DUAL SCHMITT TRIGGER MECL 11 MC1000/1200 series

TRIPLE DIFFERENTIAL AMPLIFIER

MC1035
MCi235

Three differential amplifiers with emitter-follower outputs and a bias
driver. This device is designed for use as a dual Schmitt trigger or a level
translator, as well as for many linear applications.

POSITIVE LOGIC

DUAL SCHMITT TRIGGER TRIPLE DIFFERENTIAL
AMPLIFIER

TRUTH TABLE

Inputs Outputs

DC input Losding Factor = 1
DC Output Loading Factor = 25

The output polaritics shown in the logic diagrams above are
Power Dissipation - 140 mW typical

true only when Vg (s applied on Pins 4, 6 and 11

CIRCUIT SCHEMATIC
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MC 1035, MC1235 (continued)

k] 1
4 2
ELECTRICAL CHARACTERISTICS s a
The output polarity shown in the logic [ ]
disgrsm at the right is true only when Vgp 10 12
is applied on pins 4, 6, and 11.
1" 3

MC1235 Test Limits MC1035 Test Limits
qu —55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol | Test | Min | Max | Min | Max | Min [ Max | Unit | Min | Max | Min [ Max | Min | Max | Unit
Power Supply Drain Ig 7 - - - n | - = |madc] - - H KT - — [ mAdc
Current
Input Current N s - E - 00 | - | - |wuAde]| - - - e | - - | wade
. _ R R _ _ R B . R -
10 - - - - - - - - - -
11 - - - - - . - R - ;
Input Leakage Current| Iy 3 - B - oz - Tro Jumd| - - - loez| - 1.0 | pAde
[ - - - ! - - - - -
10 - - - - - - - -
1 - - - ! . - R B .
“NOR” Logical "1" [ v T |-0.990|-0. 825|-0. 850] -0. 700 -0. 700}-0.530] Vac [-0.895] -0. 740-0. 850| -0. 700] -0.775| -0.815] Vde
Output Voltages []
K HERE HERE BEEERE
“NOR" Logieal "0 [ v 1 |-1.890|-1.580|-1.800] -1.500-1.720-1.380] vde |-1.830] -1.525[-1. 800§ -1.500}-1.760] -1.435| Vdc
Output Voltage 8
s | (HK HEEREENERR
"OR" Logical "1 Vot 2 |-0.990]-0. 825]-0. 50| -0.700] -0, 700-0. 530] Vdc | -0.895] -0. 74%f-0. 859 -0. 700( -0.775[ -0.815| Vdc
oH
Output Voltageg 8 ‘ ‘ ‘ ‘ ‘ ‘
12
“OR" Logical "0 v, 2 |-1.8900-1.580|-1. 800 -1.500|-1. 720-1.380] vac [-1.830[ -1.525(-1.80q -1. 500| -1. 760| -1. 435 Vdc
oL
vt Voltzee a | b4 HENE |
12
Bias Driver Vap@| 9 [-1.35]-1.20|-1.26] 10|11 088 vac [-1.28]-1aa [-1.26] -110[ 113} 104 | vde
Output Voltage
Switching Times Typ | Max | Typ [ Max | Typ | Max Typ | Max | Typ | Max | Typ [ Max
Propagatioa Delay [ tg . 1 40|80 ] 50] 80| 6oloo| ns| 40| 605080 sof 85| ns
[ 1 7.0 | 40| 20| 5.0 80 7.0 | 40| 7.0 2.5
20 2 70| 40| 70| 55|80 7.0 | s0f 70] 40} 75
g 2 8.0 | 5.0) 6.0 60|90 80 | 50| 80| 50| &5
Rise Time Y, i 7.0 | 40| 20| 50| 80 70|40 720] 40{ 75
Y, 2 7.0 | 40| 70| 5.0] 8.0 7.0 040 70 40| 7
1
Fall Time ty. 1 50|90 | 80 s0|s0o|n 5.0 9.0 | 60| 80| 70| 10 l
ty, 2 5.0 90 | 60| 90|s0]mn 50| 9.0 [gg| 90f 20| 10
V... supplied from pin 9, and i applicable from a toad of 0 mA to -1.0 mA. Vi, Uimits apply from no load (0 mA) to full load (-2.5 mA).
BB on

SWITCHING TIME TEST CIRCUIT @ 25°C

(® TPin to Chennel A"

450

Input Puise t, and 14
-501£06ns

TPout

* Loed Corresponds to & Fan-Out = 3.

INPUT ;—Mﬂ?}-@
® L to Channel 8"
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__TEST VOLTAGE/CURRENT VALUES
@fest { . Vde=l0% [ mAdg
Temperature | Vi rin 10 Vi ray [Viet min 19 Vie onax | Vier man Vag I
‘ =55°C| -5.2t0-1.405 65 to -0, 125 1 25
- —— L
MCI235 | +25°C[ -s.2t0-1.325 | -L.02500 -0.700) o 700 1 2
+125°C| -5.210-1.205 | -0,875 o -0.530 - V2 1 4
‘ "C] -5.2t0-1.350_ [ -1.070 1 -0.740 - 52 1 25
MCH035 | +25°C] -5.210-1.325 [-1.025¢t0 -0.700] -0 700 5.2 1 25
l +75°C] -5.210-1.260 [-0.9501, -0.615 5.2 1 2.5
TEST VOLTAGE/CURRENT APPLIED
Pin T0 PINS LISTED BELOW. 1
L Under Vee
Characteristic | Symbol | Test || Vi cin ' Viemon | Vittmin 9 Vi emax] Vinmen | Vee | Vo | 0 | (Gad)
Power Supply Drain I 7 B 7 3.5.10 14
Current
Input Current [N 3 - B 3
n H - H
5 - - 5
8 - - 6
10 - - 10
1 . - 1
Inpat Leakage Current| 1 3 . B B
4 - - .
5 . .
8 , B
10 -
11 . . B
“NOR” Logieal "1* [ vt 1 3 . -
Output Voltaget 8 5 - -
13 10 , .
“NOR" Logical "0" VoL 1 - 3 -
Output Voltage ) . 5
13 - 10 -
“OR" Logical "1" Vol 2 - 3 -
Output Voltaget oH 8 R 6 -
12 10 -
"OR" Logical 0" Vor 2 3 -
Output Voltage 8 8 -
12 10 -
Bias Driver % - -
Output Voltage
Switching Times Pulse in
Propagation Delay | ¢, 1 3 1 .
Y310 ! | 1 -
i
3020 2 2 ; - '
‘3.2~ 2 z i -
Rise Time 1, 1 ! 1 |
‘Z~ 2 2 - i
Fall Time 1 )
2 2 - ' ' '

SWITCHING TIME WAVEFORMS

PROPAGATION DELAY

OUTPUT

+0.450 Vomy\——\
o\

7 INPUT

50%

-0.350 vV

t3.2-
INPUT

“*NOR"

1314

RISE AND FALL TIME

f_10%
Tre
be. or

2

Switching waveforms shown for pulse in on pin 3
and pulse out on pins 1 and 2. however. all other
INpUT-QUtpUt combinations will meat the timits
specified.
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MC 1035, MC1235 (continued)

APPLICATIONS INFORMATION

The MC1035/MC 1236 is a dusl Schmitt trigger/triple differen-
tial amplifier designed for interfacing into 8 MECL system. Sig-
nels with very slow rise and fall times and with low voitage
swings can be converted to MECL signal lavels with MECL rise
nd fall times to operate flip-flops and gates (see Figures 1
and 2). The circuit also scts as & triple level transiator from
negetive power supply logic circuits, such as those used in PNP
discrete component systems and MOS systems, to MECL levels
(Figurs 3).

The ditferential inputs allow 8 threshold of Vgp (obtained
by connecting the internal Vg reference voltage availsbie at pin
9 to one side of the differential pair) or some other valus (ex-
ternally generated) to be set for the switching point. The ex-
ternally-generated referance should lis between ~0.5 Vdc and 8
valus no more negative than 1.7 volits above VEE. This permits
# 3.0volt range over which the input voltage may very without
affecting the characteristics of the devics when using the nominal
supply voitage of -5.2 Vdc.

Some of the general properties of the MC1035/MC1235 for
each of the three amplifiers are.

Voltage gain — 6.0 V/V (single-anded) or 12 VIV

(differential)

Bandwidth (at the 3.0 d8 point) — 45 to 50 MHz

Usefut gain — to 100 MHz

Common mode rejection ratio — == 80 d8
The tiers may be ded in various inations for
ditferent gains. A typical gain of 60 dB with an overall bandwidth
of 40 MHZ can be reslized by cascading smglifiers. This makes
it useful as an AFAF amplifier and limiter as shown in Figure 4,
or 83 a wideband video amplifier 85 shown in Figures § and 6.
The common-mode rejection ratio in this fige ion is typi
cally 80 dB dus to the active current source for sach smplifier.

Thae active current source in the diffsrential-pair emitters re-
duces the effects of ssturation 3o that input levels more positive
then maximum MECL logic "1 levels can be applied before

FIGURE 2 - HYSTERESIS CURVES FOR
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occurs.  This effect can be seen in Figure 7. Notice
also in Figure 7 that the “NOR" logic “0"" transfer character-
istics do not exhibit the normel droop 8s the input is made more
positive.

Figures 8 through 12 illustrate additional applications for
the MC1035/MC1235 as an A/O comparator {Figure 8}, a zero
crossing detector {Figure 9), a low-current power supply buffer
m\pl:'zlr (Figure 10}, and a Vppg buffersd supply (Figures 11
and .

FIGURE 1 —~ DUAL SCHMITT TRIGGER

Ves
50k
10p 12
Do vo) o
1.0 uF
(Ll 1)
Ve = Pin 14 = GNO fAp Ay
Vgg =Pin 7= -5.2 vac

Inm uF

RAatio of Rp/Ag adjusts hysterssis of the Schmitt Trigger (Ses
Figure 2 for curves). Hysteresis is adjustable from sbout
20 mV to 600 mV. Useful to 50 MHz.

“May be used a3 an amplitier for the input waveform to de-
cresse it OF us a0 extra Schmitt
trigger.

FIGURE 3 — TRIPLE MOS-TO-MECL TRANSLATOR

a v-I [— 10 3 2
~30 V- 22k
4 1
-6.0 vdc
o
Vee = Pin 14 = GNO 50K
VEgg = Pin 7= -8.0 Vdc
FR1.0uF
v
o1 Ves

ov
-30 v]—r

The voltsge at the MC1035/MC1236 input s clamped st
~6.8 V dus 10 the subsirate diodes turning on.

The threshotd is set st -3.0 V by the rasistor network.
Bipolar devices may also be usad 10 drive the inputs.
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MC 1035, MC1235 (continued)

APPLICATIONS INFORMATION {continued)

FIGURE 4 — RF AMPLIFIER/FM AMPLIFIER-LIMITER

Gain T 800 V/V (May be cecreased by
connecting pins & snd/or 510 Vaga.
esulting in single enced gain)

Gain =260 dB with about 70 dB of limit

OFFSET ADJUST

VEEO ing
INPUT O-—) Eftective 1nput nose at gain of 800
<40 Vou 01 O OUTPUT 35 pV (Simier to that caused DY
B e-p 2 5 kil resistor)
Vge = Pin 14 = GND ?30 '"IV b Negative feedback may e apphed to in
VEE = Pin 7= -5.2 Vdc o )"’“" Gruase bias stability
value

Output phasing Moy be reversed 180° by
interchanging inputs

FIGURE 5 - WIDEBAND VIDEO AMPLIFIER WITH BIAS FEEDBACK

Voltage gain¥800 V/V
3.0 4B down puint 2240 MHz @ gain =
800 V/V

Single-ended gain 6 0 V/V per stage @
bandwidth - 45 MHz

QOuUTPUT Doutse ended gain =212 V/V per stage @

0.1 F 850 mv bandwidth = 45 MHz
Vee = Vgg$8.0 vde (lem: ° Negative feedback or fewer stages may
P be employed 10 reduce gain and in
Vee = Pin 14 ves valus) crease bandwidth
VEETPINT o1 uF T See Figure 6 1or response characteristics.
FIGURE 6 — VIDEO AMPLIFIER RESPONSE FIGURE 7 — MC1035/MC1235 TRANSFER
CHARACTERISTICS CHARACTERISTICS
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FIGURE 8 — A/D COMPARATOR

Retio of Ry/Fy adiusis hysteresis of the Schmitt
wigger {Saw Figure 2 fur curves).

Effective voltage gain>200 V/V

Delay time=:15 ns

Vee - VEESS.0 Ve
cc EE Useful to 50 MHz

Vee = Pin 18, Vgg # Pin 7

Ottset voltage Ipins 10-11) typically 2.0 10 3.0mv
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MC1035, MC1235 (continued)

APPLICATIONS INFORMATION {continued)

FIGURE 9 - ZERO CROSSING DETECTOR

10V
_+02v
T owv Rstio ot Ry/R¢ adjusts hysteresis of the Schmitt
trigger (Ses Figure 2 for curves).
Effactive voltage gain >200 v/v
Dolay time 216 ns
Usetul to 50 MHz

Output will drive a discrete NFN transistor,

Vee = Pin 14 = +1.8 vde
VEE " Pin 7 » 4.0 vac

FIGURE 10 — LOW CURRENT POWER FIGURE 11 - vgg BUFFERED SuPPLY
SUPPLY-BUFFER AMPLIFIER

Vge) VCC = Fin 14 = +6.0t0 +8.0 v Ve = Pin 14 = GND

- - v
= 9 VEE * Pin 7 = GND Vour = Vag B8 VeE = Pin 7= -6.2 vac
Vour=50V Zoyut = 0.5 ohms
254t = 0.8 ohms This circult can be used as & Vgg source or sink supply for
This circuit can be used as & bufter regulstor with output cur- the "party line" distribution technique shown for the MC1020/
rent 1o 60 mA. This circuit permits the output voitage to be MC1220 line receiver. (See MC1020/MC1220 data sheet}.
the 1ame a1 the reference voltage for loads from 0 to 60 mA. Ses Figure 12 for ioad characteristics.

FIGURE 12 - BUFFERED VBB SUPPLY versus LOADING

T PUFFERED Yoa suppLy w eoAme = —
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Ta =25
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