-Eﬂw MK4503(N/K)-50/65/80/10/12/15/20

[ ] .‘ 2048 x 9 CMOS BiPORT FIFO

MOSTEK PRELIMINARY MEMORY COMPONENTS

FEATURES
w1 .
[J First-In, First-Out Memory Based Architecture = - 28 Voo
ps 2[] [127 D4
0O Flexible 2048 x 9 organization o3 3 [] 126 D5
D2 4[] | 125 D6
[J Low Power HCMOS technology D1 5[] [124 D7
. ) e 6] [ 23 FLART
[0 Asynchronous and simultaneous read/write Xi 70] wmkases 22 Rs
[0 Bidirectional applications FFoa [ H 2 E_F_
o 9] [] 20 XO/HF
O Fully expandable by word width and depth Qi 10 [119 a7
a2 1] (118 Q6
O Empty and full warning flags a3 12 O 717 as
Q8 13
[0 Retransmit capability - 1 34
GND 14 ] 15 R
O High performance i
2B Pin Plastic DIP
O Half full flag in single device mode
g8 g8z38
/4 3 2 : 32 3 30
R/W o2(]s 23[7 oe
Part No. Access Time Cycle Time o] 0] o
MK4503-50 50 ns 65 ns oo} 7 7] e
xi[]s 26 [] FUAT
MK4503-65 65 ns 80 ns e :Il:n:"';nvl:fc 2s[] 7
MK4503-80 80 ns 100 ns ao[]1o 24] EF
MK4503-10 100 ns 120 ns = ) %o
Nec[]12 22[] a7
MK4503-12 120 ns 140 ns az[]w 2] 0
MK4503-15 150 ns 175 ns _ C‘_] 1'_51 B |'_74 11_51 L‘z IZ_OIQ
MK4503-20 200 ns 235 ns 33838
Figure 1. Pin Connections
DESCRIPTION PIN NAMES
The MK4503 is a member of the BiPORT™ Memory w = Write Xl = Expansion In
Series, which utilizes special two-port cell techniques. R = Read XO/HF = Expansion Out
Specifically, this device implements a First-In, First-Out Half Full Flag
algorithm, featuring asynchronous read/write opera- RS - R == _
tions, full, half full and empty flags, and unlimited ex- F_Sﬁf _ F-esetL / ; : Full Flag
pansion capability in both word size and depth. The = First Load = Empty Flag
main application of the MK4503 is as a rate buffer, Retransmit Vee =5 Volts
sourcing and absorbing data at different rates, (e.g., D = Data In GND = Ground
interfacing fast processors and slow peripherals). The Q = Data Out NC = No Connection
BIiPORT is a trademark of Thomsan Components - Mostek C
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full, haif full and empty flags are provided to prevent
data overflow and underflow. The data is loaded and
emptied on a First-In, First-Out (FIFO) basis, and the
latency for the retrieval of data is approximately one load
cycle (write). Since the writes and reads are internally
sequential, thereby requiring no address information,
the pinout definition will serve this and future high-
density devices. The ninth bit is provided to support con-
trol or parity functions.

FUNCTIONAL DESCRIPTION

Unlike conventional shift register based FIFOs, the
MK4503 employs a memory-based architecture wherein
a byte written into the device does not ‘“ripple-through.”
Instead, a byte written into the MK4503 is stored at a
specific location, where it remains until over-written. The
byte can be read and re-read as often as desired in the
single device configuration.

Twin internal pointers (ring counters) automatically
generate the addresses required for each write and read
operation. The empty/full flag circuit prevents illogical
operations, such as reading un-written bytes (reading
while empty) or over-writing un-read bytes (writing while
full). Once a byle stored at a given address has been
read, it can be over-written.

The address pointers automatically loop back to ad-
dress zero after reaching address 2047. The empty/half
full and full status of the FIFO is therefore a function
of the distance between the pointers, not of their abso-
lute location. As long as the pointers do not catch one
another, the FIFO can be written and read continuous-
ly without ever becoming full or empty.

Resetting the FIFO simply resets the write and read
pointers to location zero. Pulsing retransmit resets the
read address pointer without affecting the write address
pointer.

With conventional FIFOs, implementation of a larger
FIFO is accomplished by cascading the individual Fl-
FOs. The penalty of cascading is often unacceptable
ripple-through delays. The 4503 allows implementation
of very large FIFOs with no timing penalties. The
memory-based architecture of the MK4503 allows con-
necting the read, write, data in, and data out lines of
the MK4503s in parallel. The write and read control cir-
cuits of the individual FIFOs are then automatically ena-
bled and disabled through the expansion-in and
expansion-out pins.

D, - D, + ;

INPUT
BUFFER

OUTPUT |
BUFFER

Y

2048 X 9 READ
BiPORT™
MEMORY ARRAY

WRITE
WRITE
W1 conNTROL | ADDRESS

POINTER

READ
ADDRESS |- |t R
POINTER CONTROL

1 {\ A A

A

Y
\

FLAG LOGIC

Y > Y

EXPANSION LOGIC

s RESET/RETRANSMIT
= LOGIC

A
3

Figure 2. MK4503 Block Diagram
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WRITE MODE

The MK4503 initiates a Write Cycle (see Figure 3) on
the failing edge of the Write Enable control input (W),
provided that the Full Flag (FF) is not asserted. Data
set-up and hold-time requirements must be satisfied
with respect to the rising edge of W. The data is stored
sequentially and independent of any ongoing Read
operations. FF is asserted during the last valid write

as the MK4503 becomes full. Write operations begun
with FF low are inhibited. FF ‘will go high tgep after
completion of a valid READ operation. Writes beginning
terw after FF goes high are valid. Writes beginning
after FF goes low and more than typ, before FF goes
high are invalid (ignored). Writes beginning less than
twp| before FF goes high and less than tggyy later may
or may not occur (be valid), depending on internal flag
status.

LAST VALID INVALID INDETERMINANT FIRST VALID
WRITE WRITE WRITE WRITE
o Lﬂc——»‘
E— twew
—_— ] twpw o twp j—
-~
5 / f N\
N \— ‘ ~ _/
~ - =S
— twrr || —
FF NOT FULL FULL NOT FULL
'
1 { L
T
R f\ /—\
— ton
-.[ lDS [t} ——
) VALID VALID
Dg-Dy f DATA DATA
N
Figure 3. Write and Full Flag Timing
AC ELECTRICAL CHARACTERISTICS
(0°C<Ta= +70°C) (Vec = +50 volits + 10%)
4503-50 | 4503-65 | 4503-80 | 4503.10 | 4503-12 | 4503-15 | 4503-20
SYM | PARAMETER MIN | MAX | MIN |MAX | MIN |MAX | MIN |MAX | MIN [MAX | MIN { MAX | MIN | MAX [UNITS| NOTES
twe | Write Cycle Time 65 80 100 120 140 175 235 ns
twpw | Write Pulse Width 50 65 80 100 120 150 200 ns 1
twn | Write Recovery Time 15 15 20 20 20 25 35 ns
tps | Data Set Up Time 30 30 40 40 40 50 65 ns
tpy | Data Hold Time 5 10 10 10 10 10 10 ns
twer | W Low to FF Low 45 60 70 95 115 145 195 | ns | 2
teew | FF High to Valid
Write 10 10 10 10 10 10 10 | ns 2
taee | R High to FF High a5 60 70 95 0 140 190 | ns | 2
twpy | Write Protect
Indeterminant 35 35 35 35 35 35 35 ns 2
1-73
This Material Copyrighted By Its Respective Manufacturer



This Materia

READ MODE

The MK4503 initiates a Read Cycle (see Figure 4) on
the falling edge of Read Enabie control input R).
provided that the Empty Flag (EF) is not asserted. In
the Read mode of operation, the MK4503 provides a
fast access to data from 9 of 18432 locations in the static
storage array. The data is accessed on a FIFO basis
independent of any ongoing WRITE operations. After R
goes high, data outputs will return to a high impedance
condition until the next Read operation.

In the event that all data has been read from the FIFO,
the EF will go low, and further Read operations will be
inhibited (the data outputs will remain in high im-
pedance). EF will go high tyer after completion of a
valid Write operation. Reads beginning tger after EF
goes high are valid. Reads begun after EF goes low
and more than tgp, before EF goes high are invalid
(ignored). Reads beginning less than tgp before EF
goes high and less than tgeg later may or may not
occur (be valid) depending on internal flag status.

AC ELECTRICAL CHARACTERISTICS
(0°C=<Ta= +70°C) (Voc = +5.0 volts + 10%)

4503-50 | 4503-65 | 4503-80 | 4503-10 | 4503-12 | 4503-15 | 4503-20

SYM | PARAMETER MIN | MAX | MIN | MAX | MIN [ MAX | MIN |MAX | MIN |MAX | MIN | MAX | MIN | MAX |UNITS| NOTES
tac | Read Cycle Time 65 80 100 120 140 175 235 ns
ta | Access Time 50 65 80 100 120 150 200 | ns 2
tan | Read Recovery Time 15 18 20 20 20 25 35 ns
trew | Read Pulse Width 50 65 80 100 120 150 200 ns 1
ta. | R Low to Low Z 0 0 o 0 0 0 0 ns 2
tpy | Data Valid from R

High 5 5 5 5 5 5 5 ns 2
tanz | R High to High Z 25 25 25 25 35 50 60 | ns 2
tmer | R Low to EF Low a5 60 75 95 15 145 195 | ns | 2
teen | EF High to Valid

Read 10 10 10 10 10 10 10 | ns 2
tyer | W High to EF High 45 60 75 95 110 140 190 | ns [ 2
tap | Read Protect

Indeterminant 35 35 35 35 35 35 35 ns 2
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Figure 4. Read and Empty Flag Timing
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RESET

The MK4503 is reset (see Figure 5) whenever the Reset
pin (RS} is in the low state. During a Reset, both the
internal read and write pointers are set to the first loca-
tion. Reset is required after power up, before a Write
operation can begin.

Although neither W or R need be high when RS goes
low, both W and R must be high tggg before RS goes
high, and must remain high tggg afterwards. Refer to
the following discussion for the required state of FL/RT
and XI during Reset.

NOTE

thsc

tass

'Rsn"""j

g

i

HF, EF and FF may change status during Reset,
but flags will be valid at tgge.

Figure 5. Reset

2

XXX
O8O,
0.0 0.0

e ve %%

T
0'0’0

AC ELECTRICAL CHARACTERISTICS

(0°C=Ta=< +70°C) (Vcc

+5.0 volts + 10%)

This Materia

Copyrighted By Its Respective Manufacturer

4503-50 4503-65 4503-80 4503-10 4503-12 4503-15 4503-20
SYM | PARAMETER MIN | MAX | MIN | MAX | MIN { MAX | MIN |MAX | MIN |MAX | MIN | MAX | MIN | MAX |UNITS NOTES
trsc | Reset Cycle Time 65 80 100 120 140 175 235 ns
trs | Reset Pulse Width 50 65 80 100 120 150 200 ns 1
trsr | Reset Recovery Time 15 15 20 20 20 25 35 ns
trss | Reset Set Up Time 30 45 60 BO 100 130 180 ns
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RETRANSMIT

The MK4503 can be made to retransmit (re-read previ-
ously read data) after the Retransmit pin (RT) is pulsed
low. (See Figure 6).

A Retransmit operation sets the internal read pointer
to the first physical location in the array, but will not
affect the position of the write pointer. R must be inactive

trrs before RT goes high, and must remain high for
tprg afterwards.

The Retransmit function is particularly usefui when
blocks of less than 2048 Writes are performed between
Resets. The Retransmit feature is not compatible with
Depth Expansion.

try

3
—+

tarp—a-]

|

R e et il

NOTE
HF, EF and FF may change status during Retransmit,
but flags will be valio at tgy.

:?:‘:? ' FLAG VALID

Figure 6. Retransmit

AC ELECTRICAL CHARACTERISTICS
(0°C<Ta=< +70°C) (Voc = +5.0 volts + 10%)

4503-50 4503-65 4503-80 4503-10 4503-12 4503-15 4503-20
SYM | PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX [ MIN | MAX UNITS|NOTES
tarc | Retransmit Cycle
Time 65 80 100 120 140 175 235 ns
tar | Retransmit Pulse
Width 50 65 80 100 120 150 200 ns 1
trrr | Retransmit Recovery
Time 15 15 20 20 20 25 35 ns
tars | Retransmit Setup .
Time 30 45 60 80 100 130 180 ns
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SINGLE DEVICE CONFIGURATION WIDTH EXPANSION

A single MK4503 may be used when application re- Word width may be increased simply by connecting the
quirements are for 2048 words or less. The MK4503 is corresponding input control signals of multiple devices.
placed in Single Device Configuration mode when the Status Flags (EF and FF) can be detected from any
chip is Reset with the Expansion In pin (X1) grounded one device. Figure 8 demonstrates an 18-bit word width

(see Figure 7).

by using two MK4503s. Any word width can be attained
by adding additional MK4503s. The half full flag (HF)
operates the same as in the single device configuration.

(HF) HALF FULL FLAG

WRITE W) (R) READ

9 9

4
5
— ° —
@ FULLFLAG (FF) 3 (EF) EMPTY FLAG
RESET (RS) (RT) RETRANSMIT
p————————

EXPANSION IN (X1)

Figure 7. A Single 2048 x 9 FIFO Configuration

, — —
8 . A mF o A @F) waLF FuLL FLAG
oama i —a—
waite (W) — =~ R
_ ; {R) READ
FULLFLAG (FF B A
e 7| ¢ H (EF)_EMPTY FLAG
“wms Ll oa ° -
RESET __3._ {RT) RETRANSMIT
5 9
DATA OUT

NOTE

EXPANSION IN (Xi) i iﬁ 18

Flag detection is accomplished by monitoring the FF and EF signals on
either (any) device used in the width expansion configuration. Do not connect

flag output signals together.

Figure 8. A 2048 x 18 FIFO Configuration (Width Expansion)

This Materia
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HALF FULL FLAG LOGIC

When in single device configuration, the (HF) output
acts as an indication of a haif full memory. After half
of the memory is filled, and at the falling edge of the
next write operation, the half full flag (HF) will be set

low and remain low until the difference between the
write pointer and read pointer is less or equal to
one half the total memory. Ihe’ﬁ?:lnﬂag (HF) is
then reset by the rising edge of the read operation. See
Figure 9.

HALF-FULL

‘RHF ‘4—-

HALF-FULL HALF-FULL +1
v 7
R
—_— thF
HF

Figure 9. Half Full Flag Timing

AC ELECTRICAL CHARACTERISTICS
{0°C<To=+70°C) (Vo = +5 Volts +10%)

This Materi al

4503-50 4503-65 4503-80 4503-10 4503-12 4503-15 4503-20
SYM | PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | MIN [MAX | MIN [MAX | MIN | MAX | MIN | MAX [UNITS| NOTES
twhe | Write Low to Half Full
Flag Low 65 80 100 120 140 175 235 | ns
thur | Read High to Half Full
Flag High 65 80 100 120 140 175 235 | ns
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DEPTH EXPANSION (DAISY CHAIN) The MK4503 operates in the Depth Expansion config-
uration after the chip is Reset under the below listed

The MK4503 can easily be adapted to applications conditions.

when the requirements are for greater than 2048 words. . i i i

Figure 10 demonstrates Depth Expansion using three 1. The first device must be designated by grounding

MK4503s. Any depth can be attained by adding addi- the First Load pin (FL). The Retransmit function is
tional MK4503s. not allowed in the Depth Expansion Mode.

o ) 2. All other devices must have FL in the high state.
External logic is needed to generate a composite Full

Flag and Empty Flag. This requires the ORing of all 3. The Expansion Out (XO) pin of each device must
EFs and the ORing of all FFs (i.e., all must be set to be tied to the Expansion In (XI) pin of the next device.
generate the correct composite FF or EF). The Half Full Flag (HF) is disabled in this mode.

_m_
3

W B A
FF b EF
9, [ S ° 1 g
DATA IN /A 3 DATA OUT
FL
L -t Vee
Axi
X0
— [ o — -
FULL FF 4 EF EMPTY
9 5 -y
Ay B
3 e
4 FL
i\ X)
X0
L — - - -
FF a EF
5 5
> o
_ 3
RS Jy FL

X1

Figure 10. A 6K x 9 FIFO Configuration (Depth Expansion)
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EXPANSION TIMING

Figures 11 and 12 illustrate the timing of the Expansion Expansion Out pulses are the image of the WRITE and
Out and Expansion In signals. Discussion of Expansion READ signals that cause them; delayed in time by ty,
Out/Expansion In timing is provided to clarify how Depth and tyon. The Expansion Out signal is propagated
Expansion works. Inasmuch as Expansion Out pins are when the last physical location in the memory array is
generally connected only to Expansion In pins, the user written and again when it is read (Last Read). This is
need not be concerned with actual timing in a normal in contrast to when the Full and Empty Flags are acti-
Depth Expanded application unless extreme vated, which is in response to writing and reading a last
propagation delays exist between the XO/XI pin pairs. availabie location.

WRITE 7O

LAST PHYSICAL
LOCATION

N\ T

w READ FROM
LAST PHYSICAL
LOCATION
- Sk %
troL: tyon I“ tyov L—‘xou

{d &
77

X0

Figure 11. Expansion Out Timing

AC ELECTRICAL CHARACTERISTICS
(0°C<Ta< +70°C) (Voc = +50 volts + 10%)

4503-50 4503-65 4503-80 4503-10 4503-12 450315 4503-20
SYM | PARAMETER MIN [MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS| NOTES
txoL | Expansion Out Low 40 55 70 75 90 15 150 | ns
txon | Expansion Out High 45 60 80 90 100 125 155 | ns
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When in Depth Expansion mode, a given MK4503 will a second Expansion In pulse occurs and the Empty
begin writing and reading as soon as valid WRITE and Flag has gone high. Expansion In pulses must occur
READ signals begin, provided FL was grounded at ty,s before the WRITE and READ signals they are in-
RESET time. A MK4503 in Depth Expansion mode with tended to enable. Minimum Expansion In pulse width,
FL high at RESET will not begin writing until after an ty;, and recovery time, ty g, must be observed.
Expansion In pulse occurs. It will not begin reading until

t l tyir

S T .

s WRITE TO

FIRST PHYSICAL
LOCATION

w L‘_
tas READ FROM-
FIRST PHYSICAL
LOCATION
R

Figure 12. Expansion In Timing

AC ELECTRICAL CHARACTERISTICS
(0°C=Ta= +70°C) (Voo = +50 volts + 10%)

4503-50 4503-65 4503-80 4503-10 4503-12 4503-15 4503-20

SYM | PARAMETER MIN | MAX | MIN |MAX | MIN | Kax | MIN |MAX | MIN | MAX | MIN | MAX | MIN | MAX UNITS| NOTES
ty) | Expansion In

Pulse Width 45 80 75 95 15 145 195 ns 1
tyr | Expansion In

Recovery Time 15 15 20 20 20 25 35 ns
txis | Expansion in

Setup Time 20 25 30 45 50 60 85 ns

1-82

This Material Copyrighted By Its Respective Manufacturer



COMPOUND EXPANSION

The two expansion techiques described above can be
applied together in a straight forward manner to achieve
large FIFO arrays (see Figure 13).
BIDIRECTIONAL APPLICATIONS

Applications, which require data buffering between two

systems (each system capable of READ and WRITE
operations), can be achieved by pairing MK4501s, as
shown in Figure 14. Care must be taken to assure that
the appropriate flag is monitored by each system. (i.e.,
FF is monitored on the device where W is used; EF
is monitored on the device where R is used.) Both
Depth Expansion and Width Expansion may be used
in this mode.

00-a8 Qo0-Q17
Qo-aN
Qo0-a8 Q9-Q17
Q(N-8)-QN
R.W.RS K4503 MK4503 MK4503
———® DEPTH EXPANSION | DEPTH EXPANSION |— * * + —={ DEPTH EXPANSION
BLOCK BLOCK BLOCK

DO-D8 D9-D17 D(N-8)-DN

DO-DN
D9-ON

D18-DN . o . D(N-8}-DN )

NOTES
1. For depth expansion block see DEPTH EXPANSION Section and Figure 10.
2. For Flag operation see WIDTH EXPANSION Sectlion and Figure 8.

Figure 13. Compound FIFO Expansion

SYSTEM B

W, ——————————» l¢—————— R
_—— 4
R, - 5
0
3
D,0-8 Q,0-8
SYSTEM A
Q,0-8 K Dg0-
A a s0-8
5
" 0
Fl‘l B S— 3 S e T —
EF, - P

Figure 14. Bidirectional FIFO Application
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to GND .. ... .. 05Vto + 70V
Operating Temperature Ta (Ambient) .. ... 0°C to + 70°C
Storage TeMPEratUIe. . . . ... ..ottt -65°C to + 125°C
Total Device Power DIiSSIpation . . . .. ... ... 1 Watt
Output CUIreNt PEr PN . . . ... e 20 mA

*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating ondy, and functional operation
of the device at these, or any olher conditians abave those indicated in the operational sections of this specification, is not implied. Exposure to absolute maximum
ratings for extended periods may affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS
(0°C = Tp = +70°C)

SYM PARAMETER MIN TYP MAX UNITS NOTES
Vece Supply Voltage 45 50 55 v 3
GND Ground 0 0 0 \"

ViH Logic “1” Voltage All Inputs 2.2 Vee + 3 \ 3,9
ViL Logic “0” Voltage All Inputs -03 08 \' 34,9

DC ELECTRICAL CHARACTERISTICS
(0°C sTa<+70°C) (Ve = 5.0 volts + 10%)

I SYM PARAMETER MIN MAX UNITS NOTES
i Input Leakage Current (Any Input) -1 1 A 5
lot Qutput Leakage Current -10 10 HA 6
Vohn Output Logic “1" Voltage loyt = -1 mA 2.4 A% 3
VoL Output Logic “0” Voltage loyt = 4 mA 04 v 3
lcct Average Vo Power Supply Current 120 mA 7
lccp | Average Standby Current
(R =W = RS = FL/RT = Vjiy) 12 mA 7
lcca Power Down Current (All Inputs = Vcc -0.2 V) 4 mA 7
AC ELECTRICAL CHARACTERISTICS
(0°C=Tp=+70°C) (Voo = +5.0 voits + 10%)
SYM PARAMETER TYP MAX NOTES
C Capacitance on Input Pins 7 pF
Ca Capacitance on Output Pins 12 pF 8
NOTES 5. Measured with 0.0<V|N=sV(CC,
1. Pulse widths less than minimum values are not allowed 6. R=V|y, 00sVoyT=Vee:
2. Measured using output load shown in Qutput koad Diagram. 7. lcc measurements are made with outputs open.
3, All voltages are referenced to ground. 8. With output buffer deselected.
4. 1.5 volt undershoots are allowed for 10 ns once per cycle. 9. Input levels testad at 500 ns cycle time.

1-84

This Material Copyrighted By Its Respective Manufacturer




AC TEST CONDITIONS:
Input Levels ...
Transition Times
Input Signal Timing Reference Lavel

+5V

1.1 KQ
DEVICE
UNDER
TEST
680 () : 30 pF
. GND to 30 V

.- 5ns
15V
08Vand22V

Output Signal Timing R Level ....

Ambient Temperature
Vee

... 0°C 1o 70°C
.50V + 10%

Figure 15. Output Load

DIM INCHES I\ ores
AMAAAMANANANANN : MIN L 5
> )
Al .015 - 2
A2 .140 | . 160
C B .015 | .021 3
B1 . 050 .070
C .008 | .012 3
D 1.440|1.470 1
U U U U U T UUT 0y o8 e
0 o E1 | .530 | 560
el .090 | .110
eA .B600 | .700
o1 L . 120 -
IR | ! )
]
Al i
—-—1-—-5 l_*““_l
NOTES

1. OVERALL LENGTH INCLUDES .010 IN
FLASH ON EITHER END OF THE PACKAGE.

2. PACKAGE STANDOFF TO BE MEASURED
PER JEDEC REGUIREMENTS.

3. THE MAXIMUM LIMIT SHALL BE
INCREASED BY .003 IN.
SOLDER LEAD FINISH IS SF’ECIFIED

Figure 16. MK4503 Plastic (N type) Dual-In-Line, 28 pins
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DENOTES PIN 1
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[
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INCHES
DIM MIN MAX
A .120 | . 140
Al .078 | .095
B .013 | .021
B1 .026 | .032
D .485 . 485

D1 .447 .453
D2 .390 .430
E .585 .595
E1l .547 .553
E2 .490 .530

Figure 17. MK4503 Plastic Leaded Chip Carrier, 32 Pin (K Type)
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