SENSE AMPLIFIERS

MC1544L
MC1444L

Advance Inform ation AC-COUPLED

FOUR-CHANNEL
SENSE AMPLIFIER

MONOLITHIC SILICON
EPITAXIAL PASSIVATED

IDEAL FOR PLATED-WIRE, THIN-FILM AND OTHER
INTEGRATED CIRCUIT

HIGH-SPEED LOW-LEVEL SENSING APPLICATIONS

MC1544L/MC1444L features four input channels with decoded
selection, two stages of gain employing capacitive coupling, and a
MTTL compatible output gate. AC coupling reduces access times by
eliminating the problems usually associated with input line offset
voltages.

¢ Threshold Level —1.0 mV typ

* Propagation Delay Time — 18 ns typ

+ Decoded Input Channel Selection

¢ MTTL Compatible Inputs and Outputs

* Wired OR Output Capability

« DC Level Restore Gate on Capacitors Eliminates Repetition Rate
Problems Common to ac-Coupled Circuits

« Output Strobe Capability

CERAMIC PACKAGE
CASE 620

FIGURE 1- BLOCK DIAGRAM
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This is advance information and specifications are subject to change without notice
See Packaging Information Section for outline dimensions.



MC1544L, MC1444L (continued)
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SELECT
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MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

RATING SYMBOL
Power Supply Voltage Voo
VEE
Common-Mode Input Voltage v
v
Differential-Mode Input Voltage Vo +
VO -
Capacitor Restore, Channel Select, and VCR> VCS* VS

Strobe Input Voltage

Power Dissipation (Package Limitation) PD
Derate above Ta = +25°C

Operating Temperature Range MC1544L Ta
MC1444L

Storage Temperature Range Tstg

Junction Temperature Tj

FIGURE 2 - CIRCUIT SCHEMATIC
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MC1544L, MC1444L (continued)

CHANEC 1T
)STRCEE TEST CURRENT/VOLTAGE VALUES
GHNNEO®_4 OUAPAOTCR RESTCRE
OCHANNASELECTB PA mA VOLTS
ELECTRICAL CHARACTERISTICS 'CM+ scm- 'OL *oh VIL V|H V|L2  V[H2 VCCL Vcc VCCH Veel Vee VEEH
(Ta =+25°C unless otherwise noted) 200 -10 10 -0.4 08 2.0 0 35 475 50 525 57 -6.0 -63
Pin TEST CURRENT/VOLTAGES APPLIED TO PINS LISTED BELOW:
CHARACTERISTIC Symbol Test Min Typ Max Uit .| 2 wL >0H VIL V[H V|L2  V|H2 VCCL Vcc VCCH veel vee VEEH GND
Input Threshold Voltage (Note 1) MC1544L 1y 13 - 10 - mV - - - - - -2 - - 5 - 10
Tlow* to Thigh* MC1444L 13 - 10 - mv - - - - - 2 - - 5 - 10
Input Bias Current (Note 1) b 13 . 20 . PpA . S .. 1314 7.8 . . 12 . 5 10
Input Offset Current Jo 13,14 - 10 . pA - - - - - 13, 14 7.8 - - 12 - - 5 10
Channel Select Input Current High Level oy 7 . 18 30 mA 7 . R . 5 10
(Note 2)
Low Level cg 7 . 06 10 mMA S 7 R R R 12 R R 5 10
Capacitor Restore Input Current  High Level cry 11 . 0 10 PpA n . . 2 . . 5 10
Low Level crL un - -25 -3.5 MA - - - - - - 1 - - - 12 - - 5 10
Strobe Input Current Low/High Level . 6 N 40 200 PpA N - - - - 6 - - 12 - - 5 10
3.8
Channel Select Input Voltage High Level \ csy 7 21 16 v - N _ _ .7 1315 _ - 12 . 5 - 10
(Note 3)
Low Level yeg 7 . 12 07 V. - S 7T . ms . . 2 - 5 10
Channel Select Input Voltage High Level yesy 8 21 15 Voo . 8 13 12 5 10
- - - 7,13 - - - - -
(Note 3)
Low Level ycgL 8 N 10 07 \2 ~ - . - 8 13, 1 ~ ~ 12 ~ N 5 ~ 10
Capacitor Restore Input Voltage . High Level gy 20 15 v . . R R R ]]_ R 6 12 5 10
(Note 4) u ) - - . -
Lowtevel yere J1 . 15 08 V. 1. i 6 - )
Strobe Input Voltage High Level ysy 6 20 15 .V _ .. . 6 1 ) .oz B 5 . 10
(Note 4)
lowlevel ys. 6 . 15 08 V Y 1 . o2 . . s . 1w
Output Voltage High Level yoH 9 24 36 . V . . .9 6 . . - 2 - 5 . - 10
Low Level yoL 9 . 04 05 V - - 9 . . . R - 2z - - 10
Power Supply Currents Positive ‘cc 12 15 2 30 mMA . - - - - - 61314 781 . - 2. - 5 10
Negative  gg 5 15 2 30 MA . - - - - - 61314 781 . - 2. - 5 10
Common-Mode Range Voltage (Note 1) vems 1314 47 _ Vvdc 13,14 - e - - 7.8 - 2 _ 5 _ 10
vem® 1314 -6.0 _  Vvdc 13,14 . B 7.8 i 2 B 5 10
Differential-Mode Range Voltage VDM 13 . 37 _ Vdo 13 - - L 1 7.8 R 2 R 5 - 10
+MC1544 Tlow ~55"C, Thigh - t125°C, MCI- ° C. Thigh =
NOTES: 1  Only one input test is shown, otf
X X nwoth
2. Pin8 istested in the same manner le VCRL «
s requirem
bias currents of all unselected channe 4 allows ni
than 1.0 pA which guarantees that these
SWITCHING CHARACTERISTICS (Ta = +25°C unless otherwise noted)
Characteristic Symbol Figure Min Typ Max Unit
Propagation Delay Time tpd~ 15 - 18 25 ns
tpd+ 40
Strobe to Input Lead Time . 15 . 10 ns
Strobe to Output Delay Time tso_ 1,6 - 18 25 ns
tso+ 30
Channel Select to Input Lead Time lesi 15 . 15 i ns
Channel Select to Output Delay Time 1CD- 1,7 - 25 - ns
w . 40
Capacitor Restore to Input Lead Time Vi 15 . 10 . ns
Capacitor Restore Time (50 mV Offset) ter 1.8 - 15 - ns
Common-Mode Recovery Time e - +20V »CMR + 19 - 50 - ns
en’ =-2 OV ‘CRM- 50
Differential-Mode Recovery Time ejn =+10V tDMR + 20 65 - ns
ejnd =-1.0V IDMR- 65



MC1544L, MC1444L (continued)

FIGURE 3 - AC TEST CIRCUIT

FIGURE 4 - THRESHOLD VOLTAGE TEST FIGURE 5 —tcsj, tcrj, tsj, tpd_, tpd+ FIGURE 6 —t$o—t to+
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NOTE: ejn, and e to be normal or inverted (dotted line)

as necessary to select desired channel. For
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MC1544L, MC1444L (continued)

FIGURE 7 - t cso+, tcso-

FIGURE 8 —tcr
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DEFINITIONS

Input current to the base of any input transistor when the base of the other transistor

of the differential pair is at the same voltage

Positive power supply current

The current into the channel select input when the input is at a high-level of 3.5 volts

The current out of the capacitor restore input when the input is at a low-level of

0 volts

The input current to a channel select input when that input is at a high-level of
3.5 volts

The current into a channel select input when the input is at a low-level of 0 volts
Negative power supply current

The difference between the base currents of any input differential pair of transistors

when the base voltages are equal

Output logic "1" state source current

Output logic "0" state sink current

The current into the strobe input when the input is at a high-level of 3.5 volts

The current into the strobe input when the input is at a low-level of 0 volts

The minimum time between the 50% level of the trailing edge of a + or - 2 volt

common-mode signal (tr = tf <15 ns) and the 50% level of the leading edge of a5 mV

input pulse when the capacitor restore and strobe inputs are used in a normal manner

as shown in Figure 21

The minimum time between the 50% level of the leading edge of a 50 mV input

offset signal and the 50% level of the leading edge of the capacitor restore pulse as

shown in Figure 8

The minimum time between the 50% level of the leading edge of the capacitor restore

signal and the 50% level of the leading edge of a 5 mV input signal as shown in
Figure 5

The minimum time between the 50% level of the leading edge of the channel select

and the 50% level of the leading edge of a5 mV input signal as shown in Figure 5

The delay time from the 50% level of the trailing edge of the channel select signal

to the 1.5 volt level of the positive edge of the output when the input to the selected

channel is held at the "1" level as shown in Figure 7

The delay time from the 50% level of the leading edge of the channel select signal

to the 1.5 volt level of the negative edge of the output when the inputto the selected

channel is held at the "1" level as shown in Figure 7

The minimum time between the 50% level of the trailing edge of a + or - 1 volt

differential-mode signal (tr = tf < 15 ns) and the 50% level of the leading edge of a

5 mV input pulse when the capacitor restore and strobe inputs are used in a normal

manner as shown in Figure 22

The delay time from the 50% level of the trailing edge of a5 mV input signal to the
1.5 volt level of the positive edge of the output as shown in Figure 5

The delay time from the 50% level of the leading edge of a5 mV input signal to the
1.5 volt level of the negative edge of the output as shown in Figure 5

The minimum time between the 50% level of the leading edge of the strobe and the

50% level of the leading edge of the input signal as shown in Figure 5

The delay time from the 50% level of the trailing edge of the strobe to the 1.5 volt
level of the positive edge of the output when the input is held at the "1" level as

shown in Figure 6

The delay time from the 50% level of the leading edge of the strobe to the 1.5 volt
level of the negative edge of the output when the input is held at the " 1" level as

shown in Figure 6

Positive power supply voltage

Maximum operating positive power supply voltage

Minimum operating positive power supply voltage

The maximum common-mode input voltage that will not saturate the amplifier

The minimum common-mode input voltage that will not break down the amplifier

The minimum high-level voltage at the capacitor restore input required to insure

that the capacitors are clamped i.e., the input threshold voltage is greater than 10 mV

The maximum low-level voltage atthe capacitor restore input which will allow normal

operation during the threshold test

The minimum high-level voltage at a channel select input required to insure that the

total of the base currents of all unselected inputs is less than 1.0 juA

The maximum low-level voltage at a channel select input required to insure that the

total of the base currents of all unselected inputs is less than 1.0 juA

The maximum differential-mode inputvoltage that will not saturate the amplifier
Negative power supply voltage

Maximum operating negative power supply voltage

Minimum operating negative power supply voltage

Logic "1" state output voltage

Logic "0" state output voltage

The minimum high-level voltage at the strobe input which will allow normal opera-

tion during the threshold test

The maximum low-level voltage at the strobe input which will result in Vgh at the
output regardless of input signals

The minimum input signal (ejn j) required to drive the MTTL IIl gates to obtain

the eQwaveform shown in Figure 4



MC1544L, MC1444L (continued)

FIGURE 9 - THRESHOLD VOLTAGE versus TEMPERATURE

vth. THRESHOLD VOLTAGE (mV)

~

Vth, THRESHOLD VOLTAGE (mV)

VOL, OUTPUT VOLTAGE LOW (mV)

T,TEMPERATURE (°C)

TYPICAL CHARACTERISTICS
(TN =+25°C unless otherwise noted)

11 - THRESHOLD versus INPUT OFFSET VOLTAGE

FIGURE 13- OUTPUT VOLTAGE
versus CURRENT and TEMPERATURE

Vcc; POWER SUPPLY VOLTAGE (VOLTS)
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PW, PULSE WIDTH (ns)
(10% LEVEL OF TRIANGLE)

FIGURE 14 - SENSE AMPLIFIER RESPONSE
versus TEMPERATURE  (See Figures 3 and 5)

20ns/DIV.

FIGURE 10 - THRESHOLD VOLTAGE versus POWER SUPPLIES
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MC1544L, MC1444L (continued)

TYPICAL CHARACTERISTICS (continued)

FIGURE 16 - CAPACITOR RESTORE

FIGURE 15 - INPUT IMPEDANCE versus FREQUENCY TIME versus INPUT OFFSET VOLTAGE
01 10 10
f, FREQUENCY, MHz VjQ INPUT OFFSET VOLTAGE (mV)
FIGURE 17 - AMPLIFIER INPUT TO FIGURE 18-STROBE TO
OUTPUT TRANSFER CHARACTERISTIC OUTPUT TRANSFER CHARACTERISTICS
£ 40
o
o
+125°1C e b * oo 55°C and +25°C

L=

0 05 10 15 20 0 10 30 40
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FIGURE 19 - CHANNEL SELECT A to FIGURE 20 - CHANNEL SELECT Bto
OUTPUT TRANSFER CHARACTERISTICS OUTPUT TRANSFER CHARACTERISTICS

Ves. CHANNEL SELECT INPUT VOLTAGE, Pin 7 (VOLTS) Vcs, CHANNEL SELECT INPUT VOLTAGE, Pin 8 (VOLTS)



MC1544L, MC1444L (continued)

FIGURE 21 - COMMON-MODE CHARACTERISTICS
Note: The 5mV Input Signal (Differential) is superimposed on the

Common-Mode Input and is shown separately for reference
only.

FIGURE 22 - DIFFERENTIAL MODE CHARACTERISTICS

Note: The 5mV Input Signal is superimposed on the Differential
Input and is shown separately for reference only.

] DIFFERENTIAL INPUT 1V/DIV
DIFFERENTIAL INPUT 1V/DIV g J
SIGNAL INPUT 10 mV/DIV SIGNAL INPUT 10 mV/DIV
CAPACITOR RESTORE 5 V/DIV CAPACITOR RESTORE 5 V/D|V
STROBE INPUT 5 V/DIV STROBE INPUT 5 V/DIV
OUTPUT 2.5 V/div OUTPUT 2.5 V/div

25 ns/DIV ------ ! 25 ns/DIV®



