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HEX BIPOLAR SENSE AMPLIFIERS

FOR MOS CIRCUITS
3208A HEX SENSE AMPLIFIER
3408A HEX SENSE AMPLIFIER WITH LATCHES

» High Speed—20 nsec. max. | = Two Enable Inputs

= Wire-OR Capability— = Minimum Line Reflection .... Low
Open Collector Output ..3208A - Voltage Diode Input Clamp
Three-State Output ..... 3408A = Plastic 18 Pin Dual In-Line

= Single 5 V Power Supply Package

* Input Level Compatible with " =Schottky TTL
1103 Output '

The Intel 3208A is a high speed hex sense amplifier designed tq sense the output signals of the 1103 memory. The device features
two separate enable inputs each controlling the output state of three sense amplifiers, and a common voltage reference input.
OR-tie capability is available with the 3208A open collector TTL compatible output.

The 3408A is a hex sense amplifier with a latch circuit connected to each amplifier. The sensed data may be stored in the latches
through application of a write pulse. The 3408A has three-state TTL outputs, hence in the non-enabled state the outputs float
allowing wire-OR memory expansion. The latches may be bypassed by grounding the write input pin. Under this condition, the .
3408A functions as a hex sense amplifier.

The 3208A and 3408A operate from a single +5 volt power supply. Device performance is specified over the complete ambient
temperature range of 0°C to 70°C and over a V¢ supply voltage range of 5 volts £5%. The 3208A and 3408A are packaged in
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Schottky Bipolar 3208A, 3408A ;

Absolute Maximum Ratings™

—b5°C to +125°C
—65°C to +160°C
—0.5 to +7 Voits
—1 to +5.5 Volts

Temperature Under Bias
Storage Temperature

All Outputs or Supply Voltage
All TTL Input Voltages

All Sense Input Voltages —1to +1 Volit
Output Currents Total ‘ 300mA
Input Current 125mA

“COMMENT:

Stresses above those listed under ‘‘Absolute
Maximum Rating’”’ may cause permanent damage
to the device. This is a stress rating only and
functional operation of the device at this or at
any other condition above those indicated in the
operational sections of this specification is not
implied.

D. C. Characteristics for 3208A T,=0°C t0 70°C, Ve =5V 5%

LIMITS '
SYMBOL, PARAMETER N TVP. MAX. UNIT TEST CONDITIONS
[ INPUT LOAD CURRENT ON —-0.25 mA Vee =5.25V
ENABLE INPUT Ve =0.45V
Ige INPUT LEAKAGE CURRENT 20 uA Ve =4.75V
ON ENABLE INPUT Vg =5.25V
Vig INPUT “HIGH" VOLTAGE 2.0 \ Ve = 5.0V
ON ENABLE INPUT
N INPUT “LOW" VOLTAGE 0.85 \Y Vg = 5.0V
ON ENABLE INPUT ‘
Vo | OUTPUT “LOW" VOLTAGE 0.45 Y, Ve = 4.75V
‘ loL= 10mA
lcgx | OUTPUT LEAKAGE CURRENT 100 UA Ve =5.25V
Veex = 5.25V
lree | INPUT CURRENT ON —150 uA Ve =5.25V
REFERENCE INPUT Vgeg = 100mV
Is INPUT CURRENT ON ~25 UA Ve =5.25V
SENSE AMP INPUT Vg=100mV
Vsu INPUT “HIGH” VOLTAGE FOR VRer mV Vee =4.75 to 5.25V
SENSE AMP INPUT Vgee = 100 to 200mV
Vs INPUT “LOW"” VOLTAGE FOR Veer mV Vec =4.75 10 5.25V
SENSE AMP INPUT —50 Vger = 100 to 200mV
Vger | OPERATING RANGE OF 100 200 mV Vee = 4.75 10 5.25V
REFERENCE VOLTAGE
leo POWER SUPPLY CURRENT 120 mA Vge =5.25V
Ve INPUT CLAMP VOLTAGE -1.0 Y; Ve =4.75V
ON ALL INPUTS l= —5.0mA
Vep SENSE INPUT CLAMP 1.0 \Y Ve =5.0V
DIODE VOLTAGE Ip=5.0mA
3208A TRUTH TABLE
‘ INPUTS '
Sense Amp Enable OuTPUT
<Vggr —50mV L L
>VRer L
X H H X = Don’t care
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D. C. Characteristics for 3408A 71, =0°C to +70°C, V¢ =5V £5%
SYMBOL PARAMETER LIMITS UNIT TEST CONDITIONS
- MIN. TYP. | MAX.
IFE INPUT LOAD CURRENT -0.25 mA VCC =525V
ON ENABLE INPUT _ Vg = 0.45V
IRE INPUT LEAKAGE CURRENT 20 uA VCC =475V
ON ENABLE INPUT VR = 5,25V
IFW INPUT LOAD CURRENT -0.25 mA VCC =5.25V
ON WRITE INPUT ) Vg = 0.45V
Ihw INPUT LEAKAGE CURRENT } 20 MA VCC =475V
ON WRITE INPUT VR =5.25V
VIH INPUT “HIGH” VOLTAGE 2.0 \Y VCC =5.0V
ON ENABLE AND WRITE INPUT
V”_ INPUT “LOW” VOLTAGE ON - 0.85 \Y% VCC = 5.0V
ENABLE AND WRITE INPUT
VOL OUTPUT “LOW” VOLTAGE 0.45 \Y VCC =475V
'OL= 10mA
VOH ~ | OUTPUT “HIGH” VOLTAGE 24 ) \% VCC =475V
lOH = —1.bmA
I IO l OUTPUT LEAKAGE CURRENT . 100 MA ’ Vcc== 6.25V
- FOR HIGH IMPEDANCE STATE VO =0.45V/5,25V
ISCA OUTPUT SHORT CIRCUIT —40 —-100 mA VCC =50V
CURRENT ) VO =0V
|REF INPUT CURRENT ON | —150 LA VCC = 5,256V
REFERENCE INPUT Vees = 100mV
Is INPUT CURRENT ON -25 uA VCC =5.25V
‘SENSE INPUT ' VS= 100mV X
i VSH INPUT "HIGH':VOLTAGE VREF mV Vee = 4,75 t0 5.25V ; é
: . | FOR SENSE AMP INPUT . VREE = 100 to 200mV g ":E
o
VSL INPUT “LOW” VOLTAGE VREF mV. VCC =4.75 to 5.25V UEJ o
FOR SENSE AMP INPUT —60 VREF =100 to 200mV o
VREF OPERATING RANGE OF 100 200 " mV Vee=4.75to 5.25V
REFERENCE VOLTAGE
ICC POWER SUPPLY CURRENT - ’ 125 mA Vee = 5.25V
VC INPUT CLAMP VOLTAGE -1.0 \% VCC =475V
' ON ALL INPUTS lg=-5.0V
Vsol SENSE INPUT CLAMP ' 1.0 ' \Y) Vee = 5.0V
DIODE VOLTAGE . Ip= 5.0mA
3408A TRUTH TABLE
INPUTS .
Sense Amp { Enable Write OUTPUT
< VREF —60mV L L L ]
X L - H Previous X = Don't care :
Data Stored | *The output of the 3408A is three-state,
R, hence when not enabled the output is a
X H X High Z high impedance.
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Typical D. C. Characteristics for 3208A/3408A

SENSE AND REFERENCE INPUT CURRENT SENSE THRESHOLD VS.
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—60 300 —
Vee=5.0V Vge = 5.0V
<
=
=
§ —40 E 200 1/
> 9
a. -\
: ~EEERENGE iy | 2
£
s 7]
€ 5 & 100
2
<
SENSE INPUT
; 0
0 25 50 70 75 0 100 200 300
AMBIENT TEMPERATURE (°C) REFERENCE INPUT VOLTAGE (mV)
OUTPUT CURRENT VS. OUTPUT CURRENT VS.
OUTPUT “LOW” VOLTAGE OUTPUT “HIGH” VOLTAGE
40 I 0
Vee = 5.0V / I
2 : Voo™ 5OV MTp= 25°C
E ; / Th= 0°C MTa= 70°C
ow / -10
== 30 /
“E-‘ E T, = 70°C
L I T, =25°C \\ 3
o- E T = Ouc E
= AC e 20
: B
/
E % —-30 /
5 o .

0 100 » 200 300 400 0 1.0 2.0 3.0 4.0 5.0

OUTPUT “LOW’” VOLTAGE (mV) OUTPUT “HIGH"" VOLTAGE (V)




Schottky Bipolar 3208A, 3408A

MEMOR
PERIPHER

inteI‘D'

A.C. Characteristics T,=0°Ct070°C, Voc = 5V +5%

INPUT

INPUT

QUTPUT

PULSE &
SENSE s

\150mV

SENSE !

INPUT

\150mV

3208A _
SYMBOL PARAMETER LIMITS UNIT TEST CONDITIONS
MIN. TYP. MAX. .
tg_ SENSE AMP INPUT TO OUTPUT 20 ns D.C. LOAD = 10mA
DELAY C_=30pF
te_ ENABLE INPUT TO OUTPUT 20 ns D.C. LOAD = 10mA
tes DELAY 25 C_=30pF
3408A
tywe WRITE PULSE WIDTH 30 ns D.C. LOAD = 10mA
Cp =30pF
tg_ SENSE AMP INPUT TO OUTPUT 25 ns D.C. LOAD = 10mA
DELAY C, =30pF
te— ENABLE INPUT TO OUTPUT 20 ns D.C. LOAD = 10mA
DELAY, LATCH STORES “LOW" C_ = 30pF
tes ENABLE INPUT TO OUTPUT 25 ns D.C. LOAD = 10mA
DELAY, LATCH STORES “HIGH"” C_=30pF .
Capacitance'” T,=25°C, f = 1 MHz Switching Characteristics
LIMITS CONDITIONS OF TEST
SYMBOL TEST . . .
TYP. | MAX. o Input Pulse amplitude: 2,5V for all TTL compatible
C Ve = 0V, V, =20V 8 12 inputs and 2.5V through a resistor network as shown
0 cc BIAS below for sense input. .
CiNE ENABLE INPUT 6 10 ® Input Pulse rise and fa}ll times: 5ns.
Vec =0V, Vgjas =2.0V ® Speed measurements are made at 1,6V for all TTL
c SENSE INPUT 6 10 compatible inputs and outputs, and for sense input,
INS Vor=0V. V = oV see network and waveforms below. Vggp is set at
cc 77 BIAS 150mV.
(1) This par:)meter is periodically sampled and is 10mA TEST LOAD
not 100% tested. SENSE INPUT Vee
Waveforms o
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Typical A. C. Characteristics
SENSE INPUT TO OUTPUT DELAY ENABLE INPUT TO OUTPUT DELAY
VS. AMBIENT TEMPERATURE VS. AMBIENT TEMPERATURE
30 © 30
Vee = 5.0V . Ve = 5.0V
D.C. LOAD = 10mA D.C. LOAD = 10mA
CL= 30pF C.= 30pF
VREr = 150mV
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