
c i n n n t i n c  dual core sense memory amplifiers

LINEAR INIEGRATED CIRCUITS
DESCRIPTION FEATURES

SN7520
SN7521
SN7522
SN7523
SN7524
SN7525

The 7520 Series Dual Core Memory Sense Amplifiers are 
designed for use in high speed core memory systems. 
Three separate logic configurations allow flexibility of 
system design.
The 7520 and 7521 can be used to perform the function 
of a flip-flop or a data register which responds to the sense 
and strobe-input conditions.
The 7522 and 7523 features an open collector stage which 
may be used to perform the wired-OR function.
The 7524 and 7525 features two independent sense chan
nels with separate outputs.

•  DUAL SENSE AMPS
•  ±4mV THRESHOLD UNCERTAINTY
•  DESIGN VERSATILITY
•  25ns PROPAGATION DELAY

ABSOLUTE MAXIMUM RATINGS
Differential Input Voltage 
V CC
Strobe & Gain Input Voltages 
Storage Temperature 
Operating Temperature 
Power Dissipation

±5V
±7V

+5.5V 
-65° C to +150°C 

0°C to +70°C 
500mW

PIN CONFIGURATIONS
B PACKAGE (Top View)

7520/21 7522/23 7524/25

‘ The  S igne tics  7 5 2 0 /2 1 /2 2 /2 3 /2 4 /2 5  does n o t re q u ire  an e x te rn a l c a p a c ito r (C e x t) to  s ta b ilize  th e  p re -a m p lif ie r . P in 1 m ay be used 
as a te s t p o in t, g iv ing  access to  th e  p re -a m p lif ie r  o u tp u t .  N o  deg radation  o f  p e rfo rm a n ce  w il l  re su lt i f  a 100pF  c a p a c ito r is connec ted  
fro m  Pin 1 to  G N D .

LOGIC DIAGRAMS
7520/21 7522/23 7524/25
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Output Q = Gq  + (SA INA + Sg INg  ̂ CiQ 
Output Q = Gq  (Gq  + SA INA + Sg INg)
where: Output Y = G(SA INa  + S b INg) + G
GQ = Gate Q > 2 V where: Output A = SA INa

SA = Strobe A > 2 V G = G ate> 2V Output B = Sg INg
INp = (VjnQ at Inputs A-| and A 2 ) ]> V y SA = Strobe A ^  2V where:
Sg = Strobe B ^ 2 V INa  = (VjnQ at Inputs A 1 and A2) > V y SA = Strobe A ^  2V
INg = (VjnQ at Inputs B-| and B2) >  V y Sg = Strobe B ^ 2 V INa  = (V|nQ at Inputs A-| and A 2 ) > V y
Gq  — Gate Q ^  0.8 V INg = (VjnQ at Inputs B̂  and B2) > V y . Sg = Strobe B ^ 2 V
G Q = Gate Q > 2 V G = Gate <  0.4V INg = (VjnQ at. Inputs B-| and B2) > V y



SIGNETICS ■ 7520/7521 -  DUAL CORE MEMORY SENSE AMPLIFIERS

ELECTRICAL CHARACTERISTICS (V ccl = 5V, V CC2 = -5V , T A = 0°C to +70°C, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS

V ref = 15mV 7520 11 15 18 mV
vT Differential-Input Threshold 7521 8 15 22 mV

Voltage (See Note 1) V ref = 40m V 7520
7521

36
33

40
40

44
47

mV
mV

Strobe Input: V jn5 = V in(1)
VCMF Common-Mode Input Firing Common-Mode Input Pulse: ±3 VVoltage (See Note 2) tr tf <  15ns, tp(,n) 

T a  = 25°C
= 50ns

'in Differential-Input Bias Current V ccl = 5.25V, V cc2 
v inD = 0mV

= -5.25V 30 75 l i A

'd i Differential-Input Offset Current V cc1= 5.25V, Vcc2 = -5.25V 0.5 l iA
zinD Differential-Input Impedance f = 1 kHz 2 k £2
V in(1) Logical 1 Input Voltage (gate Vc c l = 4.75V, V cc2 = -4.75V 2 V

and strobe inputs) V in(0) = 0.8V
v in(0) Logical 0 Input Voltage (gate Vcc1= 4.75V, Vcc2 

Vin(1) = 2V
-  -4.75V 0.8 V

1 in (0) Logical 0 Level Input Current V ccl = 5.25V, V cc2 = -5.25V -1.6 mA
(gate and strobe inputs) V in(0) = 0.4V

V cc1 = 5.25V, V cc2 = -5.25V 40 l iA
1 in (1) Logical 1 Level Input Current Vjn(1) = 2.4V

(gate and strobe inputs) V cc1 = 5.25V, V cc2 
^in(1) = ^cc1

= -5.25V 1 mA

Vout( 1) Logical 1 Output Voltage Vc c l = 4.75V, V cc2 
'load = -400/zA

= -4.75V 2.4 3.9 V

^out(O) Logical 0 Output Voltage V c c l = 4.75V, V cc2 
'sink “  16mA

= -4.75V 0.25 0.4 V

'OS(Q) Q Output Short-Circuit Current Vcc1 = 5.25V, V cc2 = -5.25V 3.3 5 mA
'OS(Q) Q Output Short-Circuit Current V cc1 = 5.25V, V cc2 = -5.25V 2.1 3.5 mA
'cc1 V cci Supply Current T a  = 25°C 28 mA
'cc2 Vcc2 Supply Current T a  = 25°C -14 mA
*or D Differential-Input Overload 

Recovery Time (See Note 3)
v inD = 2V, tr = tf = 20ns 20 ns

*or CM Common-Mode Input Overload 
Recovery Time (See Note 4)

v inCM = 2V, t r = tf = 20ns 20 ns

tcycfmin) Minimum cycle time 200 ns

PROPAGATION DELAY TIMES MIN TYP MAX UNITSYMBOL FROM INPUT TO OUTPUT
tpdfUDQ' VKO JDQ A-| - A 2 or B-j - b 2 Q 20 40 ns

30 ns
tpdOJDQ' tpdfOJDQ A-j - A 2 or B̂ - b 2 Q 25 ns

35 55 ns
tpddJSQ' *pd(0)SQ Strobe A or B Q 15 30 ns

25 ns
tpddJSQ' tpdtOSQ Strobe A or B Q 15 ns

35 55 ns
V cK D G q Q' tpd(0)GQQ Gate Q Q 10

15
20 ns

ns
tpd(1)GQQ 'tpd(0)GQQ Gate Q Q 15

20 30
ns
ns

tpddJGQQ' ^ ( O G q Q Gate Q Q 15
10 20

ns
ns

(SEE N O TE S  PAG E 128)



SIGNETICS ■ 7522/7523 -  DUAL CORE MEMORY SENSE AMPLIFIERS

ELECTRICAL CHARACTERISTICS (V cc-| = 5V, V cc2 = -5V, T A = 0°C to +70°C, unless otherwise noted)

PARAM ETER TES T  CONDITIONS MIN TYP MAX UNIT

V ref = 1.5m V 7522 11 15 19 mV
v T Differential Input Threshold 7523 8 15 22 mV

Voltage (See Note 1) V ref = 40mV 7522 36 40 44 mV
7523 33 40 47 mV

Strobe Input: V jng = v in(1)
V CMF Common Mode Input Firing Common Mode Input Pulse: ±3 VVoltage (See Note 2) tr = t f>  15ns. tp(in) 

T A = 25°C
= 50ns

'in Differential Input Bias Current Vccl = 5.25V, V cc2 
V inD = 0mV

= -5.25V 30 75 juA

•di Differential Input Offset Current V c c l = 5.25V, V cc2 = -5.25V 0.5 juA
zinD Differential Input Impedance f = 1 kHz 2 k£2
V in(1) Logical 1 Input Voltage (gate V c c l = 4.75V, V cc2 = -4.75V 2 V

and strobe inputs) v in(0) = °-8V
V in(0) Logical 0 Input Voltage (gate V c c l = 4.75V, V cc2 = -4.75V 0.8 V

and strobe inputs) V in ( 1 ) = 2V
'in(O) Logical 0 Level Input Current V c c l = 5.25V, V cc2 = -5.25V -1 -1.6 mA

(gate and strobe inputs) Vin(O) = 0-4V 
v cc1 = 5.25v ; v cc2 = -5.25V 40 l iA

1 i n (1) Logical 1 Level Input Current V in (1 ) = 2 .4 V
(gate and strobe inputs) V cc1 = 5.25V, V cc2 

^in(1) = Y CC1

= -5.25V 1 mA

V out{1) Logical 1 Output Voltage V c c l = 4.75V, V cc2 = -4.75V 2.4 3.9 V
'load = -400/xA ,  V j n = 2V

V out(0) Logical 0 Output Voltage V cc1 = 4.75V, V cc2 = -4.75V 0.2 0.4 V
'sink “ 16mA, V |n =0.8V

'out(1) Output Reverse Current V cc1 “ 4.75V, V cc2 = -4.75V 250 juA
v 0ut= 5.25V, V jn = 2 V

'os Output Short Circuit Current V cc1 = 5.25V, V cc2 = -5.25V 2.1 3.5 mA
'cc1 V cc  ̂ Supply Current T A = 25°C 27 mA

CMOO V cc2 Supply Current T A = 25° C 15 mA
t or D Differential Input Overload 

Recovery Time (See Note 3)
20ns 20 ns

t  or CM Common Mode Input Overload 
Recovery Time (See Note 4)

V iriCM = ±2V' t r = M = 20ns 20 ns

^yctmin) Minimum Cycle Time 200 ns

PROPAGATION D E LA Y  TIM ES MIN TYP MAX / UNIT
SYMBOL FROM INPUT TO OUTPUT

V h u d A i - Ao or B i - Bo Y 20 ns
V h o d 30 45 ns
V h u s Strobe A or B Y 15 ns
V k o s 25 40 ns
tpdfDG Gate Y 10 ns
V ko jg 15 25 ns

(SEE N O TE S  PA G E  128)



SIGNETICS ■ 7524/7525 -  DUAL CORE MEMORY SENSE AMPLIFIERS

ELECTRICAL CHARACTERISTICS (Vcc-j = 5V, Vcc2 = -5V, TA = 0°C to +70°C, unless otherwise specified)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Vref=15mV 7524 11 15 19 mV
vT Differential Input Threshold 7525 8 15 22 mV

Voltage (See Note 1) V ref = 40mV 7524 36 40 44 mV
7525 33 40 47 mV

Strobe Input: V inS = V in{1)
VCMF Common Mode Input Firing Common Mode Input Pulse: ±3 VVoltage (See Note 2) tr = tf <  15ns, tp(jn) = 50ns 

Ta  = 25° C
'in Differential Input Bias Current Vc c l = 5.25V, Vcc2 =-5.25V 

V-mD = 0mV
30 75 HA

*DI Differential Input Offset Current Vc c l = 5.25V, Vcc2 = -5.25V 0.5 liA
zinD Differential Input Impedance f = 1 kHz 2 kfi
Vin(1) Logical 1 Input Voltage VCc1 = 4 * *-75 V ,V cc2 = -4.75V 2 V

(strobe inputs) Vin(0) = 0.8V
v in(0) Logical 0 Input Voltage Vcc1= 4.75V, Vcc2 =-4.75V 0.8 V

(strobe inputs) Vin(1) = 2V
'in(O) Logical 0 Level Input Current Vcc1= 5.25V, Vcc2 =-5.25V -1 - 1.6 mA

(strobe inputs) Vm(0) = 0-4V
Vccl = 5.25V, Vcc2 = -5.25V 40 HA

'■n(1) Logical 1 Level Input Current V in(1) = 2-4V
(strobe inputs) VCC1 ~ 5.25V, Vcc2 = -5.25V 

v in(1) = v cc1
Vcd  = 4.75V, Vcc2 = -4.75V

1 mA

Vout( 1) Logical 1 Output Voltage 'load = ~4G0#A, Vjn^ j -  2V
V in(0) = 0-8V

2.4 3.9 V

v out(0) Logical 0 Output Voltage Vccl - 4.75V, Vcc2 = -4.75V 
'sink = 16mA, Vjn{Q) = 0.8V

0.25 0.4 V

'os Output Short Circuit Current Vcc1 ~ 5.25V, Vcc2 = -5.25V 2.1 3.5 mA
'ccl Vcc-j Supply Current Ta  = 25° C 25 mA
'cc2 Vcc2 Supply Current Ta  = 25°C -15 mA
1 or D Differential Input Overload 

Recovery Time (See Note 3)
v inD = 2V» V = tf = 20ns 20 ns

tor CM Common Mode Input Overload 
Recovery Time (See Note 4)

V inCM = ±2V' V = = 20ns 20 ns

tcyc(min) Minimum Cycle Time 200 ns

PROPAGATION D ELA Y TIMES MIN TYP MAX UNITSYMBOL FROM INPUT TO OUTPUT

V k u d Af - A 2 or B-| - B9 A or B 25 40 ns
tpdfOD 20 ns

lpd(1 )S Strobe A or B A or B 15 30 ns
tpdfOJS 20 ns

N O T E S :
1. T h e  d if fe re n t ia l in p u t  th re s h o ld  vo ltage  (V-|-) is d e fin e d  as th e  

DC in p u t  vo ltage  (V jn) re q u ire d  to  fo rc e  th e  o u tp u t  o f  th e  sense 
a m p lif ie r  to  th e  lo g ic  gate th re s h o ld  vo ltage  level.

2. C om m o n  m ode  in p u t  f i r in g  vo ltag e  is th e  c o m m o n  m o de  vo ltage  
th a t  w i l l  exceed th e  d y n a m ic  range o f  th e  in p u t  a t th e  sp ec ifie d  
c o n d it io n s  and cause th e  lo g ic  o u tp u t  t o  s w itc h . T h e  spec ifie d  
c o m m o n  m o de  in p u t  s ignal is a p p lie d  w ith  a s tro b e  enab le  
signal p resent.

3. D if fe re n t ia l in p u t  overlo a d  re cove ry  t im e  is th e  t im e  necessary 
fo r  th e  device  to  recover fr o m  th e  sp ec ifie d  d if fe re n t ia l in p u t  
overload  signal p r io r  to  th e  s tro b e  enab le  signal.

4 . C om m o n  m o de  in p u t  o ve rlo a d  re cove ry  t im e  is th e  t im e  neces
sary fo r  th e  device  to  recove r f r o m  th e  sp ec ifie d  c o m m o n  m ode
in p u t overlo a d  signal p r io r  to  th e  s tro b e  enab le  signal.



SIGNETICS ■ 7520/21/22/23/24/25 -  DUAL CORE MEMORY SENSE AMPLIFIERS

SCHEMATIC DIAGRAMS
7520/21

7522/23



SIGNETICS ■ 7520/21/22/23/24/25 -  DUAL CORE MEMORY SENSE AMPLIFIERS

TYPICAL CHARACTERISTIC CURVES



SIGNETICS ■ 7520/21/22/23/24/25 -  DUAL CORE MEMORY SENSE AMPLIFIERS

TYPICAL CHARACTERISTIC CURVES (Cont'd.

SWITCHING CHARACTERISTICS (Propagation Delay Times)

TEST  C IRC U IT  -  D IFFE R E N T IA L  AND 
STRO BE INPUTS TO OUTPUTS

7520/21 V O LTAG E WAVEFORMS -  D IFFER EN T IA L  
AND STRO BE INPUTS TO OUTPUTS

ov

VIN{1)

VIN{01

VOUT(1)

VOUT(0)

vOUT|1)

VOUT(0)

2. C 1 inc ludes  p rob e  and j ig  capacitance.

T EST  C IRCU IT V O LTAG E WAVEFORMS
VIN{1)

t̂N(O)

^!N(1)

ÎN(O)
pd(1)GQQ

^OUT(I)

^OUT(O)

1. Pulse genera to rs have th e  fo l lo w in g  charac te ris tics : 
Z O U T  = 5 0 U  t f = t f  = 15 (± 5)ns , t p1 = 100ns,

p2 = 300ns, and PRR = 1 M H z.
2. inc ludes p rob e  and jig  capacitance.



SIGNETICS ■ 7520/21/22/23/24/25 -  DUAL CORE MEMORY SENSE AMPLIFIERS

SWITCHING CHARACTERISTICS (Propagation Delay Times)(Cont'd)

7522/23

TEST CIRCUIT VOLTAGE WAVEFORMS

1. Pulse genera tors have th e  fo l lo w in g  charac te ris tics :

"o u t 50£2, t r = t f  = 15 (± 5)ns , t  = 100ns
t p2 = 300ns, PRR = 1 M H z.

2. S tro b e  in p u t pulse is a pp lied  to  S tro b e  A  w hen  in p u ts  -  A 2 
are be ing tested  and to  S tro b e  B w hen  in p u ts  B-| -  B 2 are being 
tested.

3. C.j inc ludes p rob e  and j ig  capacitance.

7524/25

TEST CIRCUIT VOLTAGE WAVEFORMS

40mV

OV

VIN(1>

v IN|0f

vOUT(l)

vOUT(Oj

N O TE S :
1. Pulse genera tors have th e  fo l lo w in g  charac te ris tics :

Z o u t = 50^2, t r = t f  = 15 (± 5 )n s , t p1 = 100ns, 
t p2  = 300ns, PRR = 1 M H z.

2. S tro b e  in p u t pulse is a pp lied  to  S tro b e  A  w hen  in p u ts  A ^  -  A 2 
are being tested and to  S tro b e  B w hen  in p u ts  -  B 2 are being 
tested.

3. C.j inc ludes p rob e  and jig  capacitance.

S ignD tiG S


