
CORE MEMORY SENSE AMPLIFIER SENSE AMPLIFIERS

MCI 541F

Dual-channel gated sense amplifier w ith separate wideband differential input 
amplifiers. Either input can be gated on from  saturated logic levels. Th e  sense 
am plifier features adjustable threshold, saturated logic output levels, and a strobe 
input that accommodates saturated logic levels. Designed to detect bipolar signals 
from  either of tw o sense lines. Operates w ith core m em ory cycle times less than
0.5 jus.

Typical Amplifier Features:

• Nom inal Threshold —  17 m V

• Input Offset Voltage —  1.0 m V  typical

• Propagation Delay
Input to G ate -O utput —  20 ns 
Input to A m p lifie r-O u tp u t —  10  ns 
Gate Response T im e  —  15 ns 
Strobe Response T im e  —  15 ns

• C om m o n Mode I nput Range —  1.5 Volts

• Differential Mode Input Range
With Gate O n —  600 m V  
W ith Gate O ff — 1.5 Volts

• Power Dissipation —  140 m W  typical

M AXIM UM  RATINGS (Ta = 2 5 °C  unless otherwise noted)

Rating Symbol Value Unit
P ow er Supply Voltage v+ +10 Vdc

v - -1 0 Vdc

D ifferential Input Signal Vin ±5 Vdc

Com m on Mode Input Voltage GMVin ±5 Vdc

Load Current *L 25 mA

P ow er D issipation  (Package Lim itation) PD 500 raW
D erate above 25°C 3 .3 m W /°C

Operating Tem perature Range
t a -55  to +125 °C

Storage Tem perature Range T stg -65  to  +150 °C

CIRCUIT SCHEMATIC
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M C 1 5 4 1 F  (continued)

E L E C TR IC A L  C H A R A C TE R IS TIC S
(V+ = +5.0 Vdc ± 1%, V" = -5.0 Vdc ± 1%, Vth(pin 11) = *5-0 Vdc ± 1%, Cext = 0.01 ^F, T a  = 25°C unless otherwise noted)

Characteristic Fig. No. Symbol M in Typ M ax Unit

Input T h r e s h o ld  V o l t a g e  
(T a  = + 2 5 °C )

8
v th

14 17 20
m V

( - 5 5 ° C  s  T A  «  + 1 2 5 ° C ) 12 17 22

Input O f f s e t  V o lt a g e 8
V io - 1 .0 6 .0 m V

Input B ia s  C u r r e n t  

( V 1 = V 2 = V 3 = V 4 = ° >

9
5 .0 25

liA

<V 1 = V 2 = V 3 = V 4 = 0 ’ t a  = - 5 5 “ C ) - - 50

Input O f f s e t  C u r r e n t 9
! i o - 1 .0 2 .0 ■juA

O u tpu t V o l t a g e  H igh  

<V 1 = V 2 = V 3 = V 4 = ° >

10
V OH

4. 9 - -
V d c

O u tpu t V o l t a g e  L o w

(V 1 = V 2 = V 3 = V 4 = °> V i 2  = + 5 ' 0 V d c > x7 = 10 m A d c )

10 o
>

_ _ 350
m V d c

(V 1 2  = +5. 0 V d c ,  I?  = 10 m A d c ,  T A  = + 1 2 5 ° C) - - 400

S t r o b e  L o a d  C u r r e n t  
(V 1 0 = ° )

*s
- - 1 .2

m A d c

S t r o b e  R e v e r s e  C u r r e n t  
(V 1Q = +5. 0 V d c )

XSR _ _ 2 .0
ju A dc

( V 1Q -  +5. 0 V d c ,  T a  = + 1 2 5 °C ) - - 25

Input G a te  V o l t a g e  L o w  

(V 1 = V 3 = 25 m V d c > V 2 = V 4 = 0)

11 o
>

- 0 . 7 -
V d c

Input G a te  V o l t a g e  H ig h  
( V i  = V 3 = 25 m V d c ,  V 2 = V 4 = 0)

11
V GH - 1 .6 -

V d c

Input G ate  L o a d  C u r r e n t  
(V 8 o r  V 9 = 0 ) ! g - 2. 5

m A d c

In pu t G a te  R e v e r s e  C u r r e n t  (V „  o r  V q = 5 . 0 V d c )  
( T a  = 2 5 °C ) ! g r _ _ 2. 0

juA dc

( T a  = + 1 2 5 ° C ) - - 25

C o m m o n  M o d e  R a n g e  
Input G a te  H igh  
Input G a te  L o w

13 V C M
- ± 1 .5  

±1 . 5
-

V d c

D i f f e r e n t i a l  M o d e  R a n g e  
Input G a te  H igh

14

V DH
_ ± 6 0 0 _ m V

Input G a te  L o w
V D L - ±1. 5 - V d c

P o w e r  D is s ip a t io n V - 140 180 m W

SWITCHING CHARACTERISTICS
Characteristic Fig. No. Symbol M in Typ M ax Unit

P r o p a g a t io n  D e la y n s
Input to  A m p l i f i e r  O u tpu t 8 L a

( V j  = 25 m V  p u ls e ,  V 1Q = +2. 0 V d c ) 1A
- 10 15

Input to  O u tpu t 8 t T n
(V ^  = 25 m V  p u ls e ,  V ^  = +2. 0 V d c ) i o

- 20 30

S t r o b e  to  O u tpu t 12

(V 1 = V 2 = V 3 = V 4 = ° »  V 10 = + 2 - 0 v  Pu ls e )
SO

- 15 20

G a te  Input t o  A m p l i f i e r  Input 11 V t
( V 1 = 25 m V  p u ls e ,  V Q = 2. 0  V  p u ls e ) G1

- 10 15

G a te  In pu t to  A m p l i f i e r  O utput 11 t .
(V x = 25 m V d c ,  V 0 = 2. 0  V  p u ls e ) G A

- 30 35

R e c o v e r y  T im e n s
D i f f e r e n t i a l  M o d e 14 t ^ „

Input G a te  H ig h  j v  o r  v  = 4 0 0  m V  ls e D R
- 30 50

Input G a te  L o w  j 1 3 H - 0 -

C o m m o n  M o d e 13
Input G a te  H ig h  j v  o r  v ,  = 1. 5 V  p u ls e

C M R - 15 30
Input G a te  L o w  | 1 3 - 15 30
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M C 1 5 4 1 F  (continued)

EQUIVALENT CIRCUIT
Cext

GATE ADJUST STROBE
INPUT

FIGURE 1 -  TYPICAL OPERATION

Channel 
Gate Input

Input
Signal

A m p lifie r
O utput

Strobe
Input

Sense
A m p lifie r

O utput
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M C 1 5 4 1 F  (continued)

FIG UR E 2 -  T Y P IC A L  IN P U T TH R E S H O L D  versus
TE M P E R A TU R E

V4 = +5.0 Vdc 
= V 11 = -5V - .0 Vdc

-50 -25  0 25 50 75 100 125
T a . AM B IEN T TEM PER ATURE (°C) THRESHO LD ADJUST VOLTAGE (VOLTS)

FIG UR E 4 -  T Y P IC A L  IN P U T TH R E S H O L D  versus V F IG U R E  5 -  TY P IC A L  IN P U T TH R E S H O L D  
versus IN P U T PULSE W ID TH

-4 .5  -5 .0  -5 .5
V - (VO LTS)

0 50 100 150 200 250 300
t, INPUT PULSE W ID TH , (ns)
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M C 1 5 4 1 F  (continued)

FIG U R E 6 -  IN P U T-O U TP U T  TR A N S F E R

-30  -20  -10  0 10 20 30

ejn, INPUT VO LTAG E (m V)

FIG U R E 7 -  C H A N N E L  G A T E  IN P U T-A M P LIFIER  
O U T P U T  TR A N S F E R  C H A R A C TE R IS TIC S

CHA NNEL GATE INPUT VO LTAG E (VO LTS)

FIG U R E 8 -  IN P U T TH R E S H O L D  FOR O U T P U T  V O L T A G E  SWING FROM  V o h  T O  V o l  
P R O P A G A TIO N  D E L A Y  FROM  IN P U T T O  O U T P U T

(a) Threshold Test Waveforms (b) Test Circuit
A M PLIFIER

OUTPUT
Vin TO SCOPE +5 Vdc TO SCOPE
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M C 1 5 4 1 F  (continued)

FIG U R E 9 -  IN P U T B IAS C U R R E N T  T E S T  C IR C U IT  F IG U R E  10 -  O U T P U T  V O L T A G E  L E V E L S

= lb for "B "  channel when switch is in "b " position 

|h - l2 |= 1 io

FIG U R E  11 -  M INIM UM  T IM E  FROM  C H A N N E L  G A T E  IN P U T T O  A M P LIFIER  IN P U T 
P R O P A G A TIO N  D E L A Y  FROM  C H A N N E L  G A T E  IN P U T T O  AM P LIFIER  O U T P U T

(A) Minimum Time from Gate Input to Amplifier Input -  tGI 
(See Definitions)

AMPLIFIER
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M C 1 5 4 1 F  (continued)

FIG U R E 12 -  P R O P A G A TIO N  D E L A Y  FROM  S TR O B E IN P U T T O  O U T P U T

(a) Propagation Delay from Strobe Input to Output 

2.0 V

FIG U R E  13 -  COM M ON M ODE R E C O V E R Y  A N D  COM M ON M ODE RAN G E

FIG U R E  14 -  D IF F E R E N T IA L  R E C O V E R Y  A N D  D IF F E R E N T IA L  R AN G E
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M C 1 5 4 1 F  (continued)

D E F IN ITIO N S

IB Input Bias Current — The average input current 
defined as ( 11 + I2 + I3 + U)/4.

Iq  Channel Gate Load Current -  The amount of 
current drain from the circuit when the channel 
gate input (Pin 8 or 9) is grounded.

1(3r  Channel Gate Reverse Current —  The leakage 
current when the channel gate input (Pin 8 or 9) 
is high.

I j0 Input Offset Current —  The difference between 
amplifier input current values|l 1 -  l2|orl*3 “ Ul*

IS Strobe Load Current —  The amount of current 
drain from the circuit when the strobe pin is 
grounded.

ISR Strobe Reverse Current —  The leakage current 
when the strobe input is high.

Pd  Power Dissipation — The amount of power dis­
sipated in the unit.

fCMR Common Mode Recovery Tim e —  The time re­
quired for the voltage at pin 12  to be within 
100 mV of the dc value (after overshoot or 
ringing) as referenced to the 10%  point of the 
trailing edge of a common mode overload signal.

tDR Differential Recovery Tim e —  The  time required 
for the device to recover from the specified 
differential input prior to strobe enable as ref­
erenced to the 10% point of the trailing edge of 
an input pulse. The device is considered re­
covered when the threshold with the overload 
signal applied is within 1.0 mV of the threshold 
with no overload input.

tQ| Minimum Tim e Between Channel Gate Input 
and Signal Input — The minimum time between 
50% point of channel gate input (Pin 8 or 9) 
and 50% point of signal input (Pins 1, 2, 3, or 
4) that still allows a full width signal at ampli­
fier output.

tQ A  Propagation Delay, Channel Gate Input to Am ­
plifier Output — The time required for the am­
plifier output at pin 13 to reach 50% of its final 
value as referenced to 50% of the input gate 
pulse at pin 8 or 9 (Amplifier input = 25 mVdc).

t|/\ Propagation Delay, Input to Amplifier Output — 
The time required for the amplifier output

pulse at pin 13 to achieve 50% of its final value 
referenced to 50% of the input pulse at pins 1 
and 2 or 3 and 4.

t|o Propagation Delay, Input to Output — The time 
required for the gate output pulse at pin 7 to 
reach the 1.5 Volt level as referenced to 50% of 
the input pulse at pins 1 and 2 or 3 or 4.

tso  Strobe Propagation Delay to Output — The time 
required for the output pulse at pin 7 to reach 
the 1.5 Volt level as referenced to the 1.5 Volt 
level of the strobe input at pin 10.

V c m  Maximum Common Mode Input Range — The 
common mode input voltage which causes the 
output voltage level of the amplifier to decrease 
by 100 mV. (This is independent of the channel 
gate input level.)

V d h  Maximum Differential Input Range, Gate Input 
High — The differential input which causes the 
input stage to begin saturation.

V d l  Maximum Differential Input Range, Gate Input 
Low — The differential input signal which 
causes the output voltage level of the amplifier 
to decrease by 100 mV.

V g h  Channel Gate Input Voltage High — Gate pulse 
amplitude that allows the amplifier output 
pulse to just reach 100% of its final value. (Am ­
plifier input is set at 25 mVdc).

V q l  Channel Gate Input Voltage Low —  Gate pulse 
amplitude that allows the amplifier output to 
just reach a 100 mV level. (Amplifier input is 
set at 25 mVdc).

V jQ Input Offset Voltage — The difference in Vth 
between inputs at pins 1 and 2 or 3 and 4.

V o h  Output Voltage High —  The high-level output 
voltage when the output gate is turned off.

V o l  Output Voltage Low — The low-level output 
voltage when the output gate is saturated and 
the output sink current is 10 mA.

Vth Input Threshold — Input pulse amplitude at 
pins 1, 2, 3 or 4 that causes the output gate to 
just reach V q l *
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