
MC1544L
MC1444L

SENSE AMPLIFIERS

A d v a n c e  I n f o r m a t i o n

IDEAL FOR PLATED-WIRE, THIN-FILM AND OTHER 
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

AC-COUPLED 
FOUR-CHANNEL 

SENSE AMPLIFIER
M ONOLITHIC  SILICON  

EPITAXIAL PASSIVATED  
INTEGRATED CIRCUIT

C ERAM IC  PACKAGE 
CASE 620

FIGURE 1 -  BLOCK DIAGRAM
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T h is  is advance in fo rm a t io n  and s p e c ific a tio n s  are s u b je c t to  change w ith o u t  n o tice . 
See Packag ing  In fo rm a t io n  S e c tio n  fo r  o u t lin e  d im e n s io n s .
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M AXIM UM  RATINGS (Ta  = +25°C unless otherwise noted)

RATING SYMBOL VALUE UNIT

Power Supply Voltage

<
 <

 
m

 o
 

m
 o +7.0 ' 

-8 .0
Vdc

Common-Mode Input Voltage
<

 < +5.0
-6 .0

Vdc

Differential-Mode Input Voltage + 
I

Q Q 
>

 > +5.0
-6 .0

Vdc

Capacitor Restore, Channel Select, and 
Strobe Input Voltage

V CR> VCS* VS +5.5 Vdc

Power Dissipation (Package Limitation) PD 1.0 W
Derate above T a  = +25°C 6.7 mW/°C

Operating Temperature Range MC1544L 
MC1444L

T a -5 5  to +125 
0 to +75

°C

Storage Temperature Range T stg —65 to +150 °C

Junction Temperature T j +175 °C

FIGURE 2 -  CIRCUIT SCHEMATIC
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CHANNELC l"T
) STROBE TEST CURRENT/VOLTAGE VALUES

CHANNELO ° _ 4 Ó CAPACITOR RESTORE
ÓCHANNELSELECTB PA mA VOLTS

E L E C T R IC A L  C H A R A C T E R IS T IC S 'CM+ •c m - 'OL •o h V IL V |H V|L2 V|H2 VCCL Vcc VCCH V e e l V ee VEEH

(T ą  = +25°C unless otherwise noted) 200 -1 0 10 -0 .4 0.8 2.0 0 3.5 4.75 5.0 5.25 -5 .7 -6 .0 - 6  3

Pin TEST CURRENT/VOLTAGES APPLIED TO PINS LISTED BELOW:

CHARACTERISTIC Symbol Test Min Typ Max Unit •l '2 •oL >OH V|L V |H V|L2 V|H2 V CCL Vcc VCCH v e e l v e e VEEH GND

Input Threshold Voltage (Note 1) MC1544L v TH 13 - 1.0 - mV - - - - - - - - 12 - - 5 - 10

T low * to Thigh* MC1444L 13 - 1.0 - mV - - - - - - - - 12 - - 5 - 10

Input Bias Current (Note 1) lb 13 - 20 - pA - - - - - 13, 14 7,8 - - 12 - - 5 10

Input Offset Current 1 jo 13, 14 - 1.0 - pA - - - - - - 13, 14 7,8 - - 12 - - 5 10

Channel Select Input Current High Level 
(Note 2)

'CSH 7 - 1.8 3.0 mA 7 - - 12 - - 5 10

Low Level 'CSL 7 - 0.6 1.0 mA - - - - - 7 - - - 12 - - 5 10

Capacitor Restore Input Current High Level 'CRH 11 - 0 10 pA 11 - - 12 - - 5 10

Low Level 'CRL 11 - -2 .5 -3 .5 mA - - - - - - 11 - - - 12 - - 5 10

Strobe Input Current Low/High Level •s 6 - 40 200 pA - - - - - 6 - - 12 - - 5 10

Channel Select Input Voltage High Level 
(Note 3)

V CSH 7 2.1 1.6 - V - - - - - 7 3,8 
13, 15 - - 12 - - 5 - 10

Low Level V CSL 7 - 1.2 0.7 V - - - - 7 - 13', 15 - - 12 - - 5 - 10

Channel Select Input Voltage High Level 
(Note 3)

V CSH 8 2.1 1.5 - V - - - - 8 1,3 
7, 13 - - 12 - - 5 - 10

Low Level V CSL 8 - 1.0 0.7 V - - - - 8 - 13', 15 - - 12 - - 5 - 10

Capacitor Restore Input Voltage . High Level 
(Note 4)

V CRH 11 2.0 1.5 - V - - - - - 11 - 6 - 12 - - 5 - 10

Low Level VCRL 11 - 1.5 0.8 V - - - 11 - - 6 - 12 - - 5 - 10

Strobe Input Voltage 
(Note 4)

High Level VSH 6 2.0 1.5 - V - - - - 6 11 - - 12 - - 5 - 10

Low Level VSL 6 - 1.5 0.8 V - - - 6 - 11 - - 12 - - 5 - 10

Output Voltage High Level V0H 9 2.4 3.6 - V - - - 9 6 - - - 12 - - 5 - - 10

Low Level VOL 9 - 0.4 0.5 V - - 9 - - - - - 12 - - - 10

Power Supply Currents Positive 'cc 12 15 22 30 mA - - - - - - 6, 13, 14 7,8 , 11 - - 12 - - 5 10

Negative 'EE 5 15 20 30 mA - - - - - - 6, 13, 14 7,8 , 11 - - 12 - - 5 10

Common-Mode Range Voltage (Note 1) V CM+ 13,14 _ 4.7 _ Vdc 13, 14 - - - - - - 7, 8 - 12 _ _ 5 _ 10
v c m " 13.14 - -6 .0 - Vdc 13, 14 - - - - - 7, 8 - 12 - 5 - 10

Differential-Mode Range Voltage V DM 13 - 3.7 - Vdc 13 - - - - - 14 7, 8 - 12 - - 5 - 10

• MC 1 544 T|ow ~55"C , Thlgh - t125°C, MCI- 

NOTES: 1. Only one input test is shown, otf

2. Pin 8 is tested in the same manner

bias currents of all unselected channe 
than 1.0 pA which guarantees that these

° C. Thlgh =

le v c R L « 
s requirem 
-I allows ni

n W '  th.

SWITCHING CHARACTERISTICS (Tą  = +25°C unless otherwise noted)

Characteristic Symbol Figure Min Typ Max Unit

Propagation Delay Time tpd~ 1,5 - 18 25 ns
t pd + 40 -

Strobe to Input Lead Time *si 1,5 - 10 ns

Strobe to Output Delay Time tso_ 1, 6 _ 18 25 ns
tso + 30

Channel Select to Input Lead Time l csi 1,5 - 15 - ns

Channel Select to Output Delay Time tCSo - 1, 7 - 25 - ns
w - 40 -

Capacitor Restore to Input Lead Time V i 1,5 - 10 - ns

Capacitor Restore Time (50 mV Offset) ter 1.8 - 15 - ns

Common-Mode Recovery Time e -  +2.0V »CMR + 19 - 50 - ns
ejn ’ = - 2  0V ‘ C R M - “ 50

Differential-Mode Recovery Time ejn = + 1 0V tDMR + 20 65 - ns
e j n J = -1 .0 V l D M R - 65
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FIG URE 3 -  AC TEST C IR C U IT

FIG URE 4 -  TH R ES H O LD  V O LTA G E  TEST FIG URE 5 — tcsj, tcrj, tsj, tpd_, tpd+ FIG URE 6 — t$o—t t$o+
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NOTE: ein and einin? m-i

j l z t
jCZX

to be normal or inverted (dotted line) 
as necessary to select desired channel. For 
eini -ein5 t, = tf < 10 ns
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DEFINITIONS

FIGURE 7 - t cso+, tcso-

FIGURE 8 — tcr

'b

'cc
'C R H
'C R L

'CSH

'C S L  
'E E  
' io

'O H
'O L
>SH
>SL
l CM R ±

tc r

tcsi

tcso+

tD M R ±

tp d +

tp d -

ł si

tso+

so-

V CC
V CCH
V c C L
V CM +
V C M "
V CRH

V C R L

V CSH

V CSL

V DM
VEE
V E EH
V E E L
v OH
v O L
V SH

V S L

V th

In p u t c u rre n t to  the  base o f any in p u t tra n s is to r when the base o f the  o th e r tra n s is to r 
o f the  d if fe re n tia l p a ir is a t the same voltage 
Positive pow er supp ly  cu rre n t
The c u rre n t in to  the  channel select in p u t w hen the  in p u t is a t a high-leve l o f 3.5  vo lts  
The cu rre n t o u t o f  the  ca p a c ito r restore in p u t w hen the in p u t is a t a low -leve l o f  
0 vo lts
The in p u t c u rre n t to  a channel select in p u t w hen th a t in p u t is a t a h igh-level o f 

3 .5  vo lts
The c u rre n t in to  a channel select in p u t w hen the  in p u t is a t a low -leve l o f 0 vo lts  
Negative p ow er su p p ly  c u rre n t
The d iffe re n ce  betw een the  base cu rren ts  o f any in p u t d if fe re n tia l pa ir o f trans is to rs  
w hen the  base voltages are equal 
O u tp u t log ic " 1 ”  sta te  source cu rre n t 
O u tp u t log ic " 0 ”  state sink cu rre n t
The c u rre n t in to  the  s trobe  in p u t w hen the  in p u t is a t a high-level o f 3 .5  vo lts  
The c u rre n t in to  the  s trobe  in p u t w hen the  in p u t is a t a low -leve l o f 0 vo lts

The m in im u m  tim e  betw een the  50% level o f the  tra ilin g  edge o f a + o r -  2 v o lt  
co m m on-m ode  signal ( t r = t f  < 1 5  ns) and the 50% level o f the  leading edge o f a 5 m V  
in p u t pulse when the  ca p a c ito r restore and s trobe  in p u ts  are used in a no rm a l m anner 
as shown in F igure  21
The m in im u m  tim e  be tw een the  50% level o f the  leading edge o f a 50 m V  in p u t 
o ffse t signal and the  50% level o f the  leading edge o f  the capac ito r resto re  pulse as 
shown in F igure 8
The m in im u m  tim e  be tw een the  50% level o f the  leading edge o f the  ca p a c ito r restore 
signal and the  50% level o f  the  leading edge o f  a 5 m V  in p u t signal as show n in 
F igure 5
The m in im u m  tim e  between the  50% level o f  the  leading edge o f the channel select 
and the  50% level o f the  leading edge o f a 5 m V  in p u t signal as shown in F igure 5 
The delay tim e  fro m  th e  50% level o f the  tra ilin g  edge o f the  channel select signal 
to  the  1.5 v o lt level o f the  p o s itive  edge o f the  o u tp u t when the  in p u t to  the  selected 
channel is he ld  at the  " 1 "  level as show n in F igure  7
The delay tim e  fro m  the  50% level o f the  leading edge o f the  channel select signal 
to  the  1.5 v o lt level o f the  negative edge o f the  o u tp u t w hen the  in p u t to  the  selected 
channel is he ld  a t the  " 1 "  level as show n in F igure  7
The m in im u m  tim e  betw een the  50% level o f the  tra ilin g  edge o f a + or -  1 v o lt 
d iffe re n tia l-m o d e  signal ( t r = t f  <  15 ns) and the  50% level o f  the  leading edge o f a 
5 m V  in p u t pulse w hen the  ca p a c ito r restore and strobe  in p u ts  are used in  a norm al 
m anner as shown in F igure  22
The delay tim e  fro m  the  50% level o f the  t ra ilin g  edge o f  a 5 m V  in p u t signal to  the
1.5 v o lt level o f  the  p o s itive  edge o f  the  o u tp u t as shown in F igure  5
The delay tim e  fro m  the  50% level o f the  leading edge o f a 5 m V  in p u t signal to  the
1.5 v o lt  level o f  the  negative edge o f the  o u tp u t as show n in F igure  5
The m in im u m  tim e  between the  50% level o f the  leading edge o f the s trobe  and the  
50% level o f the leading edge o f the  in p u t signal as show n in F igure  5 
The delay tim e  fro m  the  50% level o f the  tra ilin g  edge o f the  s trobe to  the  1.5 v o lt 
level o f the  pos itive  edge o f  the  o u tp u t w hen the  in p u t is held a t the  " 1 "  level as 
shown in F igure  6
The delay tim e  fro m  the  50% level o f  the  leading edge o f the  strobe  to  the  1.5 v o lt  
level o f the  negative edge o f the  o u tp u t w hen the  in p u t is held at the  ” 1 "  level as 
shown in F igure 6 
Positive p ow er supp ly  vo ltage
M a x im u m  ope ra ting  p o s itive  po w e r supp ly  voltage 
M in im u m  ope ra ting  pos itive  po w e r supp ly  vo ltage
The m a x im u m  com m on-m ode  in p u t vo ltage th a t w ill n o t saturate the a m p lif ie r  
The m in im u m  com m o n -m o d e  in p u t vo ltage th a t w il l  n o t break d ow n  the  a m p lif ie r  
The m in im u m  high-leve l vo ltage at the  ca p ac ito r restore in p u t requ ired  to  insure 
th a t the  capacito rs  are c lam ped i.e., the in p u t th resho ld  voltage is greater th a n  10 m V  
The m ax im um  low -leve l voltage a t the  c a p ac ito r restore in p u t w h ich  w ill a llo w  norm al 
o p e ra tion  du rin g  the  th re sh o ld  test
The m in im u m  high-level vo ltage  a t a channel select in p u t requ ired  to  insure th a t the
to ta l o f the base cu rre n ts  o f a ll unselected in p u ts  is less than  1.0 juA
The m a x im u m  low -leve l vo ltage a t a channel select in p u t requ ired  to  insure th a t the
to ta l o f the  base cu rre n ts  o f all unselected in p u ts  is less than  1.0 juA
The m a x im u m  d iffe re n tia l-m o d e  in p u t voltage th a t w ill n o t saturate the  a m p lif ie r
Negative p ow er supp ly  voltage
M ax im um  ope ra ting  negative po w e r supp ly  vo ltage 
M in im u m  ope ra ting  negative po w e r supp ly  vo ltage 
Log ic  " 1 ”  state o u tp u t voltage 
Log ic  " 0 ”  state o u tp u t voltage
The m in im u m  high-leve l vo ltage  a t the  s trobe  in p u t w h ich  w ill a llo w  no rm a l ope ra ­
tio n  d u rin g  the  th re sh o ld  test
The m a x im u m  low -leve l vo ltage a t the  strobe  in p u t w h ich  w ill resu lt in  V q h  a t the  
o u tp u t regardless o f in p u t signals
The m in im u m  in p u t signal (e jn j )  requ ired  to  d rive  the  M T T L  II I  gates to  o b ta in  
the  eQ w ave fo rm  show n in F igure  4
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M C 1 5 4 4 L , M C 1 4 4 4 L  (continued)

TYPICAL CHARACTERISTICS
(T/\ = +25°C unless otherwise noted)

FIGURE 9 -  THRESHOLD VOLTAGE versus TEMPERATURE
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FIGURE 10 -  THRESHOLD VOLTAGE versus POWER SUPPLIES
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FIGURE 13 -  OUTPUT VOLTAGE 
versus CURRENT and TEMPERATURE

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

20ns/DIV.
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TYPICAL CHARACTERISTICS (continued)

FIGURE 15 -  INPUT IMPEDANCE versus FREQUENCY

0.1 1.0 10

FIGURE 16 -  CAPACITOR RESTORE 
TIME versus INPUT OFFSET VOLTAGE

f, FREQUENCY, MHz V jQ, INPUT OFFSET VOLTAGE (mV)

FIGURE 17 -  AMPLIFIER INPUT TO 
OUTPUT TRANSFER CHARACTERISTIC

FIGURE 1 8 -STR O B E TO 
OUTPUT TRANSFER CHARACTERISTICS

0 0.5 1.0 1.5 2.0

+125°lC ------► * --------55°C and +25°C
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V jn, INPUT VOLTAGE (mV) Vs(in), STROBE INPUT VOLTAGE (VOLTS)

FIGURE 19 -  CHANNEL SELECT A to 
OUTPUT TRANSFER CHARACTERISTICS

FIGURE 20 -  CHANNEL SELECT B to 
OUTPUT TRANSFER CHARACTERISTICS

Vcs. CHANNEL SELECT INPUT VOLTAGE, Pin 7 (VOLTS) V c s , CHANNEL SELECT INPUT VOLTAGE, Pin 8 (VOLTS)
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FIG URE 21 -  COMMON-MODE C HA RACTERISTICS

N o te : T he  5 m V  In p u t S igna l (D if fe re n t ia l)  is sup e rim p o se d  on  the 
C o m m o n -M o d e  In p u t and is show n  sepa ra te ly  fo r  re fe rence  
o n ly .

FIG URE 22 -  D IF F E R E N T IA L  MODE C H A RACTERISTICS

N o te : T he  5 m V  In p u t S igna l is sup e rim p o se d  on  the  D if fe re n t ia l 
In p u t and is show n  se p a ra te ly  fo r  re fe rence  o n ly .

DIFFERENTIAL INPUT 1 V/D IV

SIGNAL INPUT 10 mV/D IV

CAPACITOR RESTORE 5 V /D IV

STROBE INPUT 5 V/D IV

OUTPUT 2.5 V /d iv

, DIFFERENTIAL INPUT 1 V /D IV
s*______J

SIGNAL INPUT 10 mV/D IV

CAPACITOR RESTORE 5 V /D |V

STROBE INPUT 5 V/D IV

OUTPUT 2.5 V /d iv

25 ns/DIV ------! 25 ns/D IV ‘


