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The MC3430 thru MC3433 high speed comparators are ideal for
applications as sense amplifiers in MOS memory systems. They are
specified in a unique way which combines the effects of input offset voltage,
input offset current, voltage gain, temperature variations and input common
mode range into a single functional parameter. This parameter, called Input
Sensitivity, specifies a minimum differential input voltage which will
guarantee a given logic state. Four variations are offered in the comparator
series.

The MC3430 and MC3431 versions feature a three–state strobe input
common to all four channels which can be used to place the four outputs in a
high impedance state. These two devices use active pull–up MTTL
compatible outputs. The MC3432 and MC3433 are open–collector types
which permit the implied AND connection. The MC3430 and MC3432
versions are specified for a ±7.0 mV input sensitivity over the 0° to 70°C
temperature range, while the MC3431 and MC3433 are specified for
±12 mV.

• Propagation Delay Time: 40 ns

• Outputs Specified for a Fanout of 10 (MC7400 Type Loads)

• Specified for All Conditions of ±5% Power Supply Variations, Operating
Temperature Range, Input Common Mode Voltage Swing from:
 –3.0 V to +3.0 V, and RS ≤ 200 Ω.

Figure 1. A Typical MOS Memory Sensing Application for a
4K Word by 4–Bit Memory Arrangement Employing

1103 Type Memory Devices

Only four devices are required for a 4k word by 4–bit memory system.
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MAXIMUM RATINGS (TA = 0° to +70°C, unless otherwise noted.)

Rating Symbol Value Unit

Power Supply Voltage VCC, VEE ±7.0 Vdc

Differential Mode Input Signal Voltage Range VIDR ±6.0 Vdc

Common Mode Input Voltage Range VICR ±5.0 Vdc

Strobe Input Voltage VI(S) 5.5 Vdc

Output Voltage (MC3432, MC3433) VO ±7.0 Vdc

Junction Temperature TJ 150 °C

Operating Temperature Range TA 0 to +70 °C

Storage Temperature Range Tstg –65 to +150 °C

RECOMMENDED OPERATING CONDITIONS  (TA = 0° to +70°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

Power Supply Voltages VCC ±4.75 ±5.0 ±5.25 Vdc
VEE –4.75 –5.0 –5.25

Output Load Current IOL – – 16 mA

Differential Mode Input Voltage Range VIDR –5.0 – +5.0 Vdc

Common Mode Input Voltage Range VICR –3.0 – +3.0 Vdc

Input Voltage Range (any Input to Ground) VIR –5.0 – +3.0 Vdc

ELECTRICAL CHARACTERISTICS (VCC = +5.0 Vdc, VEE = –5.0 Vdc, TA = 0° to +70°C,  typical values are measured at TA = 25°C,
unless otherwise noted.)

Characteristic Symbol

MC3430, MC3431 MC3432, MC3433

UnitCharacteristic Symbol Min Typ Max Min Typ Max Unit

Input Sensitivity (See Discussion on next page) VIS mV
(RS ≤ 200 Ω)
(Common Mode Voltage Range = –3.0 V ≤ Vin ≤ 3.0 V)

4.75 ≤ VCC ≤ 5.25 V, TA = 25°C;
MC3430, MC3432

– – ±6.0 – – ±6.0

–4.75 ≥ VEE ≥ –5.25 V, TA = 25°C;
MC3431, MC3433

– – ±10 – – ±10

(Common Mode Voltage Range = –3.0 V ≤ Vin ≤ 3.0 V)
4.75 ≤ VCC ≤ 5.25 V, TA = 0° to  70°C;

MC3430, MC3432
– – ±7.0 – – ±7.0

–4.75 ≥ VEE ≥ –5.25 V, TA = 0° to  70°C;
MC3431, MC3433

– – ±12 – – ±12

Input Offset Voltage (RS ≤ 200 Ω) VIO – 2.0 – – 2.0 – mV

Input Bias Current IB µA
(VCC = 5.25 V, VEE = –5.25 V) MC3430, MC3432 – 20 40 – 20 40

MC3431, MC3433 – 20 40 – 20 40

Input Offset Current IIO – 1.0 – – 1.0 – µA

Voltage Gain AVOL – 1200 – – 1200 – V/V

Strobe Input Voltage (Low State) VIL(S) – – 0.8 – – 0.8 V

Strobe Input Voltage (High State) VIH(S) 2.0 – – 2.0 – – V

Strobe Current (Low State) IIL(S) – – –1.6 – – –1.6 mA
(VCC = 5.25 V, VEE = –5.25 V, Vin = 0.4 V)

Strobe Current (High State) IIH(S)
(VCC = 5.25 V, VEE = –5.25 V, Vin = 2.4 V) – – 40 – – 40 µA
(VCC = 5.25 V, VEE = –5.25 V, Vin = 5.25 V) – – 1.0 – – 1.0 mA
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ELECTRICAL CHARACTERISTICS (VCC = +5.0 Vdc, VEE = –5.0 Vdc, TA = 0° to +70°C,  typical values are measured at TA = 25°C,
unless otherwise noted.)

Characteristic Symbol

MC3430, MC3431 MC3432, MC3433

UnitCharacteristic Symbol Min Typ Max Min Typ Max Unit

Output Voltage (High State) VOH 2.4 – – – – – V
(IO = –400 µA, VCC = 4.75 V, VEE = –4.75 V)

Output Voltage (Low State) VOL – – 0.4 – – 0.4 V
(IO = 16 mA, VCC = 4.75 V, VEE = 4.75 V)

Output Leakage Current ICEX – – – – – 250 µA
(VCC = 4.75 V, VEE = –4.75 V, VO = 5.25 V)

Output Current Short Circuit ISC –18 – –70 – – – mA
(VCC = 5.25 V, VEE = –5.25 V)

Output Disable Leakage Current Ioff – – 40 – – – µA
(VCC = 5.25 V, VEE = –5.25 V)

High Logic Level Supply Currents ICC – +45 +60 – +45 +60 mA
(VCC = 5.25 V, VEE = –5.25 V) IEE – –17 –30 – –17 –20 mA

A UNIQUE FUNCTIONAL PARAMETER FOR COMPARATORS

A unique approach is used in specifying the MC3430 to
MC3433 quad comparators. Previously, comparators have
been specified as analog devices with common operational
amplifier type parameters such as voltage gain (AVOL), input
offset voltage (VIO), input offset current (IIO) and common
mode rejection (CMR). This is true despite the fact that most
comparators are seldom operated in their analog region
because it is difficult to hold a high gain comparator in this
narrow region. Comparators are normally used to “detect”
when an unknown voltage level exceeds a given reference
voltage.

The most desirable comparator parameter is what
minimum differential input voltage is required at the
comparator’s input terminals to guarantee a given output
logic state. This new and important parameter has been
called input sensitivity (VIS) and is analogous to the input
threshold voltage specification on a core memory sense
amplifier. The input sensitivity specification includes the
effects of voltage gain, input offset voltage and input offset
current and eliminates the need for specifying these three
parameters.

In order to make this parameter as inclusive as possible on
the MC3430 to MC3433 series quad comparators, the input
sensitivity is specified within the following conditions:

Commercial temperature range: 0° to 70°C
Power supply variations: ±5% (all conditions)
Input source resistance: ≤ 200 Ω
Common mode voltage range: –3.0 V to +3.0 V
Note: Typical values have been included on the omitted

parameters for applications where the offset voltages are
externally nulled.

Voltage gain is defined as the ratio of the resulting ∆VO to
a change in the VIDR using conditions at which the VIO and IIO
are nulled. Thus, for worst case MTTL logic levels, the
required output voltage change is 2.0 V [VOH(min)

– VOL(max) = 2.4 V – 0.4 V]. If 2.0 mV are required at the
input terminals to induce this change in logic state, the
voltage gain would be 1000 V/V.

Gain, however, is not the only factor affecting the logic
transition. Normally, input offset voltages that are not
externally nulled can add an appreciable error that drastically
overshadows the comparator gain. Therefore, the 2.0 mV
required to cause the logic transition, for example, is often
masked. An input offset voltage of up to 7.5 mV might be
required to reach the analog region. A further consideration is
the input offset current of up to ±10 µA flowing through the
matched 200 Ω source resistors at the input terminals which
can create an additional error of ±2.0 mV. In order to
determine a worst case input sensitivity, it must be assumed
that minimum specified gain and maximum specified offset
voltage and current conditions exist. Also, it must be
assumed that these three factors are cumulative, requiring a
worst case input of:

Logic transition = 2.0 mV
VIO = 7.5 mV
IIO of ±10 µA thru 200 Ω resistor = 2.0 mV
Therefore, 2 + 7.5 + 2 = 11.5 mV.
The effects of power supply voltage variations,

temperature changes and common mode input voltage
conditions have not been considered, as they are not present
in the gain and offset specifications on most comparators.

Thus, the input sensitivity specification greatly reduces the
effort required in determining the worst case differential
voltage required by a given comparator type.

Table 1 compares the worst case input sensitivity of three
popular comparator types at both room temperature and over
the specified commercial temperature range (0° to 70°C).
This sensitivity was computed from the specified voltage
gain, offset voltage and offset current limits.
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Table 1. Worst Case Comparisons

TA = 25°C TA = 0° to 70°C

Device VIO
(mV)
Max

AVOL*
V/V
Typ

VID
Required for
3.0 V Output

Change

IIO
RS =
200 Ω
(µA)
Max

Error Voltage
Generated

Into
200 Ω Source

Resistors

Total
Sensitivity

(mV)

VIO
(mV)
Max

AVOL*
V/V
Typ

VID
Required for
3.0 V Output

Change

IIO
RS = 200 Ω

(µA)
Max

Error Voltage
Generated

Into
200 Ω Source

Resistors

Total
Sensitivity

(mV)

MC3430

MC3432 – – – – – 6.0 – – – – – 7.0

MC3431

MC3433 – – – – – 10 – – – – – 12

MC1711C 5.0 1500 2.0 mV 15 3.0 mV 10 5.0 1000 3.0 mV 25 5.0 mV 13

LM311 7.5 200 k 0.015 mV 6.0** 0.0012 mV 7.516 10 100 k 0.030 mV 70** 0.014 mV 10.04

* Typical values given, as minimum gain not always specified. ** IIO measured in nA.

Figure 2. Guaranteed Output State versus
Differential Input Voltage

Figure 3. Guaranteed Output State versus
Input Voltage
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Figure 4. Strobe Propagation Delay Times t PLZ(S), tPZL(S), tPHZ(S), and t PZH(S)

CL includes jig and probe capacitance.
Ein waveform characteristics.
tTLH and tTHL ≤ 10 ns measured 10% to 90%.
PRR = 1.0 MHz
Duty Cycle = 50%

Output of Channel B shown under test, other channels are tested similarly.
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SWITCHING CHARACTERISTICS (VCC = +5.0 Vdc, VEE = –5.0 Vdc, TA = +25°C, unless otherwise noted.)

Characteristic Symbol Fig.

MC3430, MC3431 MC3432, MC3433

UnitCharacteristic Symbol Fig. Min Typ Max Min Typ Max Unit

High to Low Logic Level Propagation Delay tPHL(D) 6,8–11 – 20 45 – 27 50 ns
Time (Differential Inputs) 5.0 mV +VIS

Low to High Logic Level Propagation Delay tPLH(D) 6,8–11 – 33 55 – 40 65 ns
Time (Differential Inputs) 5.0 mV +VIS

Open State to High Logic Level Propagation tPZH(S) 4 – – 35 – – – ns
Delay Time (Strobe)

High Logic Level to Open State Propagation tPHZ(S) 4 – – 35 – – – ns
Delay Time (Strobe)

Open State to Low Logic Level Propagation tPZL(S) 4 – – 40 – – – ns
Delay Time (Strobe)

Low Logic Level to Open State Propagation tPLZ(S) 4 – – 35 – – – ns
Delay Time (Strobe)

High Logic to Low Logic Level Propagation tPHL(S) 5 – – – – – 40 ns
Delay Time (Strobe)

Low Logic to High Logic Level Propagation tPLH(S) 5 – – – – – 35 ns
Delay Time (Strobe)

V1 V2 S1 S2 CL
tPLZ(S) 100 mV GND Closed Closed 15 pF

tPZL(S) 100 mV GND Closed Open 50 pF

tPHZ(S) GND 100 mV Closed Closed 15 pF

tPZH(S) GND 100 mV Open Closed 50 pF
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Figure 5. Strobe Propagation Delay t PLH(S) and t PHL(S)

Figure 6. Differential Input Propagation Delay t PLH(D) and t PHL(D)

Figure 7. Circuit Schematic
(1/4 Circuit Shown)
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Response Time versus Overdrive – MC3430, MC3431

Response Time versus Overdrive – MC3432, MC3433

Figure 8. Output Low–to–High Figure 9. Output High–to–Low

Figure 10. Output Low–to–High Figure 11. Output High–to–Low

Figure 12. Average Input Offset Voltage
versus Temperature Figure 13. Response Time versus Temperature
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Figure 14. 4–Bit Parallel A/D Converter
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Figure 15. Level Detector with Hysteresis Figure 16. Transfer Characteristics and
Equations for Figure 15

Figure 17. Double–Ended Limit Detector Figure 18. Voltage Transfer Function
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CASE 648–08
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OUTLINE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
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4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
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D 0.015 0.021 0.39 0.53
F 0.040 0.70 1.02 1.77
G 0.100 BSC 2.54 BSC
H 0.050 BSC 1.27 BSC
J 0.008 0.015 0.21 0.38
K 0.110 0.130 2.80 3.30
L 0.295 0.305 7.50 7.74
M 0  10  0  10  
S 0.020 0.040 0.51 1.01
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters can and do vary in different
applications.  All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts.  Motorola does
not convey any license under its patent rights nor the rights of others.  Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur.  Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and    are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:
USA / EUROPE: Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi–SPD–JLDC, Toshikatsu Otsuki,
P.O. Box 20912; Phoenix, Arizona 85036. 1–800–441–2447 6F Seibu–Butsuryu–Center, 3–14–2 Tatsumi Koto–Ku, Tokyo 135, Japan.  03–3521–8315

MFAX: RMFAX0@email.sps.mot.com – TOUCHTONE (602) 244–6609 HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park, 
INTERNET: http://Design–NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong.  852–26629298
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