National
Semiconductor

INS8212 8-Bit
Input/Output Port

General Description

The INS8212 is an 8-bit input/output port contained in
a standard 24-pin dual-in-line package. The device, which
is fabricated using Schottky Bipolar technology, is part
of National Semiconductor’s INS8080A microprocessor
family. The INS8212 can be used to implement latches,
gated buffers, or multiplexers. Thus, all of the major
peripheral and input/output functions of a microcom-
puter system can be implemented with this device.

The INS8212 includes an 8-bit latch with TRI-STATE®
output buffers, and device selection and control logic.
Also included is a service request flip-flop for the genera-
tion and control of interrupts to the microprocessor.
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Features

8-Bit Data Latch and Buffer

Service Request Flip-Flop for Generation and Control
of Interrupts

0.25 mA Input Load Current

TRI-STATE TTL Output Drive Capability
Outputs Sink 15 mA

Asynchronous Latch Clear

3.65V Output for Direct Interface to INS8080A

Reduces System Package Count by Replacing Buffers,
Latches, and Multiplexers in Microcomputer Systems

MICROBUS™™ Compatible .
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INS8212 MICROBUS Configuration
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Absolute Maximum Ratings

Temperature Under Bias Plastic . . . . . -65°C to +75°C
Storage Temperature . ......... -65°Cto +160°C
All Output or Supply Voltages. . . . ... -0.5V to +7V
All Input Voltages. . .. ........... -1.0V to 5.5V

Output Currents . ... .o oo v i vn i e in e 125mA

Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not intended and
should be limited to those conditions specified under dc electrical characteristics.

DC Electrical Characteristics
Ta= 0°C 10 +75°C; Ve = +6V £ 5%

Symbol Paramet Limits Unit Test Conditi
r t
yml 0‘ ‘ arameter Min. TYP. Max. nr es onditions
. Input Load Current L =
e STB, DS, CLR, Dls-Dlg Inputs -0.25 mA Vg =045V
Ie VBN boad Current -0.75 mA" | Vg=045V
Ie 'Dl?%‘fn";ﬁid Current -1.0 mA | Vg=045V
Input Leakage Current -
Ir STB, DS, CLR, D1y-Dlg Inputs 10 KA Ve =525V
In ll\;]\gu‘tnl‘;z:kage Current 30 uA Vg =5.25V
In llsn%ultnlszatkag_e Current e 40 A Vg =5.25V
Ve Input Forward.Voltage Clamp -1 \Y lc =-bmA
Vi Input “Low” Voltage 0.85 \
Vin " Input "High”’ Voltage 20 , \Y
Voo Output “Low" Voltage : 0.45 Vv loL = 16mA
VoH Output “High” Voltage . © 3.65 4.0 v lon = -1mA
Isc Short Circuit Output Current -15 -75 mA Vo'=0V
Output Leakage Current C _
Itol High Impoedancs State 20 uA Vo =0.45V/6.25V
e Power Supply Current 9 | 130 mA -
Capacitance*
F = 1MHz, Vgias = 2.5V, Vo = +6V, Ta = 25°C
Svombol : T t' : Limits
mbol es
Y Typ. Max.
Cin DS4, MD Input Capacitance 9pF | -12pF
Cin DS,, CLR, STB, DI4-Dlg Input Capacitance 5pF 9pF
CouT D0O1-DOg Output Capacitance 8pF 12pF

*This parameter is sampled and not 100% tested.
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AC Electrical Characteristics
Ta =0°C to +75°C, Vg = +5V * 5%
Limits . ies
Symbol Parameter - Units Test Conditions
Min. Typ. Max.

tpw Pulse Width 30 ns

tpD Data to Output Delay 30 ' ns

twe Write Enable to Output Delay 40 ns

tSET Data Setup Time 15 ns

tHy Data Hold Time 20 ns

tR Reset to Output Delay 40 ns

tg Set to Output Delay 30 ns

te Output Enable/Disable Time 45 ns

tc Clear to Output Delay 55 ns
Switching Characteristics
Conditions of Test:
1. Input Pulse Amplitude = 2.5V.
2. Input Rise and Fall Times = bns.
3. Between 1V and 2V Measurements made at 1.5V

with 16mA & 30pF Test Load.
Test Load : Alternate Test Load
15mA & 30pF
vee vee
300 10k
10 70,
D.U.T. D.UT.
*mpFI 600 *mpFI ?k
;
*including jig & probe capacitance
\
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Timing Diagram
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INS8212 Logic Diagram
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Logic Table A T .
| | [ pataour .
STB | MD | (DS1DSp) | EQUALS o> o P {}/ 0 D>
0 0 0 [ TRisTATE
: - b—0|C
1 0 0 | TRISTATE R
0 1 0 | DATALATCH | |
1 1 0 DATA LATCH > o Dé/ 003
0 0 1 DATA LATCH
1 0 1 DATA IN ol . :
0 1 1 | DATAIN | —
3 .
__1— 1 1 | _DATAIN > o . Déd 005 5>
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1 0 0 0 1 " R ’
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*Internal Service Request flip-flop. —O° &
I——l.
C g
Jj S |
INS8212 Functional Pin Definitions
The foilowing describes the function of all the INS8212 enabled and the service request flip-flop is asynchronously
input/output pins. Some of these descriptions reference reset (cleared) when the device is selected.
internal circuits.
reui Mode (MD): When high (output mode), the output
buffers are enabled and the source of the data latch
clock input is the device selection logic (DS1°DS2).
i When low (input mode), the state of the output buffers
. INPUT SIGNALS X . - N X
is determined by the device selection logic (DS1'DS2)
Device Select (DS1, DS2): When DS1 is low and DS is and the source of the data latch clock input is the strobe
high, the device is selected. The output buffers are (STB) input. .
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INS8212 Functional Pin Definitions continued

Strobe (STB): Used as data latch clock input when the -
mode (MD) input is low (input mode). Also used to syn-

chronously set the service request flip-flop, which is N Pm Configuration
negative edge triggered. :

Data In (DI1-Dlg): Eight-bit data input to the data
latch, which consists of eight D-type flip-flops. While the

data latch clock input is high, the Q output of each flip- o5— 1 \J 7 —vee
flop follows the data input. When the clock input
returns low, the data latch stores the data input. The mMp—y 2 ‘ 23 p—TNT
clock input high overrides the clear (CLR) input data Diy=—] 3 22 f—Dnig
latch reset. :
D01—{ 4 21 f—Do0g
Clear (CLR): When low, asynchronously resets (clears) Dig=— 5 20 f==01
the data latch and the service request flip-flop. The
service request flip-flop is in the non-interrupting state - s N INS8212 R
when reset. DIz 7 18 = Dig
D03~ 8 17 pmeDUg
OUTPUT SIGNALS . Pla—) ¢ 16 s
Interrupt (INT): Goes low (interrupting -state) when pOa— 10 19 —00s
either the service request flip-flop is synchronously set ST8=— 11 .14 IR
by the strobe (STB) input or the device is selected. cnD—] 12 13 p—us;

Data Out (DO1-DOg): Eight-bit data output of data

buffers, which are TRI-STATE, non-inverting stages. NOTE: INS8212 Identical t6 DP8212
These buffers have a common control line that either .

enables the buffers to transmit the data from the data

latch outputs or disables the buffers by placing them in

the high-impedance state. \

Applications in Microcomputer Systems
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Applications in Microcomputer Systems
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Physical Dimensions ‘ ' :
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7
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National does not assume any responsibility for use of any circuitry described. no circuit patent licenses aré implied. and National reserves the right, at any time without notice, to change said circuitry.
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