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DS3647A Quad TRI-STATE® MOS Memory I/0 Register

General Description

The DS3647A is a 4-bit 1/0 buffer register intended for use
in MOS memory systems. This circuit employs a fall-through
latch for data storage. This method of latching captures the
data in parallel with the output, thus eliminating the delays
encountered in other designs. This circuit uses Schottky-
clamped transistor logic for minimum propagation delay and
employs PNP input transistors so that input currents are
low, allowing a large fan-out for this circuit which is needed
in a memory system.

Two pins per bit are provided, and data transfer is bi-direc-
tional so that the register can handle both input and output
data. The direction of data flow is controlled through the
input enables. The latch control, when taken low, will cause
the register to hold the data present at that time and display
it at the outputs. Data can be latched into the register inde-
pendent of the output disables or EXPANSION input. Either
or both of the outputs may be taken to the high-impedance
state with the output disables. The EXPANSION pin dis-
ables both outputs to facilitate multiplexing with other 1/O
registers on the same data lines.

The DS3647A features TRI-STATE outputs. The “B” port
outputs are designed for use in bus organized data trans-
mission systems and can sink 80 mA and source —5.2 mA.
Data going from port “A” to port “B” and from “B” to port
“A" is inverted in the DS3647A.

Features

PNP inputs minimize loading
Fall-through latch design
Propagation delay of only 15 ns
TRI-STATE outputs
EXPANSION control
Bi-directional data flow

TTL compatible

Transmission line driver output

Logic and Connection Diagrams
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Absolute Maximum Ratings (ot 1) Operating Conditions 8
It Military/Aerospace specified devices are required, Min Max Units Q
please contact the National Semiconductor Sales Supply Volitage (Vcc) 4.5 5.5 v b
Office/Distributors for avallabllity and specifications. Temperature (Ta)
Supply Voltage 7v DS3647A 0 +70 °C
Input Voltage —1.5Vto +7V
Storage Temperature Range —6&5°to +150°C
Maximum Power Dissipation* at 25°C

Molded Package 1476 mwW
Lead Temperature (Soldering, 10 seconds) 300°C

*Derate molded package 10.0 mW/® C above 25°C.

Electrical Characteristics (Notes 2and 3)

Symbol Parameter Conditions Min | Typ Max | Units
ViNg1y Logic “1” input Voltage 2.0 \'J
ViN() Logic “0” Input Voltage 0.8 \
hiNg) Logic *“1” Input Current Latch, Disable Inputs 0.1 40 RA
Veg=5.5V, Vi =55V Expansion 0.2 80 MA
A Ports, B Ports 0.2 100 pA
Enable Inputs 0.4 200 MA
linoy Logic “0” input Current . Latch, Disable Inputs —25 | —250 | pA
Vog =55V, Vin=0.5V Expansion —50 | —500 | pA
A Ports, B Ports —50 | —500 | pA
Enable, Inputs —01 | —125| mA
VcrLamp | Input Clamp Voitage Vec=4.5V,IN=—18 mA -06 | —1.2 v
- I
VoLa) ;f;;so OutputVoltage |\, — 4.5V, Io =20 mA 04 | 05 | v
VoL@ Logic “0”” Output Voltage Voo=4.5V loL =30 mA 0.3 0.4 v
B Ports loL=50 mA 0.4 0.5 \
Logic ““1” Output Voltage Veo=5V 3.0 34 \
VoH(A) 9 P 9 loH=—1mA CcC
A Ports Voc=4.5V 2.5 3.4 v
Vore) Logic ““1” Qutput Voltage lon= —5.2 mA, (Note 4) Voo =5V 2.9 3.3 \')
B Ports Vec=4.5V 2.4 33 \
losia) 2‘;‘::‘ Short-Gircuit Gurrent | \, -~ 4.5V to 5.5V, Vour =0V, (Note 4) -50| —80 | —120 | mA
los(e) g‘;‘)’;‘ Short-Cirouit Current | /- _ 4 5V to 5.5V, Vour =0V, (Note 4) ~70| —120 | —180 | mA
lcc Power Supply Current Exp=3V, A Ports =0V,
B Ports Open, All Other Pins =0V | DS3647A 100 140 mA
Enable A, Latch=3V, A Ports=
0V, B Ports Open, All Other DS3647A 70 108 mA
Pins=0V

Note 1: “Absolute Maximum Ratings” are thase values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range’
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device
operation.

Note 2: Unless otherwise specified min/max limits apply across the 0°C to +70°C range. All typicals are given for Vcc=5V and Tp=25°C.

Note 3: All currents into device pins shown as positive, out of device pins as negative, ail voltages referenced to ground unless otherwise noted.

Note 4: Only one output at a time should be shorted.
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§ Switching Characteristics (voc=5v. Ta=25°C)
8 Symbol l Parameter Conditions | Min I Typ I Max | Units
DATA TRANSFER B PORT TO A PORT
tpdo Propagation Delay to a Logic *“0” %;fjsp:,si;:)%oﬂ 7.5 15 ns
tpd1 Propagation Delay to a Logic ‘1" %;fgsp;:as; :)2800’ 6.0 12 ns
A PORT CONTROL FROM OUTPUT DISABLE A INPUT
Delay to High Impedance from "
iz Logic “0” (Figures 1 and 5) 13 20 ns
Delay to High Impedance from y
thz Logic “1” (Figures 1 and 6) 14 20 ns
Delay to Logic “0" from High .
tz2L impedance (Figures 1 and 7) 10 15 ns
Delay to Logic 1" from High )
tzH Impedance (Figures 1 and 8) 25 35 ns
DATA TRANSFER A PORT TO B PORT, DS3647A
tpdo Propagation Delay to a Logic “0” %;f:sfgaﬁ :‘}1 oo, 6.5 12 ns
tod1 Propagation Delay to a Logic “1” %;f:sf;;d":)wo e 8.0 15 ns
B PORT CONTROL FROM OUTPUT DISABLE B INPUT, DS3647A
Delay to High Impedance from .,
tLz Logic "0” (Figures 2 and 5) 15 25 ns
tnz Ee'a.y to High Impedance from (Figures 2 and 6) 14 20 ns
ogic ‘1
Delay to Logic 0" from High "
tz impedance (Figures 2 and 7) 10 16 ns
Delay to Logic “1" from High .
tzH Impedance (Figures 2 and 8) 25 35 ns
LATCH SET-UP AND HOLD TIMES, ALL DEVICES
Set-Up Time of Data Input Before
tsET-UP Latch Goes Low 5 ° ns
Hold Time of Data Input After
tHoLD Latch Goes Low 10 5 ns
Product Description
Device Number BPortToAPort | APortToB Port A Port Outputs | B Port Outputs
Function Function
DS3647A nverting Inverting TRI-STATE TRI-STATE
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FIGURE 1. A Port Load

Operating Waveforms
Using TRI-STATE
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occurs during a don't-care timing state at the output.

Truth Table
Input Output A Port B Ports
Enables Latch Disables orts o
Latch Expansion Al-Ad B1-B4 Comments
A B A B
1 0 1 o] 0 0 Hi-Z A Data in on A, output to B
0 1 1 o] 0 0 B Hi-Z Data in on B, output to A
1 0 0 o 0 0 Hi-Z A Data stored which is present
when latch goes low
0 1 0 o] 0 0 B Hi-Z Data stored which is present
when latch goes low
1 0 X 0 1 0 Hi-Z Hi-Z Both A and B in Hi-Z state,
Data in on A, may be latched
0 1 X 1 0 0 Hi-Z Hi-Z Both A and B in Hi-Z state,
Data in on B, may be latched
b X x X X 1 Hi-Z Hi-Z Both A and B in Hi-Z state
AC Test Circuits Ve +5v
TEST
POINT
280
OUTPUT OUTPUT
¢
s0pF 505k
(NOTE 1) I INOTE 1) I
TL/F/8354-3 TL/F/8354-4

FIGURE 2. B Port Load

Note 1: C_includes probe and jig capacitance.

TRI-STATE Disabled
INPUT DATA VALID

/N
I\
FFEED muuuuu”{ LATCHED

QUTPUT ACTIVE—————————————————{

TL/F/8354-6

*When the Input Enable makes a negative transition, the output will be indeterminate for a short duration. The negative transition of the Input Enable normally
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Switching Time Waveforms

DS3647A
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Schematic Diagram
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Note. Data pins A1-A4 and B1-B4 consist of

an input and an output tied together.
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Typical Application
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The diagram below shows how the DS3647A can be used as a register capable of multiplexing data lines.
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