,6,8,9,10 70 — 3 Va (5) —_ - —
— —_ —_ 1,2,6,7,9,10 -10) e 3 Vi (5) — — —
- - - 2,6,7,8,9,10 10 — 3 Va (4) —_— — —
—_ —_ —_ 1,2,6,7.8,10 L:10] —_ 3 Vi (&) —_ — —
—_ e —_ 1,2,6,7,89 100 _— 3 Vi (3) — —_ —_
Pulse Pulse
Switching Times In Out Typ [Max | Typ [Max | Typ | Max
Propagatiea Delay Time 6 5 —_ 1,2,7,8,9,10 _ —_ 3 tai (5) 6.5 10.5 65 10.5 7.5 115 ns
1 4 — 2,6,7.89.10 —_ - 3 tar (4) 6.5 10.5 6.5 105 75 115
6 5 —_ 1,2,7,89,10 _ —_ 3 tar (5) 85 115 8.5 115 10.0 15.0
1 4 — 2,6,7,8,9,10 —_ —_ 3 taz (4) 85 115 8.5 11.5 100 15.0
Rise Time 6 5 — 1,2,7,89,10 _ — 3 1 (5) 9.0 125 95 125 115 155
1 4 — 2,6,7,8,9,10 _ —_ 3 1 @) 9.0 125 9.5 125 115 155
Fall Time 6 5 —_ 1,2,7,8,9,10 — —_ 3 t (5) 8.5 14.0 9.0 14.0 115 17.0
1 4 —_ 2,6,7,8,9,10 — _ 3 t(4) 8.5 140 9.0 14.0 1.5 17.0

Pins not listed are left open.

@'nput voltage is adjusted to obtain dV

SWITCHING CHARACTERISTICS (10% to 90% distribution)

“NOR" /dVin = 0. ®Current test conditions: no load = 0; full load = —2.5 mAdc *5%.
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’ QUAD 2-INPUT GATE 1 MECL MC350 series

MC363F

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

bias driver.
Vee 9 4 ‘
>
S S b
2% 300 2300 2300 2%
k 2 2 1 SWITCHING TIME TEST CIRCUIT
13 8
0-1/4 h\»o
n 9
O O
o _|/I 255k I\[ o
2 55k 10
567 -
5 o~
S2k Siai| [S2¢ ¥ $1auk %3 INPUT PULSE t, AND & = 6 2 ns OR EQUIVALENT r":’
T 02 3 ) S Tgo
Stray capacitance introduced by the test jig: )
Cs = (n -+ 12) pF where n = number of fan-outs. z._-~°
I Sz 300 l3(;9 S0 ]
N 3 37 PROPAGATION DELAY RISE AND FALL TIME
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MC363F (continued)

ELECTRICAL CHARACTERISTICS

0°C
s L
+75°C

Test Conditions
Vde = 1%

—0.850

—1.350

—5.20

—0.795

—1.350

—5.20

—0.725 |

—1.350

—5.20

Characteristic

Vimac
Pin No

/

L
Pin No

Ground
Pin No

Test Limits

Symbol
Pin No

]
°
3

+25°C

in( )

Min | Max |

£
]

Power Supply Drain Carrent

1,3,6,7,9,10,11,12,14]

le(3)

300

!

mput Current

3,6,7,9,10,11,12,14
1,3,7,9,10,11,12

.14

Tio (1)
lin (6)
tin (7)
tia (9)
fin (10)
Yia (11)
lin (12)
Lin (14)

100

w
trrerrrigs

rrrreeet

Fririend

“NOR"” Logical 1"
Output Voltage

Prrrired

Vi (2)
Vi (5)
vi(5)
Vi (8)

JI
L
shvrcin B

5
2

—0.670{ —0.795

—0.590

TNOR” Logical 0"
Output Voltage

[NERRENE

-1.510

—1.880 |—1.465

—1.395

—1.730

“NOR" Output Voltage Change
{No load to full load)

1,3,6,7,9,10,11,12,14
1,3,6,7.9,10,11,12,14
1,36
1,36

LR e rfrerreee

—

—0.055 I—0.055

—0.065

Volts

“NOR Satoration
Breakpeint Vottage

tret

LT |sRESewan| I ELLTLEHLIEETTI

P EEIp T 8#8E8ewe=|t LT TLT

[
RO~

o
1il@edell it

P N P N P N N P N N ) LT R P

—0.51 —0.55

(RN

11l

—0.63

Vde

Switching Time
Propagation Delay Time

Rise Time

Fall Time

52
i3

9|

o2
8

Soom Foax

-
O DOP e

11

~ -
Soun Gonn|g

-
oo Tean

13

Frre i

[NEN

trnd

9,10,12,14
6,7,9,10,11,12,14
1,3,7,9,10,11,12,14
3,6,7,10,11,12,14
9,10,12,14

IBEN

N A N Y Y L L

-
s

=1

Max yp| Max

-
S

Max

©w [ @
— 5 — 2 —— D

«n

11.0 6.5

1

85

!

|

95

110
13.5 135
125

125

14.0 14.0

8.0

!

145

16.0

155

170

Pins not listed are left open.

@ Input voltage is adjusted to obtain dV “NOR™ /dVis = 0.

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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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 WAYEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY

0.800 V min ottty ]

- 90%
50% b =tn

10%
—15v -b—l
Ve O GND t = 6 ns max t, = 6 ns max
{
F $ 225 KL 3225 FIGURE 3 — SENSITIVITY (NO TOGSLE)
_( al - »

INPUT

T0 “A” CHANNEL OF TEKTRONIX 567 SCOPE
€in OF Eins

dgade

75

m?f_c‘, oo

‘J;4 1
7 >|"‘ 425 I 5
j 500 3—¢-+{ 500 K
§ — |- 18kg | . S
30 pF _Ck ! >_ 30pF
$2k 13 1543 zk% Sais S1sk S1x 2k UNUSED INPUTS TO Ve
"y o— EITHER QUTPUT TO “B” CHANNEL
e ore. OF TEKTRONIX 567 SCOPE
in inR
—52V
TRAN HARA '
SFER C CTERISTICS ,:A ;;P 0250VmE o (=5 msin
—1350V € N INPUT 90%
Vi |
v [ 10%
—_ ~ o ~1465V
v, ) V] Gt be-500 ns min-=-}=- 200 ns = f=— 10 ns max
RESET
INPUT %%
10%
X ~1550V
" o . 0800Vmin— =500 ns min=]
Nr SCOPE
“NOR” “R” 1mnm \ 170 mV max ————
0 W 0_4 QorQ-
SV e ° QUTPUT L i
WAVEFORMS -
*FOR “Q" TESTS REVERSE “S” AND “R” CONNECTIONS Fora N\
170 mV max
FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
2N709 Stray capacitance introduced by the test jig: FIGURE 4 — SENSITIVITY (TOGGLE)
r Cs = (n + 12) pF where n = number of fan-outs.
‘ “NoRr T8 [

P €in r—= T0 “A” CHANNEL OF TEKTRONIX 567 SCOPE

9or 10f. est

00
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.

O 567
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~—l |-—t =6=2ns
50% ’ Vee EITHER OUTPUT TO “B” CHANNEL
INPUT .—_ng 100 ns max——L €in O €jns OF TEKTRONIX 567 SCOPE

tae
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50% INPUT s
“EITHER" QUTPUT N 1%
t,—e| fo t 1465V 10%
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MC364 (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
o] — [ —0.850] —1.350] —5.20
Tem@:r:st:"e{ns-’c —0,670] —0.795] —1.350] —5.20
P +75% [ — | —0.725| —1350] —5.20
Test Limits
Symbol S
Y | Vinw | W Ve | OV, | W |Grownd | pinwo O +25° | +75°C | Unit
Characteristic PinNo | PinNo |PinNo | PinNo | PinNo | PinNo | PinNo in( ) Min | Max| Min | Max| Min | Max
Power Supply Draln Current — 7,10 — 1,2,6,89 —_ — 3 1e(2) _ 30.0 — 28.5 — 28.0 | mAdc
Input Current 7 - — 1,2,6.8,9,10 _ —_ 3 lin (7) — —_ —_ 100 —_ —_ aAdc
8 — —_ 1,2,6,7,9,10 —_ — 3 bia (8) - - — -_ —_
9 - — 12678100 — - 3 1in (9 — -1 = | =
10 —_ - 1,2,6,7,89 —_ —_ 3 lin (10} —_ _ _ —_ —
" Logical 1"

Output Voltage —_ - 5@ 1,2,7,8,9,10 —_ —_ 3 Yi (5) |—0.715 {—0.850 (—0.670 {—0.795 {—0.590 |—0.725 vde
w0 Logical 0"

Output Voltage —_ -_ 1® 2,6,7,8,9,10] —_ — 3 Vi (5) —1.510 |—1.880 {—1.465 {—1.750 {—1.395 | —1.730 Vdc
g Logical “1"

Output Veoltage _ —_ 1® 2,6,7,8,9,10 —_ —_ 3 Vi (@) |—0.715 |—0.850 {—0.670 |—0.795 (—0.590 |—0.725 Ydc
«“” Logical “0"

Qutput Voltage — — [Yo) 1,2,7,8,9,10 —-— —_ 3 Vi (4) —1.510 |—1.880 [—1.465 [—1.750 |—1.395 [—1.730 Vdc
“Q" Qutput Voltage Change - 6 —_ 1,2,7,8,9,10 — 5@ 3 AVi (5) — |—0.065 — |-0.065 — |—0.075{ Veits
e Output Voltage Change -— 1 —_ 2,6,7,8,9,10 —_ 4@ 3 AN () — |-0.065 — [~0.065 — [—0.075] Volts
Q" Saturation

Breakpoint Voltage —_ - — 1,2,7,8,9,10 (0] —_ 3 Vi (5) — |-061 — }-0.65 — |-073 vdc
“g" Saturation

Breakpoint Veitage — — — 2,6,7,89,10 10 _ 3 Vi (4) — |-0.61 — |-0.65 — o Vde
ug" or “g" Latch

Voltage _ — —_ 2,7.8,9,10 1,60 — 3 Yo (1,6) —1.11 |—-1.25 |—1.09 {-—1.21 |—102 {-1.14 Vdc

Puise Puise
in Out
Teggle Fraguency

(See Figures 1 and 2) 7,10 5 — 1,2,6,9 - - 3 frog - —_ 30 —_ — — MHz

Sensitivity (Mo Toggle) 7,10 4 —_ 1,2,689 — — 3 4 See Figure 3 ~———————>

89 5 — 1,2,6,7,10 — — 3 eS¢ FIZUIE 3 ey

Sensitivity (Teggls) 7,10 45 - 1,2,68,9 - — 3 € See Figure 4 ———————————p

Switching Times Typ [Max | Typ | Max | Typ | Max
Propagation Delay Time 7,10 45 —_ 1,2,689 — - 3 e (4,5) 11.0 18.0 12.0 180 1.0 4.0 ns

7,10 45 — 1,2,689 —_ —_ 3 tat (4,5) 12.0 18.0 130 18.0 15.0 240

Riss Time 7.10 45 — 1,2,689 - - 3 tr (4,5) 115 20.0 125 21.0 15.0 26.0

Fall Time 7,10 45 —_ 1,2,6,89 —_ —_ 3 te (4,5) 115 18.0 125 21.0 15.0 26.0

Pins not listed are left open.

® Apply momentary Vi me to set output, then Vin for measurement.

® Input voltage Is adjusted to obtain dV,. /dVin = 0. @ Current test conditions: no 1oad = 0; full load — —2.5 mAdc =5%.

@ Input voltage is adjusted to obtain dVi/d¥in = oo,

SWITCHING CHARACTERISTICS (10% to 90% distribution)
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LINE DRIVER MECL MC350 series

MC365

Line driver for driving lines of 50 ohms or
greater while providing the positive logic ““NOR"’
function and its complement simultaneously.

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

“NOR" Vee “0R" -08Y UNIT UNDER TEST

7 P ¢

“NOR”

nm" O

...
v
B
w
=
2
A
W

—52Y  TO TEKTRONIX J
567

\l |/ - Vee

w,
OR EQUIVALENT ” min 50 2 COAX

6 +§ ps [TTOOMBP g2
o e - -1
90% Vg = —0.725 =0.070V
50%
] | 10% v, = —1.600 =0.150V
| |l f— iy,
25k 124k 25k o~ <t ||t
OR e %
1 |
tg) fﬂ 6 07 08 1 2
Ves Vee
EXPANDER T0 MC354
INPUT BIAS DRIVER

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde 1%
0°c| — | -0.850[ —1.350] —5.20] —1.18
@ Test { +25°¢ [ 0.670| —0.795] —1.350] —5.20] —L15
v “l4150c | — | —0.725] —1.350] —5.20] —1.08
Test Limits
mbot .
Vo [ Vi | W | Ve | Ve Lo Ground s&!n No _0°% +25°C +75°C | 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) —_ 83 — 65 — 63 mAdc
Input Corrent 6 —_ _ 2,78 — lia (6) _— — — 100 —_ -— ahdc
7 - - 2,68 1 — 3 1in (7) - — — 4 — — ‘
8 — — 267 1 — 3 lin (8] - = — e —
“NOR’" Logical “1" —_— — 6 2,78 1 4,5 3 Y1 (6) ~0.695 [—0.850 |-0.650 [—0.795 |-0.570 [-0.725 Vde
Ootput Voltage —_ _ 7 2,68 1 4,5 3 i@ ‘ ‘ ‘ ‘
—_ —_ 8 2,67 1 45 3 vi(8)
“NOR" Logical “0" -— 6 —_ 2,78 1 45 3 Vs (6) —1.495 -1.880 (—1.450 (—1.750 [-1.395 [-1.730 Vdc
Outpat Voltage — 7 — | 268 1 45 3 Va(7) 4 } ]
_ 8 — 2,67 1 45 3 Va(8)
“OR" Logical “1” —_ 6 —_ 2,78 1 4,5 3 V2 (6) (—0.695 (-0.850 (—0.650 —0.795 [—0.570 |-0.725 Vde
Output Voltage —_ 7 _ 2,68 1 45 3 Va(7) l J
- 8 = 2687 1 45 3 V2 (8)
““OR"' Logical “0” — — [ 2,18 1 45 3 Vs (6) [-1.495 [1.880 |-1.450 [-1.750 |-1.395 [-1.730 | Vdc
Output Voltage — — 7 268 1 45 3 V() ] ] ] }
. — — 8 267 1 4.5 3 Vs (8)
Pulse | Pulse
Switching Times In Out Typ [Max [Typ [Max [Typ |Max
Propagation Delay Time 6 5 — 27,8 1 — 3 tar (5} 12.0 20.0 12.0 20.0 13.5 25.0 ns
6 L} - 2,78 1 —_ 3 tar (4) 16.0 25.0 16.0 25.0 18.5 30.0
6 5 — 2,78 1 —_ 3 tdz (5) 14.0 25.0 140 25.0 16.0 300
6 4 -— 278 1 — 3 td2 (4) 10.0 20.0 10.0 20.0 11.0 23.0
Rise Time 6 5 - 2,78 1 - 3 tr (5) 16.5 25.0 16.0 25.0 19.0 300
6 4 — 2,78 1 - 3 1 4) 13.0 20.0 13.0 20.0 15.5 25.0
Fall Time 1 5 - 2,78 1 — 3 1 (5) 205 35.0 205 35.0 26.0 47.0
6 4 - 2,78 1 —_ 3 i (4) 20.0 350 200 35.0 23.0 47.0

Pins not listed are left open. (@ Qutput is loaded with a 50-ohm resistor.



LAMP DRIVER

MECL MC 350 series

MC366

LLamp driver that provides ‘'OR’’ or *“NOR’’ logic
depending on the bias arrangement used and is
capable of driving 6V lamps.

OUTPUT Q9 Vec © 10
400
S
:,3'(
bt
S
100 S
750
4 5 6 03 2 7 ]
GND Vee
ELECTRICAL CHARACTERISTICS
Test Conditions
dc 1% mAde
@Test o°c | — |-—0850]-1.350]| —5.20 | —1.18 | +6.0 | 100
Temp lu{+zs-c —0.670| —0.795| —1.350| —5.20 | —1.15 | +60 | 100
+715°%¢ | — [-0725{-1350[ —5.20 | —1.08 | +60 | 100
Symbol Test Limits
Vo [View | % | Ve | Voo | Ve Ground | pino 0°C | +25C | +I5C | Unit
Characteristic PinNo | PinNo | PinNo | PinNo | PinNo | PinNo | PinNo | PinNo in( ) Min | Max | Min | Max | Min | Max
Powor Supply Drain Current - 456 - 27 8 10 — 3 Ic (10) — |25 | — a5 | — |207 | madc
— 4586 _ 2,7 8 10 — 3 16 (2) — 8.4 —_ 8.0 — 7.7 mAde
Inpwt Current 4 -_— _— 2,567 8 10 -_ 3 tin (4) - _ — 200 —_ wAde
5 — — j2467 | 8 10 - 3 lin (5) - =1 - - | -
1] -_ — 2457 8 10 —_ 3 lia (6) —_ —_ - _ —_
7 —_ —_ 2,456 8 10 _ 3 1in (7) —_ — — - —
8 — —_ 2,457 6 10 —_ 3 lin (8) bt - d - -
Output Voitage, Lew —_ —_ [ 2,457 8 10 9 3 Vo (9) — 0.9 — 10 — 1.25 Vde
—_ - 6 2,458 7 10 9 3 Vo (9) _— 0.9 —_ 1.0 — 1.25 Vde
Ostput Voltags, High — 4 — |2567 | 8 1090 | — 3 You (4) — | = | - |58 | — | 58| v
— 5 — |2887 | 8 1090 | — 3 Vo (5) - =1 - -
— 6 — |2457 ] 8 1090 | — 3 Vor (6) - -1 = - l
— s — loas8| 7 1090 | — 3 Vou (6) o e s —

Pins not listed are left open.

@Pin 9 is connected to Vec through a 10 k-ohm resistor.




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 © § VccT 10 1
TO TEKTRONIX 567 OR EQUIVALENT
32k 3 204Q =1% O
< ‘P ] k f .
4 K
1NS14
Sk DIODES
ﬂ - =
03
INPUT PULSE TO L&t =6=2ns -
UNIT UNDER TEST Vy=—0745 =0.055 ¥
50% 150 ns typ-
E————J Vi =—1575=0.110V
—etn et Eop |
J l QUTPUT PULSE — TR
. (SWITCH POSITION b) 3 15V @25°%
ettt o o pe LBV @T5%C
750 E J v
OUTPUT PULSE 15
(SWITCH POSITION a)
4 5 6 o3 2 7 8
GND Vee
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde +1% mAdc
I S ¥ T I N TR T
Temperature —0.670 10795 }-1.850; 5. - -
+75°% | — |-0725 |-1.350] -520 | —1.08[ +60 | 10
Test Limits
hol .
Vu [ View | W Vee Voo | Ve I Ground sPyiTMo _ 0t :|-25'c :"15.0 Unit
Characteristic PinNo | PinNo | PinNo | PinNo_ | PinNo | PinNo| PinNo | PinNo in( ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current —_ 6 — 2457 8 10 — 3 Ic (10) —_ 7.3 —_— 70 —_— 6.8 mAde
— — — | 28567 8 10 - 3 () — |l 13| —| 70| —| e8| mac
tnpst Carrent 4 - — 2567 8 10 - 3 1in (8) — — - 200 | — — #Ade
5 —_ _ 24,67 8 10 _ 3 1lia (8) _ —_ - — -
6 - = 2457 8 10 - 3 lia 6) e - -
7 - - 2,458 6 10 - 3 In @) - — — - -
8 _ —_ 2457 6 10 _ 3 lin (8) -_ — — - -
Output Voltage, High —_ —_ - 24,567 ] 10 —_ 3 You (9) —_— - 58 — - —_ Vde
- -~ — | 24568 7 10 - 3 Vou (9) — | — | ss| — | = =] v
Ostput Voltage, Low - 4 — 2,567 8 10 9 3 Vou 9) — | oas | — | oas| — | os0| va
- 5 - 2487 [ 10 9 3 VoL ®) — - -
— 6 - 24,57 8 10 9 3 Vor (9) - - -
—_ 6 _ 2453 7 10 9 3 Vou (9) — — -
Pulse | Pul
Switching Times o | out Typ | Max | Typ | Max | Typ| Max
Turs-On Time 6 1 — 2457 8 10 —_ 3 toe (9) 215 40.0 275 40.0 25 43.0 ns
8 S —_ 2457 [ 10 _ 3 toa (9) 275 40.0 225 40.0 25 43.0
Tarn-Off Time -3 9 — 2457 8 10 - 3 totf (9) 25.0 40.0 26.0 400 270 a0 l
8 9 —_ 2,457 6 10 —_ 3 tott (9) 250 40.0 26.0 200 27.0 43.0




SATURATED LOGIC-T0-MECL
TRANSLATOR

MC368

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

levels.

MECL MC350 series

750 1o Vec e 7 o4 750
: $
:; 300 w53 b3

¢ 3 | <
29k 2 I: :I 1 I"—_ $ 20
\{ 25k < /
6kS 124k S2k $2 $ 2k Sa6k
653 : s $ 2k s T 1
Vs OB Vee 32 owds

SWITCHING CHARACTERISTICS AND WAVEFORMS

&,
" (+1sver
l +15V@25°C
+135V@75°C
— = ety e
e,
out 0%
50%
10%
567 OR EQUIVALENT e et
ELECTRICAL CHARACTERISTICS
Test Conditions
Vde =1%
0°C| +045 | +50 [ =520 [ +6.0
teﬁe‘;'?t:ue{“sq +045 | +50 | -5.20 | +6.0
+75°C] 4050 | 450 | —5.20 | +6.0
Symbol Test Limits
- Yy Viu Vee Veo Ground Pin No _J"G _"'ﬁ'c ._+.1 5T Unit
Characteristic PinNo | PinNo | PinNo | PinNo Pin No in( ) Min | Max | Min [ Max | Min | Max
Power Supply Drain Cusrent - 2 7 3 e 4.2 — 40 - 3.9 mAdc
— — 2 7 3 I (2) 28 | — | 20 | — | 202 mAdc
Input Load Current —_ - 2 7 35 1L (5) — = =1 85 — — mAdc
— — 2 7 36 ®© - o had - -
— — 2 7 39 It (9) - =1 = 1 — | = 1
— — 2 7 3,10 1.(10) — — — — —
Input Reverse Current —_ —_ 2 57 36 i (5) — — — 0.5 — 2.0 #Ade
— — 2 67 35 I (6) — —_ - —
— — 2 7.9 3,10 Ix (9) - — — 1 — 1
— — 2 7,10 39 Ix (10) - - - -
““OR" Logical 1" — 5 2 7 3 ¥s (4) —0.715 {—0.850 [—0.670 |—0.795 |—0.570 | —0.725 Vde
Output Voltage - 6 2 7 3 Vi (9
— 9 2 7 3 Vs (1) 1 1 1 1 1 l
— 10 2 7 3 s (1)
“‘OR” Logical “0" 5 - 2 7 3 Va4 —1.510 |—1.880 {~1.450 {—1.750 [—1.395 [-1.730 vde
Output Voitage 6 — 2 7 3 Vi (4)
9 — 2 7 3 Vi (1) 1 l
10 — 2 7 3 Vi ()
Bias Veltage — - 2 7 3 Vi (8) —114 [-1.27 [-1.09 |-122 [-1.04 [-1.18 Vdc
Output
Pulse Pulse
Switching Times In Out 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) 45| 240 150| 240| 190| 280
5 4 2 7 3 tar (4) 155| 230| 155| 230! 190 280
9 1 2 7 3 e (1) 155| 230 155| 23.0| 190 280
Rise Time s 4 2 7 3 t(4) 65/ 130| 70 130 80| 140
9 1 2 7 3 t (1) 65/ 130, 70| 130| 80| 140
Fall Time 5 4 2 7 3 (&) 70{ 136| 75 130| 80| 140
s 1 2 7 3 te (1) 70 130! 75| 130| 80| 140

Pins not listed are left open.




MECL MC350 series

DUAL 4-INPUT CLOCK DRIVER
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

7
b3 3160 l 250
ﬁ
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SWITCHING TIME TEST CIRCUIT

3
567
~o
INPUT PULSE L, AND ; = 6 =21ns OR EQUNALENT ;£

o S Teo
Stray capacitance introduced by the test jig: 3 )]
Cs = (n + 12) pF where n = number of fan-outs. 7__.""°

PROPAGATION DELAY

RISE AND FALL TIME
Cout
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MC369F (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
—0.850 | —1.510 —5.20
es’ ! e ]
T, @t t:we { —0.795 | —1.465 —5.20
v +75°C — —0.725[ —1.395 —5.20
Test Limits
= .
» Vo Vi v, Vee W, I | Ground 0°C + 25°C .+75°C Unit
Characteristic PinNo | PinNo | PinNo PinNo Pin No | Pin No | Pin No Min | Max| Min | Max [ Min | Max
Power Supply Drain Current —_ — —_ 2,5,6,7,8,11,12,13,14] — — 3 - — 60 — mAdc
put Curre 5 — = (28781121304 — = 3 = = = [ — = 3
6 - —~ |257811,1213,14 | — — 3 — - — — -
7 — —  |256811,121314 | — — 3 — — - — —
8 - — 1256711121314 | — — 3 — - — - —
1 - - 25678121314 | — — 3 — - — — -
12 — - 25678111314 | — — 3 — — - — —
13 — - 25678111214 | — — 3 - - - - -
14 — — 25678111213 | — -~ 3 — — — - -
“NOR" Logical “1" = = 5 2,6,7,8,11,12,13,14 — 3 —0.700 { —0.900 [—0.650 | —0.825 [~0.550 |—0.770] Vdc
Oatpst Voltage — - 6 257811121314 { — - 3
- — 7 2,568,11,12,13,14 | — — 3
- — 8 2,567,11,12,13,14 | — - 3
— - 1 25678121314 | — — 3
— - 12 2,567811,13,14 | — — 3
- — 13 2,56,7,8,11,12,18 [ — - 3
— — 14 25678111213 | — — 3
“NOR'" Logical 0" — 5 — |2 — — 3 [—1.510 |—1.880 |—1.465 |—1.850 [—1.395 |-1.790 ]| Vdc
Outpat Voltage — 6 — 2 — — 3
- 7 — - 3
— 8 _ X —_ - 3
- 1 - 2,567, — - 3
- 12 - 25678 - — 3
— 13 — 256,78 — - 3
- 14 — 25678111213 | — - 3
“OR” Logical 17 — 5 — (26781121314 [ — — 3 —0.700 [ —0.900 | —0.650| —0.825 [ -0.550 [-0.770| Vdc
Output Voitags — 6 —  |257811,1213,14 | — - 3
- 7 — 256811121314 | — — 3
- 8 —  |25671112,1304 ] — — 3
— 1 - 2, - — 3
— 12 — 2 — — 3
— 13 — | 256, - | - 3 l
— 14 - 25678111213 | — — 3
“OR" Logical 0" — — 5 2,6,7.8,11,12,1314 | — — 3 —1.510 [1.880 [-1.465 [—1.850 |-1.395 [-1.790| vdc
Outpat Voltage - — [ 257811121314 | — — 3
- - 7 256811121314 | — — 3
- - 8 2,56,7,11,12,13,14 | — - 3
- — 1 25678121314 | — - 3
— — 12 256781,13,14 | — - 3
- — 13 25678111204 | — - 3
— - 14 25678111213 | — — 3
“NOR™ Output Veitage Change | — = 5 267811121314 — 4@ 3 — o100 -0.100 | — | 01301 voits
- — 1 25678121314 | — 1 3 — ~0.100 0100 | — 1-0.130] volts
“OR"" Ovtput Veltage Changs — 5 —  |267811,12,1314 | — 9@ 3 AVs (9) — 0100 — [-0100 7 — l-0130[ voits
— 11 _ 2,5,6,7,8,12,13,14 —_ 100 3 AVs(10) — }-0.100 — |-0.100 ~ F0.130] Volts
“NOR” Saturation — — —  [26781112,1314 | 5 3 Vs (5) — [ost — |-o.s5 — Fosa | wvac
Braakpoint Veitage — - — 7.811,12,13,14 | & — 3 Vi (6) - - -
— — - 7 — 3 i) - — -
— - - 8 — 3 Va (8) — — -
— - - 1 — 3 v (11) — — -
— — — 12 — 3 Vi (12) - - -
—_ — - 13 — 3 V2 (13) - - -
— — — 14, — 3 Vi (14) — - =
Switching Times Pulse Pulse
Propagation Delay Time fn Out T Max | Typ | Max | Typ | Max
Fan-Out == 1 5| 4 —  |26781L1213,14 | — - 3 tar (@ 3 s 3 5 4 € ns
5 9 — 1267811121314 | — — 3 tar @) 6 6 7
1 1 — 25678121314 | _— — 3 ta (1) 5 l 5 6
1 10 - 25678121314 | — - 3 ter (10) 6 6 7
5 4 - 26,7,811,1213,14 | — — 3 e (4) 3 6 3 6 4 7
s 9 — 267811121314 | — — E] te (9) 5 5 6
11 1 —_ 2,5,6,7,8,12,13,14 — —_ 3 ta (1) 6 1 L3 l 7
11 10 — 25678121314 | — — 3 taz (10) 5 5 6
Fan-Out = 10 5 4 — |28, — —_ 3 tan (4) 4 7 4 7 s 8
5 9 - 26,78, - - 3 ta (9) 5 10 5 10 6 1
11 1 - 256,78, - — 3 tar (1) 4 7 4 7 s []
n 10 - 25678, — —_ 3 tar (10) 5 10 5 10 6 1
5 4 —  l2s7811, 1213 ¥ — — 3 ta (4) 5 10 5 10 6 n
5 9 — 1267811121314 | — — 3 tar (9) 4 7 4 7 5 [)
1 1 — 2567812134 | — - k] ta (1) 5 10 5 10 6 1
1 10 — 25678121304 | — — 3 ta (10) 4 7 4 7 5 [}
Rise Time, Fan-Out = 1 5 4 —  |267811120304 | — - 3 @ 4 7 4 7 5 9
5 9 — 267811121314 | — —_ 3 t(9) 3 [] 8
1 1 - 25678121318 | — — 3 t (1) 1 7 7 [
n 10 — 2567812,13,14 | — — k] t(10) s 6 8
Fan-Ost = 10 5 4 - ,11,12,1318 | — — 3 ) 4 [} 4 ] 5 10
5 9 - 1 12 1314 | — - 3 t(9)
1 1 — | — — 3 te (1)
1 10 — - - 3 +(10)
Fall Time, Fan-Out = 1 5 4 — — — 3 e (4) 4 6 4 6 5 7
s 9 - — — 3 (9)
11 1 — - - 3 t (1)
1 10 - 25678121314 | — - 3 t(10)
Faa-dut =10 5 4 —  |2678i1,1213,14 | — — 3 ti () [ 1 6 n 7 12
5 9 - 2678111213" - - 3 tr(9)
1 1 - 78121314 | — - 3 tr (1)
1 10 - 25675;;1:14 = - 3 g

Pins not listed are left qpen.

@lnput voltage is adjusted to obtain dV “NOR” / dVis = 0. @Current test conditions: no load = 0; full load = —10 mAdc *5%.




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.
Vec
T3
g S 160 g2 1903 w3
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7\

%

N/

7\

> L »
500385 $sw 225k SLok 5w w53 350
5 5 4 &7 &2 de 1 9 10
‘NOR" HOR" VEE UOR" u"oR:I
SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY
€out €in

567 )
INPUT PULSE S, AND t = 6 =2 ns OR EQUNALENT | £-—
'—-\ OO0
Stray capacitance introduced by the test jig: )]
Cs = (n + 12) pF where n = number of fan-outs. __."°
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MC369G (continued)

ELECTRICAL CHARACTERISTICS

Test Conditions
Vde =1%
g°¢| — -—0.850 [—1.510 —5.20
Tm@p:rﬁre { +25°¢ [ 0670 |—0.795 |—1.465 | _—5.20
+715°[ —  [-0.725 [-1.395 ~5.20
Symbol Test Limits
. Vo (Vi | % Vee v, | b |Ground | pino 0% +25° | _+75°C_ | Unit
Characteristic PinNo | PinNo | PinNo PinNo PinNo |PinNo | PinNo | in{ ) Min | Max | Min | Max | Min | Max
Power Supply Drain Current — — — 2,5,6,9,10 — — 3 1e (2) —_ —_ — 60 — — mAdc
input Current 5 — — 2,6,9,10 — — 3 Lin (5} — — - 200 - - uhdc
3 — — 259,10 — - 3 lin (6) - =1 - - -
9 —_ —_— 2,5,6,10 —_ — 3 Fia (9) - - - - - 1
10 —_ — 2,569 —_ —_ 3 lin (10) _ - — —_ -
“NOR" Logical “1"" —_ — 5 2,6,9,10 —_ —_ 3 Vi (4) i—0.700 (—0.900 {—0.650 |—0.825 |—-0.550 +-0.77¢ Vde
Output Voitage — — 6 2,59,10 - — 3 Vi (8)
— — 9 2,5,6,10 — — 3 Vi)
—_ — 10 2,5,6,9 —_ —_ 3 vi(l)
“NOR™ Logical “@"" —_ 5 — 2,6,9,10 — —_ 3 Va(4) —1.510 |—1.880 |—1.465 [—1.850 |—1.395 |—1.790 Vdc
Output Voltage —_ 6 — 2,59,10 — —_ 3 Ve (4)
-— 9 —_ 2,5,6,10 —_ - 3 V(1)
— 10 —_ 2,5,6,9 — _— 3 Va (1)
“OR” Logical "¢ - 5 — 2,6,9,10 - —_ 3 ¥ (7) —0.700 | —0.900 | —0.650 |—0.825 [—0.550 [—0.770 Vde
Output Yeoltage — 6 —_ 2,59,10 —_ — 3 Vs (7)
—_ 9 -— 2,5,6,10 -—_ —_ 3 Vs (8)
—_ 10 —_ 2,569 —_ —_ 3 ¥s (8)
“OR" Logical 0" —_ - 5 269,10 —_ —_ 3 V. (1) I—1.510 |—1.880 |—1.465 [—1.850 |—1.395 [-1.790 vde
Output Voitage —_ —_ 6 2,5,9,10 —_ —_ 3 Vi
—_ _ 9 2,5,6,10 —_ —_ 3 Vi (8)
— — 10 2,5,6,9 _ —_ 3 V2 (8)
“NOR" Dutput Voltage 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) — (o100 | — |o0a00| — [-0130] voits
“OR" Qutput Voltage Change — 5 — 2,6,9,10 —_ ® 3 AVs (D — |-0.100 — }-0.100 — [-0.130 Volts
— [ - 2,5,6,10 - 80 3 AVs (8) — 0100 — |-0100| — |-0130( voits
“NOR™ Saturation - — - 269,10 SO | — 3 Vi (@) — |08 | — 055 | — |-063 | Ve
Breakpolnt Voltage - — - 2,5,9,10 [16) — 3 Vi(4) — — —
Bt — - 256,10 90 —_ 3 Vi (1) —_ —_ —
— —_ —_ 2,569 100 —_— 3 vi(l) _ bt bt
Switching Times Pulse Pulse
Propagatioa Delay Time In Out Typ | Max | Typ | Max| Typ| Max
Fan-Out = 1 5 4 - 2,69,10 - - 3 tar (4) 3 5 3 5 4 [ ns
5 7 — 269,10 — — 3 tar (7) 6 6 7
9 1 —_ 2,5,6,10 -—_ —_ 3 tar (1) 5 1 5 6
9 8 — 258,10 —_ —_ 3 tar (8) 6 6 7
5 4 - 2,6,9,10 — — 3 taz (4) 3 [ 3 6 4 7
5 7 —_ 2,6,9,10 -_ —_— 3 ta (7) 5 5 6
9 1 —_ 2,5,6,10 —_ — 3 ta (1) 6 6 l 7
9 8 - 256,10 - - 3 ta (8) 5 5 6
Fan-Out = 10 5 4 - 2,6,9,10 —_ — 3 ta (4) 4 7 4 7 5 8
5 7 —_ 2,6,9,10 —_ _— 3 ta (7} 5 10 5 10 6 1
9 1 — 2,5,6,10 —_ —_ 3 ta (1) 4 7 4 7 5 8
9 8 _ 2,56,10 -_— -— 3 ta (8) 5 10 5 10 6 11
5 4 - 2,69,10 —_ -—_ 3 tar (4) 5 10 5 10 6 1
5 7 — 2,6,9,10 - - 3 e () 4 7 4 7 5 ]
9 1 - 2,5,6,10 —_ —_ 3 ta (1) 5 10 5 10 6 11
9 8 - 2,56,10 - —_ 3 tez (8) 4 7 4 7 5 8
Rise Time, Fan-Out =1 5 4 — 2,6,9,10 —_ —_ 3 t @) 4 7 4 7 5 9
5 7 - 2,6,9,10 - — 3 te(?) 6 6 8
9 1 — 2,5,6,10 — — 3 te (1) 7 7 l S
9 8 - 2,5,6,10 —_ -— 3 . (8) 6 6 8
Fan-0ut = 10 5 4 — 2,6,9,10 — - 3 t-(4) 4 9 4 9 5 10
5 7 - 2,63,10 —_ —_ 3 M
9 1 —_ 2,5,6,10 - - 3 (1) l 1 l
9 e —_ 2,5,6,10 —_ —_ 3 t (8)
Fall Time, Fan-Out —1 5 4 - 2,6,9,10 — — 3 tr (4) 4 6 4 6 5 7
5 7 - 2,6.9,10 - — 3 ()
9 1 —_ 2,5,6,10 —_ —_ 3 (1)
9 8 - 2,5,6,10 - — 3 (@)
Fan-Out = 10 5 4 —_ 2,69,10 — —_ 3 tr(4) 6 1 6 1 7 12
5 7 — 2,6,9,10 — —_ 3 (7
9 1 —_ 2,5,6,10 — — 3 (1) l l
9 8 —_ 2,5,6,10 — — 3 e (8)

Pins not listed are left open.

@ Input voltage is adjusted to obtain dv “NOR’ / dVin = 0. (@ Current test conditions: no foad = 0; full load = —10 mAdc *+5%.
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