5(gilDtiC5  DUAL CORE MEMORY SENSE AMPLIFIERS

DESCRIPTION

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.

fIN CONFIGURATIONS

N7520
NT7521
N7522
N7523
N7524
N7525

LINEM  INTEGRATED CIRCUITS

FEATURES

< DUAL SENSE AMPS

¢ +*4mV THRESHOLD UNCERTAINTY
« DESIGN VERSATILITY

« 25ns PROPAGATION DELAY

ABSOLUTE MAXIMUM RATINGS

Differential Input Voltage 5V
VCC 7V
Strobe & Gain Input Voltages +5.5V

-65°C to +150°C
0°C to +70°C
500mw

Storage Temperature
Operating Temperature
Power Dissipation

B PACKAGE (Top View)

7520/21

ORDER
PART NOS.
SN7520N/
SN7521IN

7522/23

7524/25

“"The Signetics 7520/21/22/23/24/25 does not require an external capacitor (Cext) to stabilize the pre-amplifier. Pin 1 may be used
as a test point, giving access to the pre-amplifier output. No degradation of performance will result if a 100pF capacitor is connected

from Pin 1to GND.

K-iiC DIAGRAMS

7520/21
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Output Q=Gn + (Sa INa +Sg INg) Gq
Output Q=Gq (Gg +Sa IN” +Sg INg)

7522/23

7524125

)
D-~%c [0S =Y e S— 1

RORF RQ

where: Output Y = G(Sa INA +Sg INg) + G

Gq =Gate Q>2V where:
Sq = Strobe A]>2V G =Gate>2V

Output A =Sg INa
Output B=Sg INg
where:

INa = (V[nD at Inputs Aland A2) >V T
Sg = Strobe B>2V

INg = (VjnQat Inputs  and B2)>V j
Gq”=Gate Q<0.8V

Gq = GateQ>2V

Sa = Strobe A > 2V

INa = (Vjnp at Inputs A" and A2)>V y
Sg = Strobe B>2V

INg = (VjnD at Inputs B* and B2) > V j
G = Gate< 0.4V

Sa = Strobe A ™ 2V

‘NA = <VinD at Inputs Ai and A2)>Vy
Sg = Strobe B>2V
INg = (VjnQ at Inputs B* and B2) > V j
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LINEAR INTEGRATED CIRCUITS m 7520/21/22/23/24/25

CTRICAi, CHARACTERISTICS (Vccl =5V, Vee2=-5V, TA =0°C to +70°C, unless otherwise specified)

vT

VCMF

*in

‘di
zinD
Vin(1)
v in(0)

in(0)

in(l)

~out(1)
~out(O)

'0S(Q)
'0S(Q)

tcyc(min)

tpd(1)DQ" tpd(0)DQ
tpd(1)DQ-tpd(0)DQ
tpd(1)SQ' tpd(0)SQ
tpd(1)SQ' tpd(0)SQ
tpd(1)GQQ’ tpd(0)GQQ
tpd(1)GQQ- tpd(0)GQQ

tpd(1)GQQ" tpd(0)GQQ

PARAMETER

Differential-Input Threshold
Voltage (See Note 1)

Common-Mode Input Firing
Voltage (See Note 2)

Differential-Input Bias Current

Differential-Input Offset Current

Differential-Input Impedance
Logical 1 Input Voltage (gate
and strobe inputs)

Logical 0 Input Voltage (gate

Logical 0 Level Input Current
(gate and strobe inputs)

Logical 1 Level Input Current
(gate and strobe inputs)

Logical 1 Output Voltage
Logical 0 Output Voltage

Q Output Short-Circuit Current
Q Output Short-Circuit Current
Vccei Supply Current

Vcce2 Supply Current
Differential-Input Overload
Recovery Time (See Note 3)
Common-Mode Input Overload
Recovery Time (See Note 4)
Minimum cycle time

TEST CONDITIONS
7550

752°

Vref=15mV

Vref = 40mV

Strobe Input: VinS =V jn(i)
Common-Mode Input Pulse:
tr = tf < 15ns, tp(jn) = 50ns
TA = 25°C

Vccl =5.25V, Vee2 = -5.25V
VinD = 0mV

Vccl=5.25V, Vee2 = -5.25V
f=1kHz

Vccl =4.75V, Vee2 = -4.75V

Vin(0) = 0.8V

Vccl =4.75V, Vee2 = -4.75V
Vin(l) = 2V

Veel = 5.25V, Vee2 = -5.25V
Vin(0) = 0.4V

Vccl=5.25V, Vce2 =-5.25V
Vin(i) = 2.4V

Vceel =5.25V, Vee2 = -5.25V
~in(l) = ~ccl

Vccl=4.75V, Vcc2 = -4.75V
*load = “400/tA
Vcecl=4.75V, Vcec2 =-4.75V
*sink = 18mA

Vcel = 5.25V, Vee2 =-5.25V
Vccl=5.25V, Vcec2 = -5.25V
TA = 25°C

TA = 25°C

vinD = 2V<tr = tf = 20ns

° =g B=¢=%0

PROPAGATION DELAY TIMES

SYMBOL FROM INPUT
Ai - A2or
Ai - A2 or Bi

Gate Q
Gate Q

Gate Q

(SEE NOTES PAGE 128)
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Strobe A or B

Strobe A or B

TO OUTPUT

-b2 Q
b2 Q
Q

Q

Q

Q

Q

MIN

1

8
36
33

2.4

3.3
21

MIN

TYP

15
15
40
40

+3

30
0.5

3.9

0.25

28
-14
20

20

200

TYP

20

25
35
15
25

15
35

10

15
20
15
10

MAX

18
22
44
47

75

0.8

-1.6

40

MAX

40

55
30

55
20

30

20

UNITS

mV
mV
mV
mvV

<F% %

mA

mA
mA
mA
mA

UNIT

7333 3333 3333 33



LINEAR INTEGRATED CIRCUITS m 7520/21/22/23/24/25

LEGTRIGAL CHARACTERISTICS (Vcci =5V, Vce2 =-5V, Ta = 0°C to +70°C, unless otherwise noted)

vT

VCMF

'in

‘di
zinD
Vin(1)
v in(0)

in(0)

lin(1)

~out(1)
~out(O)
‘out(1)
'‘os
‘ccl
‘cc2
*or D

*or CM

~yclmin)

SYMBOL

tpd(1)D
tpd(0)D
tpd0JS
tpd(0)S
tpddJG
~dtOJG

PARAMETER

Differential Input Threshold
Voltage (See Note 1)

Common Mode Input Firing
Voltage (See Note 2)

Differential Input Bias Current

Differential Input Offset Current
Differential Input Impedance
Logical 1 Input Voltage (gate
and strobe inputs)

Logical 0 Input Voltage (gate
and strobe inputs)

Logical 0 Level Input Current
(gate and strobe inputs)

Logical 1 Level Input Current
(gate and strobe inputs)

Logical 1 Output Voltage
Logical 0 Output Voltage
Output Reverse Current

Output Short Circuit Current
Vccd Supply Current

Vcc2 Supply Current
Differential Input Overload
Recovery Time (See Note 3)
Common Mode Input Overload
Recovery Time (See Note 4)
Minimum Cycle Time

TEST CONDITIONS

Vref=15mV 7522
7523
Vref = 40mV 7522
7523

Strobe Input: Vjng = Vin()
Common Mode Input Pulse:
tr=tf > 15ns,tp{in) = 50ns
Ta =25°C

Vcecl = 5.25V, Vee2 = -5.25V

VinD = OmV

Vel = 5.25V, Vee2 = -5.25V
f=1kHz

Vccl=4.75V, Vcec2 = -4.75V
Vin(0) = 0.8V

Vccl=4.75V, Vce2 = -4.75V
Vin(1) = 2V

Vcel =5.25V, Vee2 = -5.25V
Vjn(0) = 0.4V

Vecl = 5.25V, Vee2 =-5.25V
Vin(i) = 2.4V

Vcecel = 5.25V, Vee2 = -5.25V

vin(l) = vecl

Vccl=4.75V, Vcc2 = -4.75V

1l0ad = -400mA, Vitl = 2V

Vccl=4.75V, Vcc2 = -4.75V

'sink “ 16mA, Vin - 0.8V

Vccl=4.75V, Vce2 = -4.75V

Vout =5.25V, Vin = 2V

Vcel=5.25V, Vee2 = 525V
a=25C

Ta - 25°C

vinD = 2V' tr = tf = 20ns

ViNCM = £2V' xr = ti>= 20nS

PROPAGATION DELAY TIMES

FROM INPUT

Al - A2or Bj - B2

Strobe A or B

Gate

(SEE NOTES PAGE 128)

MIN

TO OUTPUT

Y

Y

MIN

1

8
36
33

2.4

21

TYP

20
30
15
25
10
15

TYP

15
15
40
40

+3

30

3.9

0.2

27
15
20
20

200

MAX

45

40

25

MAX

19
22
44
a7

75

0.8

-1.6

40

0.4

250

3.5

UNIT

mV
mV
mV
mV

pPA
kft

mA

HA

mA

XA
mA

mA
mA

UNIT

23 33 3 3
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LINEAR INTEGRATED CIRCUITS m 7520/21/22/23/24/25

ELECTRICAL CHARACTERISTICS (Vcc{ =5V, Vce2=-5V, Taq =0°C to +70°C, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vref=15mV 7524 1 15 19 mVv
vT Differential Input Threshold 7525 8 15 22 mv
Voltage (See Note 1) Vref =40mV 7524 36 40 44 mv
7525 33 40 47 mv
Strobe Input: VinS = Vin(i)
VCMF Common Mode Input Firing Common Mode Input Pulse: +3 v
Voltage (See Note 2) tr =tf < 15ns, tp(jn) =50ns B
Ta =25°C
min Differential Input Bias Current Vecel=5.25V, Vee2 =-5.25V 30 75 MA
VinD =0mV
i Differential Input Offset Current Vcel=5.25V, Vee2 = -5.25V 0.5 JUA
ZinD Differential Input Impedance f=1kHz 2 kft
Vin(l) Logical 1 Input Voltage Vccl=4.75V, Vcc2 =-4.75V 2 \%
(strobe inputs) Vin(o, =0.8V
v in(0) Logical 0 Input Voltage Vccl=4.75V, Vce2 =-4.75V 0.8 \%
(strobe inputs) Vin(l) =2V
'in(0) Logical 0 Level Input Current Vcci- 5.25V, Vee2 =-5.25V -1 -1.6 mA
(strobe inputs) Vin(0) =0.4V
Vccl=5.25V, Vcec2 =-5.25V 40 JUA
min(l) Logical 1 Level Input Current Vin(i) =2.4v
(strobe inputs) Vceel = 5.25V, Vee2 =-5.25V 1 mA
~in(l) = ~ccl
Vccl=4.75V, Vcec2 =-4.75V
~out(1) Logical 1 Output Voltage lload = -400MA ,V in(1) =2V 24 3.9 \
Vin(0) =0-8V
nout(0)  Logical 0 Output Voltage Veel - 4.75V, Vee2 = -4.75V 0.25 0.4 \Y
msink = 16mA, Vjn(Q) = 0.8V
moS Output Short Circuit Current Veel=5.25V, Vee2 =-5.25V 21 3.5 mA
mocl Vcci Supply Current Ta = 25°C 25 mA
ncc2 Vcc2 Supply Current Ta =25°C -15 mA
orD Differential Input Overload =9 = =&o 20 ns
Recovery Time (See Note 3)
*or CM Common Mode Input Overload VinCM = +2V«tr = ff = 20ns 20 ns
Recovery Time (See Note 4)
teyce(min) Minimum Cycle Time 200 ns
PROPAGATION DELAY TIMES
SYMBOL FROM INPUT TO OUTPUT MIN TYp MAX UNIT
vUubD Ai - A2o0r Bi - B2 AorB 25 40 ns
tpd(0)D 20 ns
tpdtUs Strobe A or B AorB 15 30 ns
tpdfoJs 20 ns
NOTES:

1. The differential input threshold voltage (V-p) is defined as the
DC input voltage (Vjn) required to force the output of the sense
amplifier to the logic gate threshold voltage level.

2. Common mode input firing voltage is the common mode voltage
that will exceed the dynamic range of the input at the specified

3. Differential input overload recovery time is the time necessary
for the device to recover from the specified differential input
overload signal prior to the strobe enable signal.

Common mode input overload recovery time is the time neces-
sary for the device to recover from the specified common mode
input overload signal prior to the strobe enable signal.

conditions and cause the logic output to switch. The specified 4.
common mode input signal is applied with a strobe enable
signal present.
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LINEAR INTEGRATED CIRCUITS m 7520/21/22/23/24/25

WATSC DIAGRAMS
7520/21
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LINEAR INTEGRATED CIRCUITS m 7520/21/22/23/24/25

iI'VAJCAL GHARh AC I tHi-S | 1ICCURVES
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LINEAR INTEGRATED CIRCUITS m 7520/21/22/23/24/25

I'EPICAL CHARACTERISTIC CURVES (Contd.)

WITCHING CHARACTERISTICS (Propagation Delay Times)

TEST CIRCUIT - DIFFERENTIAL AND 7520021 VOLTAGE WAVEFORMS - DIFFERENTIAL

STROBE INPUTS TO OUTPUTS ANDi STROBE INPUTS TO OUTPUTS

2. C1 Includes probe and Jig capacitance.

TEST CIRCUIT VOLTAGE WAVEFORMS

1. Pulse generators have the following characteristics:
ZqUT - 50£2, tr = tf “ 15(«5)ns, tpl - 100ns,
tp2 = 300ns, and PRR - 1 MHz.

2. C1 includes probe and jig capacitance.
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LINEAR INTEGRATED CIRCUITS m 7520/21/22/23/24/25

6-156

:aj:53 (Propagation Delay Times)(Cont'd)
7522/23
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES:
1. Pulse generators have the following characteristics:
50&2, tf = tf = 15(+5)ns, t ~ = 100ns,
T2 300ns, PRR = 1 MHz.
Strobe input pulse is applied to Strobe A when Inputs A., - A2
are being tested and to Strobe B when Inputs B® - B2 are being
tested.
3. C, includes probe and jig capacitance.
7524/25
TEST CIRCUIT VOLTAGE WAVEFORMS
DIFFERENTIAL
I P I
A S A
0ouTPUT ouTRPUT

NOTES:
1. Pulse generators have the following characteristics:

Zout = 5082, V = tf = 15(x5)ns, tpl = 100ns,

tp2 = 300ns, PRR = 1 MHz.

Strobe input pulse Is applied to Strobe A when inputs A - A2
are being tested and to Strobe B when inputs B1 - B2 are being
tested.

3. C,j includes probe and jig capacitance.



