Signetics

Military
Customer Specific Products

FEATURES
¢ Two bidirectional 8-bit busses

« Independent bus operation (user-
bus priority for data entry)

¢ User data input synchronous
(8X372) or asynchronous (8X376)
with respect to MCLK

¢ Programmed Microcontroller port
address

e 3-State TTL outputs with high-drive
capabilities

* Power-up to predetermined logic
state

« Directly compatible with 8X305
* Single +5V supply
* 0.4”, 24-pin Dip

PRODUCT IDENTITY

8X372 Synchronous 3-State bidirec-
tional I/O port with programmed
address

8X376 Asynchronous, 3-State, bidirec-

tional 1/0 port with programmed

address.

PRODUCT DESCRIPTION

Each of these I/O ports is an addressable
device designed for use as a bidirectional
interface element in systems that use
TTL-compatible busses. Typically, these
1/0 ports are used with the 8X305 Micro-
controller and its associated Interface
Vector (IV) bus; however, either port can
also be used with the 8X300 Microcantrol-
ler or an equivalent microprocessor.
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8X372/8X376

Addressable/Bidirectional

I/O Ports

Product Specification

As shown in the logic diagram of Figure 1,
each 1/O port consists of eight identical
data latches — bits 0 through 7. These
latches are accessed through either oftwo
8-bit busses — one connected to the
Microcontrolier (IV bus) and the other to
the user system (UD bus). Separate con-
trols are provided for each bus and both
busses operate independently, except
when both attempt to input data at the
sametime. In such situations, the userbus
always has priority. The data latches are
transparent, in that, while either bus is
enabled for input, all transitions in input
data are propagated to the other bus, if
enabled for output.

Both the 8X372 and 8X376 are available
with preprogrammed addresses (0o
through 255,); either device can be field-
programmed over the same address
range. Input/output operations can begin
once the I/O port is selected and appropri-
ate control signals are generated. Port se-
lection is implemented by putting the I/O
port address (040 — 25540) on the TV bus;
once selacted, the 1/O port remains se-
lected until a different “port address” is put
on the bus. Thus, software overhead is
minimized. Data is accessible on the UD
bus at all times. A Master Enable (ME) in-
put, which is typically connected to the Left
Bank ([B) or Right Bank (RB) output of the
Microcontroller, provides the capability of
organizing the TV bus into two separate
and independent banks of /O devices.

ORDERING INFORMATION
DESCRIPTION ORDER CODE
. 8X372/BXA
24-Pin DIP 8X376/BXA
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PIN CONFIGURATION
uo7 [j 24) vee
upe [2] [23] 7
ups 3] 2] 7§
up4 [4] [21] V5
upa[5] 0] V&
up2 [8] 73] s
uor [7] 5] vz
uoo <] ) w1
v 1] e o
ue @) 3 we
we [ W =
GND [12] 3] MCLK

PIN IDENTIFIER FUNCTION

NO.

1-8  UD7-UDO 3-State, bidirectional User Data
(UD) bus; UDO and corresponds
10 IVO.

] oo of User Output Control — active low
input 1o enable data output to
uDo - UD7.

10 T User input Control — active low
input to enable data input from
UDo - UD7.

i WE Master Enable — active low input
10 enable the TV bus for data in-
put, data output; or TV address
selection/deselection; UD-bus
operations are unaffected.

12 GND Ground.

13 MCLK Master Clock — active high input
(from Microcontroller used to
strobe data into data latches
from the TV bus and, for the syn-
chronous 8X372, from the UD
bus; MCLK also synchronizes IV
address selection.

14 T Select Command — active high
input from Microcontroller to en-
abig TV address input from the
TV bus for device selection.

15 wC Write Command - active high
input from Micortroller to enable
the writing of data into the data
latches from the TV bus, pro-
vided TTC is not low.

16-  TVO-IV7 Interface Vector (Input/Output

23 Bus}) ~ 3-State, bidirectional, Mi-
crocontrolier data bus; VO cor-
responds to UDO.

24 vee +5V power supply.

853-0303 F01198
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8X372/8X376

Figure 1. Logic Diagram for 8X372/8X376 I/0 Ports
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FUNCTIONAL OPERATION Table 1. Input/Output Control of UD Bus

UD Bus Control oic uoT MCLK FUNCTION OF UD BUS

As shown in Table 1, the User Data (UD) bus 8X372 8X376

interface is controtled by the UIC and UOC in-

puts. For the 8X372, data input from the UD H L X Output data Output data

bus is written synchronously with MCLK, that L X H Input data Input data

is, with UTC fow, information is written into the X L Inact \nput data

data latches only when MCLK is high. In the L nactve npu

case of the 8X376, data input is asynchro- H H X Inactive Inactive

nous, in that, with OTC low, data is latched in  NOTE:

without regard to the level of MCLK. (Note: 7o X = Don't care

avoid the possibility of processor error when

using the asynchronous BX376, the TV bus  Taple 2, input/Output Controi Of IV Bus

should not be read during the time the data

latches are changing due to user input..) Out- NME sc WC | MCLK | U SELECTION FUNCTION

put drivers on the UD bus are enabled when LATCH VW BUS
OC i d UIC is high.

UOC s low and TIC s hig L L L X X Set Output Data

TV Bus Control L L H H H Set input Data

Input/output control of the TV bus is shown in .

Table 2; this bus is controlled by SC, WC, ME, L H L H X X Input Address

MCLK and the current state of the internal ad- L H H H H X Input data gnd

dress selection latch. As shown in Table 2, Address

UIT is required to indicate priority of the UD L H H H L X Input Address®

bus for data input operations. The selection -

latch in the I/O port stores the result of the L X H L X X Inactive

mostrecent TV address selection. The latchis L H X L X X Inactive

set when the internally preprogrammed ad- "

dress of the port matches the address on the L L H H L X Inacn've

TV bus during an address—selection operation L L X X X Not Set Inactive

(SC = MCLK = High/WC = Low). The latchis H X X X X X Inactive

cleared when the two 8-bit address patterns  ar-

are in disagreement. The IV bus can transfer
data only when the selection latch is set. As
shown in the APPLICATION DIAGRAM, the
Microcontroller Left Bank (LB) and Right Bank
(RB) outputs can control the ME inputs for two
banks of I/O devices, thus, acting as a ninth
address bit.

Datais writteninto the data latches ofa selected
device from the TV bus when WC, MCLK, and
TIT are all high and ME is low. To preventdata—
inputcontlicts, inputs from the TV bus are inhib-
itedwhen UTT is low; under all other conditions,
the TV and UD busses operate independently.
Output drivers on the TV bus of a selected de-
vice are enabled when ME, WC, and SC are all

March 14, 1988

X = Don't care
* Selection latch is updated

low and the address selection latch is set. With
SC and WC both high (Shaded entry of Table 2),
the bit pattern present on TV0 — V7 is inter-
preted as both input data and IV address. Pro-
vided UTC is high, the data is latched into the
data latches whether or not the /O port has
been previously selected. If the prepro-
grammed address of the I/O port matches the
bit pattern on VD = TV7 when SC and WC are
both high, the selection latch is set; otherwise, it
isreset. {Note: The Microcontroller never drives
both SC and WC high at the same time.)

603

Bus Logic Levels

Data written into the /O port from either bus will
appear inveried when read from the other bus.
Data written into either bus will not be inverted
when read from the same bus. (Note: A logic “1°
in Microcontroller software corresponds 1o a
highlevelon the UD bus even though the TV bus
is inverted.) Both the 8X372 and 8X376 wickiup
with the address selection latch in the unse-
lected state and all data bits latched at the “logic
1” level (UD bus outputs high if enabled).
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ADDRESS PROGRAMMING AND
ADDRESS PROTECT

Programming Procedures

Both 8X372 and 8X376 can be programmed to
respond to any address within a range of 04
through 255+. In an unprogrammed state, low
level (< 0.8V) inputs on all TV bus lines (ad-
dress 2551q) will select the device. To program
a given address bit to match a high level
(2 2.0V) input on the corresponding TV pin (a
logical “0" to the Microcontroller), the counter-
part UD—bus pin must be pulsed according to
Table 3 and the following procedures:

Step 1: Setall control inputs to the inactive
state—

UIC = UOCT = ME = Vgg and SC =
WC = MCLK = GND; leave the UD
and TV bus pins open.

Step 2:
Step 3:

Increase Ve to Veep.

After Ve has stabilized, apply a
single programming pulse (Figure
2) to the user-bus bit that corre-
sponds to the desired high—evel IV
address bit. The /O port is pro-
grammed from the user bus (UDO -
UD7)for addressing from the Micro-
controlier bus (V0 - V7).

Return Vg to 0-V. (Note: /f the pro-
gramming of all address bits is com-
pleted in less than 1-second Ve
can remain at 90-V for the required
interval of time.)

Step 4:

Step 5: Steps 1 through 3 are applicable to
the programming of each address
bit that requires' a highdevel TV

match,

To verify that the address is properly
programmed, return Veg to +5V, set
VO - V7 to the desired (inverted)
binary address pattem, set ME =
WC =Low and SC = MCLK = High.
If there are no programming errors,
subsequent data written from V0 ~
V7 (WC = High) will appear in-
verted on UDO - UD7.

Step 6:

Address Protect
After programming the /O Port, steps should be
taken to isolate the address circuits and make

March 14, 1988

Table 3. Programming Specification

PARAMETERS UMITS UNITS
Min Typ Max
Vecp — Programming supply voltage:
Address 875 9.0 9.25 v
Protect 0 v
Maximum time Vgep > 5.25V 1.0 Sec
Programming voltage:
Address 875 9.0 9.25 Vv
Protect 8.76 9.25 A
Programming current:
Address 5 mA
Protect 50 mA
t, — Programming pulse rise time:
Address 10 100 us
Protect 10 100 us
t — Programming pulse width 0.5 1.0 mS
---8.0V
Veer / \
ADDRESS =—< 1.0 sec —'ik_l ov
PRO-
GRAMMING  90%F  \ [\ - s.ov
PULSE 10% f ! d ! ov
] ).7—0|
{UD INPUT) _"':'_ 05ms<t,<1.0ms
WF147208

Figure 2. Address Programming Pulse

0.5ms<t,

Figure 3. Protect Programming Pulse

<1.0ms

WF147215

these circuits permanently immune to further
change.

Step 1: Set V¢ and all control inputs to OV
Vec=UIC=U0C=ME=SC=WC =
MCLK = 0V; V0 - IV7 = open circuit.

Taking one pin at a time, apply a pro-
tect programming pulse (Figure 3) to
each user—bus bit (UDO—UD7)—re-
fer to Table 3 for Min/Max specifica-

Step 2:

604

Step 3:

tions pertaining to voltage and cur-
rent.

Verify that the address circuits for
each bit is isolated by applying 9V, in
tum, to each user-bus pin (UDO -
UD7) and measuring less than 200
microamperes of inputcurrent. (Note:
Setup conditions are the same as
those in Step 1.)
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT

Vee Power supply voltage® +7 Vpc

\'A Input voltage® +55 Voo

Tsta | Storage temperature range —6510 +150 °C

DC ELECTRICAL CHARACTERISTICS 4.5V < Ve £5.5V,-85°C < To < +125°C
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Min Typ Max

Vee Supply voltage 45 5 55 \

VM High level input voltage 20 \

Vo Low level input voltage 0.8 "

Vi Input clamp voltage Vee = Min; Iy = —10mA -15 \

Iy High level input current’ Voo = Max; Vi =2.7V 100 HA

' Low level input current! Vee = Max; V= 0.5V -550 HA
Low level output voltage

VoL TV Bus (IV0 -1V7) Vec = Min; o = 16mA 0.55 v
User Bus (UDO - UD7) Vee = Min; lgp = 2dmA 0.55 \

Vou High level output voltage Vee = Min; loq = -3.2mA 24 "
Short circuit output current?

los TV bus (IV0 -1V7) Ve = Max -20 mA
UD bus (UDO — UD7) Vee = Max -10 mA

lec Supply current Vee = Max; ME, TOT 2 4.0V 150 mA

NOTES:

1. The input current includes the 3—State leakage current of the output driver on the data lines.
2. Only one output may be shorted at a time.
3. These limits do not apply during address programming.

March 14, 1988 605
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Addressable/Bidirectional /O Ports 8X372/8X376
AC ELECTRICAL CHARACTERISTICS 4.5V <V <5.5V,-55°C < Tg < +125°C
SYMBOL PARAMETER REFERENCES TEST CONDITIONS LIMITS UNIT
From I To Min l Typ I Max
Puise Widths:
tw Clock high TmeLk | IMcLk 30 ns
twa User input control loec | Toc MCLK = High 35 ns
Propagation Delays:
topy UD propagation delay up v SC = w“éi"éf :{ EFC = Low 45 ns
UD clock delay UD = Stable;
teD2 (8X732 only) T™ek | v SC = WC = ME = UIC = Low 55 ns
tpp3 UD input detay loc v UDSZSJ%?IISLM%’: =L :ivllgh; 55 ns
IV data propagation MCLK = WC = UIT = High
teDs delay v uo WE = UOT = SC = Low 4 ns
tpos IV data clock delay T™MCLK | UD W°§,§"=Cm= ”"-ihg‘g’: Stable; 55 ns
Output Enable Timing:
toer UD output enable luoc ub UIT = High 45 ns
toe2 UD input recovery Torc ub TOCT = Low 45 ns
toes TV data master enable IME [\ WC = SC = Low 45 ns
toes TV data write recovery Iwe v SC =ME = Low 45 ns
toes TV data select recovery lsc 1% SC =ME = Low 45 ns
Output Disable Timing:
tons UD output disable Tooc [ up UIT = High 40 ns
tooe UD input override wc ub UTC = Low 8X372 45 ns
8X376 55
topa? IV data master disable Ve v WC = SC = Low 40 ns
tope? TV data write override Twe v SC = ME = Low 40 ns
tons2 TV data select override Tsc v WC = ME = Low 40 ns
Setup Times:
UD clock setup
st time (8X372 only) up | IMoLK UTC = Low 15 ns
ts2 UD control setup time ub o MCLK = High 25 ns
User input control setup
's3 time (8X372 only) o | Imeik 5 ns
tsq TV data setup time v IMCLK WWCE::Hﬂ%CV%%; :Hl':'gghh; 15 ns
TV mast b WC = Hi = High;
tss? setup time. lo IME [ IMeik C = High Zrl-ﬁgch High; 21 ns
TV wri )
ts Set‘ﬁ;tteirggnum Twe | IMcLk SC = ME = Low; UIC = High 40 ns
TV select trol
ts7 se:“;‘zmgm @ Tsc | IMCLK WC = ME = Low 30 ns
March 14, 1988
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Addressable/Bidirectional I/O Ports 8X372/8X376
AC ELECTRICAL CHARACTERISTICS (Continued)
SYMBOL PARAMETER REFERENCES TEST CONDITIONS LIMITS UNIT
From l To Min l Typ l Max
Hold Times:
" }i,?(g';’;ﬁ,:‘y’;" tme Imcik | up UTC = Low 20 ns
thz UD control holid time Toc up MCLK = High 10 ns
User input control hold
b time (8X372 only) Mok | Tore 0 ns
[ IV data hold time IMCLK | ™ WC = High or SC = High; | 25°C 5 ns
ME = Low, UIC = High | Temp 20
TV master enable WC = High or SC = High;
s hold ime ek | TWE TIC = High 0 ns
tue m‘zme control hold IMCLK ] dwe SC = ME = Low; UTC = High 0 ns
[ TV select control IMclk | dsc WC = ME = Low 0 ns
NOTES:

1. All measurements to the TV bus assumes the address selection latch is set.
2. These parameters are measured with a capacitive loading of 50pf and represent the output drive turn—off time.
3. It ME is to be high (inactive) it must be setup before the rising edge and held after the falling edge of MCLK to avoid unintended writing into or

selection of the 1/0 port.

AC TEST LOADING CIRCUITS
v BUS uD BUS
+5V +5V
2320 160
OUTPUT OUTPUT
UNDER UNDER
TEST TEST
169 0 300pF 120 0 100pF
B TC08071S TC06081S

March 14, 1988
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TIMING DIAGRAMS
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STATIC CONDITIONS:
SC WC ME Low
UGC High

NOTES:

and tppg.
2.The UD input must satisfy the setup-time requirements for both tg; and tgp.

and typ.
a. User Data Input Timing
p— gy —|
MCLK : \
1
e |
[T Sy vy

1
weC [
— o e—
1 Il |
_ +
e % & : V%
: o=ty ty———
) 1

TV (NPUT tram Microprocesson

]

|

Static Conditions: !
u (

|

UIT wign
UD (0uTPUT 10 User
SYSTEM)
WF147005
STATIC CONDITIONS:

Low
UIC High

c. Microcontroller Write Cycle Timing

1. The actual time for stable data on the IV bus is the latest propagation from tppy. tepz

3. Minimum hold-time required for the UD input is the earlier of the times specified by t

Legend:

= THREE-STATE

W = CHANGING DATA

i 1
] i
] |

ve N — S

Fetoemt |etops | oo™ |+ top, =
i | | 1

up
{OUTPUT TeTe:
to User
SYSTEM)
WF14740S
b. User Data Output Enable
f——tur —
MCLK / \
-

het!
i

[P e
1 T

sC (
WE m tss

[

v '4_15,_.]<_t,,,—.|
(INPUT
= K
Micro-
processor)
WF147505

d. Microcontroller Select Cycle Timing

Micra-

processor

Contrat

Signat™

| [
. " |

_ | tog™ = =t ]

v t !
(OUTPUT 10 W
Micro- W

srocessor)

WF147108

*PARAMETER KEY

MICROPROCESSOR
CONTROL AC TIMING STATIC
SIGNAL PARAMETERS  CONDITIONS
ME toes topa SC =WC = LOW
WC toes topa SC =ME = LOW
SC toes toos WC = ME = LOW

e. Microcontroller Output Enable Timing
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APPLICATIONS

One way of using I/O Ports in a microproces-
sor—based system is shown in the following
applicationdiagram; there are many otherways
ofimplementing 1/O functions with these parts,

both singularly and in combination. By proper
control the UIC and UCCT lines, the user can im-
plement bidirectional data transfers, exercise
system control, and/or reac system status. In

the concept shown here, /O Port#1 is setup for
bidirectional data transfers and /O Ports #2and
#3, respectively, serve as dedicated output and
input devices.

Vo-iv7
8
sC

8X305
MICROCONTROLLER we

MCLX

w8 {Note 1}

NOTES:

(Note 1)

Vo-iv7

MCLK

V0-iVT
sC 8x372

Vo-ivT

SC 8X372

1. Up to 256 discrete addresses can be assigned to each bank (LB or RB).
2. The 8X376 can be implemented in an identical manner.

yDo-uDo7

= sxar2
ME 1,0 pORT
sc "
WC {Note 2)

UDo-uD7

wc VOPORT

#.
MCLK (Note 2)

UDO-VO7

we I/OrORT oic

3
MCLK (Note 2)

u

Ol

(V]

| USER
SYSTEM

uoc

8

UaC

80026505
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SIGNETICS STANDARD
PACKAGE DESCRIPTIONS

All Military package case outlines and physlcal
dimensions conform with the current revision
MIL-M-38510, Appandix C, excapt for package
?pes which are not included In that specifica-

on.

The physleat dimensions for standard package
types which are notincluded in Appendix C are
included hereln In Appendix C format. Case
outline letters are assigned to these packages
accordingto JEDEG Publication 101 as follows:

Packaging
Information

A case outline suffix numbet Is assigned hersin
for identification purposes only, and Is not
marked on the product. .

Signetics Military products areoffered inawide
range of package configurations to optimally fit
our customer needs. :

® Dual-in-line Packages; Frit glass sealed
CERDIP (F package family) with 8-40
leads, and slde-brazed ceramic (I package
family) with 48-64 leads.

D MWW Lk5392L 0001111 3 mm

1:90-20

® Garamic Chip Carriers; triple laminated,
metal-lidded LCC (G package family) with
20-68 terminals.

® Pin Grid Aray; metal-lidded ceramic pin
grid (P package family) with 68-100 leads.

@ Shown in Table 1 are the case outline let-
ters assigned according to Appendix C of
MIL-M-38510 and JEDEG publication 101.
Unless otherwise noted, all package types
are Configuration 1 and all lead finishes are

hot solder dip Finish "A".
U: Leadless chip carriers ® Flat Packages; Frit glass sealed alumina P
X: Dual-in-line packages CERPAC (W package famlly) with 14-28
Y: Flatpackages leads, and brazed leaded ceramic (Q pack-
Z:  Allother configurations age family) with 52 leads.
Table 1.

Package Desctiption Type Designation Cases Qutline Theta-JC °C/Watt*
8DIP3 D-4 P 2
14DIP3 D-1 [o] 28
16DIP3 D-2 E 28
18DIP3 D-6 v 28 -
20DIP3 D-8 R 28
220IP4 D-7 W 28
24DIP3 D-9 L 28
24DIP4 D-11 X2 28
24DiP6 D-3 J 28
28DIP6 D-10 X 28
40DIP6 D-5 Q 28
48DIP8 D-141 x2 28
50DIP9 D-12! X2 28
64DIP9 D-13 ) X2 28
14FLAT F-2 D 22
16FLAT F-5 F 22
18FLAT F-10 Y2 22
20FLAT F-9 ] 22
24FLAT F-6 K 22
28FLAT F-11 Y2 22
52FLAT AL Y2 2
18LLGC c-9 u2 20
20LLCC c-23 2 20
26LLCC c-43 3 20
32LLce c-12 u2 20
44LLCC C-5 uz 20
ésLLCC c-7 U2 - 20
68PGA P-AB 2 20
84PGA P-AB z2 20

NOTES;

1. Configuration 2.
2, PerJEDEC publication 101,

3. Dimension A (LLCC thickness) is 75mils maximum.
4. Seo RADG test report RADC-TR-86-97 for thermal resistance confidence and derating.

January 1990
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Packaging Information

20 D MM bLL5392k 0001112 5 WM
T-90-20

CASE OUTLINES Y (FLAT PACKAGES)

—p
$4 ‘—_.i

c=~P»i g—

T

‘%
Eq E

‘i‘

Y

s-», <« plle-q
il

Configuration 1

NOTES:

1. A lead tab (enlargement) or index dot Is located within the
shaded area shown at Pin 1, Other pin numbers proceed
sequentially from Pin 1 counterclockwise (as viewed from the
top of the device).

2. This dimension allows for off-center lid, meniscus, and glass
ovarrun,

8. The reference pin spacing Is 0.050 between centerlines. Each
pin centerline is located within + 0.005 of its logitudinal
position relative to the first and last pin numbers,

4. This dimension Is measured at the polnt of exit of the lead
body.

S. This dimension applied o all four comer pins.

6. Lead dimensions include 0.003 inch allowance for hot solder
dip lead finish.

Configuration 2

AP

OUTLINE \2!
CONFIGURATION 2
NO, LEADS 52 NOTES
SIG. PKG. QP '
INCHES
SYMBOL
Min Max
A 0.045 0.100
b 0.015 0.026 6
¢ 0.008 0.015 8
D - 1.330 2
E 0.620 0.660
e 0.050 BSG 3
L 0.250 0.370
Q 0.054 0.0666- 4
s - 0.045 5
s1 0.005 - 5

January 1990
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Signetics Milita:.ry Products

Packaging Information

CASE OUTLINES X (DUAL IN-LINE PACKAGES)

L wl SEENOTE 1 L Al SEE NOTE 1
‘T‘:\F ?l:tF' IRV
LT b= ]
= = -
t T |
[ 5
to = A i
3!_ q: B ‘i by : J——L
:’l =L-L| | r t —vl L'H:-' =52 p—e—a" 1}
/

SEATING W l SEATING ¢
PLANE A . A\‘__c PLANE ; I

Conflguration 1 Configuration 2
1. Anindex notch is located within the shaded area shown, Pin 1 Is adjacent to the notch to the immediate left (as
viewed from the top of the device) and other pin numbers proceed sequentially from Pin 1 counterclockwise.
2. The minimum limit for Dimension b1 is 0.023 inches for all four corner pins.
3. This dimension allows for off-center lid, meniscus, and glass overrun.
4. This dimension is measured at the centerline of the leads for Configuration 2.
§. The reference pin spacing is 0.100 between centerlines. Each pin centerline is located within £0.010 of its

longitudinal position relative to the first and last pin numbers.
. This dimension is measured from the seating plane to the base plane.
. This dimension applies to all four corner pins.
. Lead dimensions include 0.003 inch allowance for hot solder dip lead finish.

o ~ND
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D WE LLk5392L 0001114 9 mm

Packaging Information

7-90-20

LEADLESS CHIP CARRIER (LLCC) PINOUTS

®@EOOCOO®

[ (ot {21 (B] 7] (€] [E]
®mE O]
(O]ic) E1lo)
®H E[O)]
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(ToP VIEW)

24-Lead Loglc Pinout for 28 Terminal Chip Carrler
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24-Lead Memory Pinout for 28 Terminal Chip Carrler

01 = Chip Carrler Terminal Nurmbet
O = Dual in-Line Lead Number
NG = No Connect
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(TOP VIEW)

28-Load Plnoui for 28 Terminal Chip Cartler
for atl Device Types
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(TOP VIEW)

22- ead Memory Pinout for 28 Terminal Chip Carrler




