DUAL 2-INPUT
EXPANDABLE GATES

S AN

MECL {l MC1000/1200 series

MC1024
MC1224

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

the temperature range.

Expandable inputs are available on pins 1, 4 and 10, 13 as shown

in the circuit schematic.
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MC1024, MC1224 (continued)
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ELECTRICAL CHARACTERISTICS .
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Test procedures are shown for only one gate. 13
The other gate is tested in the same manner.
Pin MC1224  Test Limits MC1024  Test Limits
—55°C +25°C +125°C 0°C +25°C +75°C
U
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min Max | Min | Max | Unit
Power Supply Drain g 7 B - N 26 - - madc] - - B 26 - - [ made
Current
input Current L 2 - - - | 100 - - | wAde | - - - 100 | - - uAde
3 - - - 100 - - | wade] - - - w00 | - - pAdc
Input Leakage [ Inputs* | - - - | o2 - 1.0 | pAde| - - - 0.2 | - 1.0 | pAde
Current
"NOR™ Logical "1 Vou! 5 -0.990 -0. 825/-0. 850]-0. 700{-0. 700/ -0.530) Vdc |-0.895 [-0.740) -0. 850]-0.700]-0. 775| -0.615 ] vac
Output Voltagey 5 -0.990) -0. 825/-0. 8501-0. 700 [-0. 700/ -0.530| Vdc [-0.895 |-0.740| -0. 850(-0.700|-0. 775] -0.615 | vac
‘NOR" Logical "0 oL 5 -1.890/-1.580/-1. 800/ -1.500|-1. 720( -1. 380{ Vdc |-1.830 [-1.525]-1.800]-1.500-1. 760| -1.435] vau
Output Voltage 5 -1.890|-1. 580/-1.800]-1. 500]-1. 720/ -1. 380| Vdc |-1.830 |-1.525(-1.800]-1.500/-1. 760 -1. 435 vdc
"OR" Logical “1" Vout 6 -0.990) -0. 825/-0. 850| -0. 700|-0. 700/ -0. 530 Vdc |-0.895 |-0. 740] -0. 850]-0. 700]-0. 775 Vde
Output Voltageg 5 -0. 990} -0. 825/-0. 850| -0. 700|-0. 7001 -0. 530 Vdc [-0.895 [-0. 740{ -0. 850{-0. 700|-0. 775 Vde
"OR" Logical 0" VoL 6 -1.8901 -1. 580|-1. 80| -1. 500/-1. 720( -1. 380 Vdc |-1.830]-1. 525 -1.800|-1. 500]-1. 760 Vde
Output Voltage 6 -1.890)-1. 580i-1. 800 -1. 500|-1. 720{-1. 380 Vdc |-1.830 |-1.525(-1. 800{-1. 500/-1. 760 Vde
Switching Times Typ | Max | Typ | Max Typ | Max Typ | Max | Typ | Max Typ
Propagation Delay
(Fan-Out = 3) ty 5. 5 5.0 {70 50|70 |s65]9s0 ns [ 50 | 7050|7060/} 80 ns
t 5. 5 4075 | 40|75 |55 |s0 40 175 | 40755085
Goe. 6 401 75| 4070|5585 40 | 70| 40 | 7.0 | 5.0 [ B0
Y6 6 40| 70 | 40| 7.0 |55 |90 40 {70! 407050/ s0
(Fan-Out = 15) tys. 5 14 - 14 - 18 - 14 - 14 - 16 -
s, 5 5.0 - 5.0 - 701 - 5.0 - 5.0 - | so0 -
Y6, § 6.0 - 60| - 8.0 | - 6.0 - 6.0 - 7.0 -
[ [ 13 - 13 - 17 - 13 - 13 - 15 -
Rise Time
(Fan-Out = 3) L, 5 50| 75 | 5.0} 7.5 | 60|80 50 755017550/ 80
t. 6 401 70| 40 65 | 55|80 4.0 | 65| 40 | 65! 50 7.0
Fall Time
(Fan-Out = 3) 1 5 50 (85 |50(80 60| 10 50 | 8.0 50 |80/ 55 90
t. § 50| 80 {50180 |70 10 50 | 80| 50 80| 60| 90

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

TPin To Channel A" TPout To Channel *

SWITCHING TIME
TEST CIRCUIT
@ 25°C

* Load corresponds
to fan-out = 3
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TEST_VOLTAGE/CURRENT VALUES

@Test | o Vde=1.0% _
Temperature V!,. min 10 v!l. max | Vi min 10 V»g mox | Vik e
‘ —55°C -5.2 to -1. 405 S1 16 100,825
MC1224 +25°C -5.2 to -1 :sj T”ﬂ. o300
+125°C 5.2 to -1.205 | -0.875 1 .0 530

°C -5.2 to -1.350
MC1024 ‘ +25°C 5.2 to -1.325 0.7
+75°C -5.2 tw -1.260 061

0. 700

)

Pin TeST vomc'z/cunnihﬂppuzg‘ 10 PINS 'Ef{ﬁ}i'zibw{

Under B T
Characteristic Symbol | Test Vicmin 10 Vi | Vig a0 V), max | ViHma

Power Supply Drain 1 7
E
Current
Input Current 1 2
in
3
(nput Leakage 1 Inputs®
R
Current
"NOR" Logical "1” ont 5
Output Voltaget 5
| et Voltager | ( > |
"NOR" Logical "0 v 5
Output Voltage oL 5
| “ulbut Voltage | | 5 |
"OR" Logical "1 1 6
Output Voltagey OH 6
"OR" Logical 0" v §
Output Voltage oL 6 3 .
Switching Times Pulse in Pulse Out T
Propagation Detay —— e
(Fan-Out = 3) t 5 2 5
245~
.5, 5 5
2.6+ 6 6
t2.6- 6 6
(Fan-Out = 15) s 5 5 .
PEN 5 5
‘2464 6 6 -
2-6- 6 6
Rise Time
(Fan-Out = 3) t 5
5¢
ts. 6
Fail Time
(Fan-Out < 3) L 5
ts. 6
PROPAGATION DELAY RISE AND FALL TIMES
Output input Output
+0.450 v -; -g
f o0
“OR" 50% /
10%
~0.350 v
t2-6- T4 64 H = =15+ oF tg+
5 ortg SWITCHING TIME

Input [Ou(pu( WAVEFORMS
rd--

U ’
“NOR" Y 50% Input Pulse t, and ty = 6.0 1 0.5 ns.
1 \
t2-5+ b j [tz +5—
Switching waveforms shown for pulse in on pin 2 and pulse out on pins 5 and 6,

however all other Input-output combinations will meet the limits specified.
L _ —
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MC1024, MC1224 (continued)

APPLICATIO

The MC1024/MC 1224 dual 2-input expandable
OR/NOR gate provides the capability of increasing
fan-in by making available the coliector and emitter
nodes of the standard gate. Note that comple-
mentary outputs are available, lending to circuit
flexibility. By using the MC1025/MC1226 ex-
pander 6, 7, 10, 11, 12, 15, 16, or 20 gate inputs
may be obtained with one or two expanders per
gate. Note that as fan-in is increased, capacitance is
added to the input collector node and propagation
delays through the gate will increase. A maximum
fan-in of 20 is recommended for high-speed oper-
ation. If high speed is not required, larger fan-ins
may be utilized.

NS INFORMATION

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