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MM82PC12 8-Bit Input/Output Port July 1967

General Description Features

The MM82PC12 is a microCMOS 8-bit input/output port M Drive capability—150 pF load
contained in a standard 24-pin dual-in-line package. The  m High noise immunity

MM82PC12 can be used to implement latches, gated buff-  m Low power dissipation

ers, or multiplexers. Thus, all of the major peripheral and  m Fyl interface to CMOS logic levels
input/output functions of a microcomputer system can be ® microCMOS technology
]
]
]

implemented with this device.

The MM82PC12 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 generation and
control of interrupts to the microprocessor.

The MM82PC12 is pinout and function compatible with stan-
dard INS8212 and DP8212 devices.

For military applications, the MM82PC12 is available with
class B screening in accordance with method 5004 of MIL-
STD-883.

TTL drive capability when Vo = 5V

8-bit data latch and buffer

Service request flip-flop for generation and control of

interrupts

1 pA input load current

B Reduces system package count by replacing buffers,
latches, and multiplexers in microcomputer systems

System Configuration

|
D0-D7
D04-DO0g
RESET J—
-»] CLR  MM82PC12 PERIPHERAL
RD J L
_Do_ DS2 STB |
[ —
] DS,
MD
S
Y <
s =
T
E
M1 po-o7
B Dl1-Dlg
4 INTR q
S T D0,-D0g
RESET o TR MM82PC12 PERIPHERAL
W JL
DSy sTB ¢
[ N =
DS¢ mMD
L 1
TL/C/5596-1
TRI-STATE® is a registered trademark of National Semiconductor Corp.
©1995 National Semiconductor Corporation TL/C/5596 RRD-B30M105/Printed in U. S. A.
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Temperature Range

Voltage at Any Pin With
Respect to Ground

Lead Temperature
(Soldering, 10 seconds)

Power Dissipation
Maximum Ve

—65°Cto +150°C

—0.3Vto Vge + 0.3V

300°C
500 mW
I

DC Electrical Characteristics
Voo = 5V £10%, GND = 0V, unless otherwise specified

Note: Absolute maximum ratings are those values beyond
which the safety of the device cannot be guaranteed. Con-
tinuous operation at these limits is not intended; operation
should be limited to those conditions specified under DC
Electrical Characteristics.

Operating Range vcc = 5v +10%

Ambient Temperature

Military —55°Cto +125°C
Industrial —40°C to +85°C
Commercial 0°Cto +70°C

Symbol Parameter Test Conditions Min Typ Max Units
ViH Input High Voltage 0.7 Vce Vee \"
ViL Input Low Voltage 0 0.2 Ve \
VoH Output High Voltage Vec= 4.5V, V| = 4.5V, lopy = —2mA 2.4 \
VoL Output Low Voltage Vec= 5.5V, V)L =0V, V|y = 55V, lp. = 2mA 0.4 \"
I Input High Current Vee= 5.5V, V|y = 5.5V 10 nA
i Input Low Current Veo= 5.5V, V|y = OV —10 nA
loH Output High Current Voo= 4.5V, Voyt = 2.4V, V| = 4.5V —-20 mA
loL Output Low Current Vee= 5.5V, Voyt = 0.4V, V| = 0V 2.0 mA
lcc Power Supply Current Voc= 5.5V, Vi = 5.5V, V| = 0V 400 nA
lozL TRI-STATE Low Leakage | Vgo= 5.5V, Voyt = OV -10 nA
Current
lozH TRI-STATE High Leakage | Voc= 4.5V, Voyt = 4.5V 10 wA
Current
AC Electrical Characteristics
Ta = —55°Cto +125°C, Vg = 5V £10%, GND = 0V, unless otherwise specified
Symbol Parameter Test Conditions Min Typ Max Units
tpw Pulse Width (STB, DS1 ¢ DS2, CLR) 25 40 ns
tpp Data In to Data Out 45 60 ns
twe Write Enable to Data Out 55 75 ns
tseT Data Setup Time 15 ns
tH Data Hold Time 20 ns
R Reset to Data Out 50 65 ns
ts Select to Interrupt 50 65 ns
tc Clear to Data Out 45 60 ns
tep Output Enable/Disable Time 50 65 ns
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Timing Waveforms

Read Timing

D$1DS2

tep |4— — o |‘*
0%
QUTPUT _—(

Write Timing

————— e -
DATA 30% \3_0%

I — ——
— trw
l— ty
STB OR (DS10S2) 7 703':0/
0
|

twe
ouTPUT x 30%

Data Setup, Hold Delay Timing

ﬁ,.-------_\
DATA 1X\ﬂ%

- =/ —— e ————

TL/C/5596-2

TL/C/5596-3

— s ‘<—
]

[
STB OR (DS1 « DS2) 7.u:u/l."/o
tep I
OUTPUT %

Interrupt Timing

TL/C/5596-4

$T8

w [

0%

(DS1-DS2) 30%

[ tR—>| Is

. \

TL/C/5596-5

Clear Timing

TL/C/5596-6
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Propagation Delays

Figure 1 illustrates the calculations of a more useful propa-
gation delay. The figure uses a 5V supply with a tolerance of
+10%, ambient temperature of +25°C, and a load capaci-
tance of 100 pF. The AC Characteristics table depicts tpp,
at 5V, 25°C, equalling 25 ns. Use the graph in Figure 1 to get
the degradation multiple for 150 pF. The number shown is
1.09. The adjusted propagation delay is, therefore 25 X
1.09 or 27 ns.

TL/C/5596-7
*Including jig and probe capacitance.
Output Test Circuit
for Propagation Delays

STB OR (0Sy * DS2}

tpp tpp

N/

TL/C/5596-8

400 |
Ta = 25°C
Vee = 5V
tpp = 45 ns @ C = 100 pF
300 /
& w0 /
=
100
50
0
0.8 1.0 12 14 1.6

tpp
tpo (100 pF)
TL/C/5696-9
FIGURE 1. Normalized Typical Propagation Delay vs.
Load Capacitance

Pin Descriptions

The following describes the function of all the MM82PC12
input/output pins. Some of these descriptions reference in-
ternal circuits.

INPUT SIGNALS

Device Select (DS, DS: When DS; is low and DSy is high,
the device is selected. The output buffers are enabled and
the service request flip-flop is asynchronously reset
(cleared) when the device is selected.

Mode (MD): When MD is high (output mode), the output
buffers are enabled and the source of the data latch clock
input is the device selection logic (DS4 ® DSj). When MD is
low (input mode), the state of the output buffers is deter-
mined by the device selection logic (DS ® DSy) and the
source of the data latch clock input is the strobe (STB) in-
put.

Strobe (STB): STB is used as the data latch clock input
when the mode (MD) input is low (input mode). STB is also
used to synchronously set the service request flip-flop,
which is negative edge triggered.

Data In (DI1-Dlg): Data In is the 8-bit data input to the data
latch, which consists of eight D-type flip-flops incorporating
a level sensitive clock. While the data latch clock input is
high, the Q output of each flip-flop follows the data input.
When the clock input returns low, the data latch stores the
data input. Clear (CLR) is only effective when the clock is
low (latch in the latched state).

Clear (CLR): When CLR is low, the data latch is reset
(cleared) if the clock is also low. The clock input high over-
rides the clear (CLR) input data latch reset. CLR being low
also resets the service request flip-flop. The service request
flip-flop is in the non-interrupting state when reset.

OUTPUT SIGNALS

Interrupt (INT): The interrupt pin goes low (interrupting
state) when either the service request flip-flop is synchro-
nously set by the strobe (STB) input or the device is select-
ed.

Data Out (DO1-DOg): Data Out is the 8-bit data output of
data buffers, which are TRI-STATE, non-inverting stages.
These buffers have a common control line that either en-
ables the buffers to transmit the data from the data latch
outputs or disables the buffers by placing them in the high-
impedance state.

Reliability Information
Gate Count 108
Transistor Count 248
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Connection Diagrams

Dual-In-Line Package

Logic Diagram

D

Note: CLR ™\_ resets data latch to the output low state. The data latch
clock is level sensitive, a low level clock latches the data.

DEVICE SELECT
] \w |24 :jj (DS1 * DSy)
DS+ Ve ) W [
MD 2 |28 T @ DS
3 22 g
oy =~ Dis ! Ostavice
N 2 [iD s® ¢ REQUEST FF
DOy —d — DOg
ol S LI TR — ’_1_\ e
- [ 7
00, =Y MMB2PC12 Lyes (> wo i
-
Di3 _7.. 1 Dig I>_
A— BUFFERS
0oy -2 7 00g DATA LATCH
T oD
o LA 5 o —l—«
0o Y S pos p
Dl —— — 00,
o o > » ‘-B: D
ano 23 L3 0s; I ]
TL/C/5596-10 [ o 0 a "5:_ 003
Top View L
Order Number MM82PC12J or N [ DC'
See NS Package Number J24A or D Dl H D04
N24A 1
Plastic Chip Carrier [ /
p ’ _—l“;— "D
q
o — T e
DIz Dly
D0 DOy P 3
NG MMB2PC12V NG o, ——5 T _| ;:—- 00y
DIz Dig [ o (I
D03 DOg
Dig D5 P
@ o ——5_— o [
TL/C/5596-12 TL/C/5596-11
Top View
Order Number MM82PC 12V
See NS Package Number V28A
Logic Table A Logic Table B
— . " —
STB MD DS; ¢ DS, DEata (.:ut CLR DS1 ¢ DS, STB Q INT
quals 0 RESET 0 0 0 1
0 0 0 TRI-STATE 1 0 0 0 1
1 0 0 TRI-STATE 1 0 N 1 0
0 1 0 Data Latch 1 1 RESET 0 0 0
1 1 0 Data Latch 1 0 0 0 1
0 0 1 Data Latch *Internal Service Request flip-flop.
1 0 1 Data In
0 1 1 Data In
1 1 1 Data In
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Applications in Microcomputer Systems

Veo

OUTPUT
DATA

INPUT

DATA MM82PC12

GATING =
CONTROL

Gated Buffer
(TRI-STATE)

TL/C/5596-13

INPUT STROBE

{FROM INPUT DATA
DEVICE) I BUS

STB
SYSTEM INPUT »
MMB2PC12
SYSTEM RESET =——0f CLR INT
DSy
$1__MD_ DS, T0 PRIORITY CIRCUIT
e L (ACTIVE LOW)
PORT - T0 CPU
SELECTION INTERRUPT INPUT

TL/C/5596-15
Interrupting Input Port

OUTPUT STROBE

l:!‘:;[SA [ (HAND-SHAKING SIGNAL
FROM OUTPUT DEVICE)
STB
» SYSTEM OUTPUT
MMB2PC12
INT CLR Jo—— SYSTEM RESET
ps; MD DSy
SYSTEM I ¢
INTERRUPT Vee PORT SELECTION

(LATCH CONTROL)

TL/C/5596-17
Output Port (with Handshaking)

Vee

§

STB
0352 MM82PC12
B TR
D5, MD DS,
] = |
1
STB
DATA BUS
CONTROL
0=L—R) MM82PC12
(1=R—=1) B2PC
LOJCLR
DS MD DSy
Bidirectional Bus Driver
Vee
STB
RESTART
INSTRUCTION
(RSTO—=RST7) MMB2PC12
TR
DSi MD DS
PORT SELECTION —— ==
INTERRUPT
ACKNOWLEDGE

Interrupt Instruction Port

DATA
BUS

TL/C/5596-14

DATA
8US

TL/C/5596-16
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Ordering Information
MM82PC12XXX

/A+ = A+ Reliability Screening

/883 = MIL-STD-883B Screening (Note 1)

| = Industrial Temperature (-40°C to +85°C)

M = Military Temperature (-55°C to +125°C)

No Designation = Commercial Temperature (0°C to + 70°C)

N = Plastic Package

J = Cerdip Package

V = Plastic Leaded Chip Carrier (PCC) (Availability to be announced)

TL/C/5596-18

Note 1: Do not specify a temperature option; all parts are screened to military temperature.

Physical Dimensions inches (millimeters)

1.290
0.600
- 327661 | —
MAX {15.240)
) 'r MAX
GLASS
0.514-0.526

{13.06-13.36)

n_m,m/ T T T T T (€] GT (o] ] (o] ] 1]
0.762-1.397)
RAD TYP
0.180
0590-0.620 0005 GLASS 0.055 -0.005 (4572)
‘ {18.985-15.749) ’ ©12n) SEALANT 3702 | " MAX 0 020-0.070
MIN T T
L 1 ] (0.508-1.778)
1
85 °§ 0.008-0.012 l* A
+0.025 {0.203-0.305)
555 _p.060 0.008 0.018
|< o Fre " {zaay) | " “10"‘“‘“,1 L ’H' (0.4;: 7:.gn2; P
e p — - 457 +0.076) 9 (3775 _5.080) (3810)
<”"'“ 4.511:) MAX (254 10254} v MIN MIN
Ceramic Dual-In-Line Package (J)
Order Number MM82PC12J
NS Package J24A
| 1.243-1.270
‘ {31.57-32.26}
0.062
(1.575)
RAD 0.540 +0.005
(13716 -0.127)
PIN ND.1IDENT
(\%/
[UEREjuBROJEJORORUEERE
DOTTED OUTLINES
REFLECT ALTERNATE
0.580 MOLDED BODY CONFIGURATION
(14.73) 0.030
MiN —
(0.762) 0.075
0.600-0.620 WAX {1308 1.060 ’{ (:Lz':.:_j 0.160 -0.008
¥ 528 . 064 -0.127)
,‘ {1524-15748) t ! _ {1526} m," [‘ ‘(MIE [z *
i_r / ] i \ 0.170-0.210
‘ 1 /| (4.318-5.334)
o 0.009-0.015 eoan
85 °5' 6°94°
o525 10075 U wazozen T n.!nﬁ

YP
0.015 ‘ 0.075 +0.015 - ‘$ ‘ 0.018 =0.003 0125
{ioars I {1.905 =0.381) 0.100:0.010 QAT (ot

a0 @381)
0. 3.556) L
’ {2,540 20.254)

NEiAREV £

Molded Dual-In-Line Package (N)
Order Number MM82PC 12N
NS Package N24A
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MM82PC12 8-Bit Input/Output Port

Physical Dimensions inches (millimeters) (Continued)

+0.006
0.450 5000
[11.43] ¥0-15
000 450 x 0-045
PIN #1 IDENT [1.14]  0.017£0.004
4 1 26 0.029£0.003 1yp [0.43£0.10]
[0.74£0.08] l N P
5[] 25 ¥
§ 0 H
O H 0.410£0.020 yp
O 1 [10.41£0.51]
O |
O |
1 | 19

/—SEATING PLANE

| e 0020y 1vp

[0.51]
0.105£0.015
450 x 0-045 [2.6740.38]
[1.14] 0.165-0.180 1yp

[4.19-4.57]

0.490£0.005
[12.45£0.13]

]0.004 [0.10]

V28 (REV K)

Plastic Chip Carrier Package (V)
Order Number MM82PC12V
NS Package V28A

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

effectiveness.

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

Tsimshatsui, Kowloon
Hong Kong

Tel: (852) 2737-1600
Fax: (852) 2736-9960

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

Deutsch Tel: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32
Francais Tel: (-+49) 0-180-532 93 58
Italiano  Tel: (+49) 0-180-534 16 80

to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax: (+49) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2309
Arlington, TX 76017 Email: cnjwge@tevm2.nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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