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Radiation Hardened

7025 R P High - Speed 8K x 16
, Dual - Port Static RAM
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Using SEI's radiation hardened % =M
RAD-PAK*packagingtechnology, L '
the 7025RP combines Integrated Device Technology's advanced CMOS pro-
cess and SEI's radiation hardened RAD-PAK® packaging. The 7025RP is
designed to be used as a stand-alone 128K-bit Dual-Port RAM or as a
combination MASTER/SLAVE Dual-Port RAM for 32-bit or more word
systems. This designresults in full-speed, error-free operation without the need
for additional discrete logic. The 7025RP provides two independent ports with
separate control, address, and I/O pins that permit independent, asynchronous
access forreads or writes to any location inmemory. An automatic power down
feature controlled by CE permits the on-chip circuitry of each portto enteravery
low standby power mode. The RAD-PAK® technology incorporates radiation
shielding in the microcircuit package. It eliminates box shielding while providing
life time in orbit. The 7025RP features the same system performance and
architecture as the commercial counterparts. Capable of surviving in space

- environments, the 7025RP is ideal for satellite, spacecraft, and space probe
missions. It is available in Class S packaging and screening.
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i Radiation Hardened
025 R P High Speed 8k x 14
| / Dual - Port Static RAM
. S.EI
7025RP
USA
PIN CONFIGURATION

' \ TOP VIEW W,
l Features

@ 8k x 16 Dual Port Organization ® Expandable to 32 Bits or More Using

® Pin Compatible with IDT7025 Master/Slave Select When Cascading
. ® RAD-PAK® Radiation Hardened ® High Speed CEMOS Technology

Against Natural Space Radiation - Low Power Operation:

® Total Dose Hardness >100 krad (Si) - 750mW Active

' ® Package: - 5mW Standby (typ)
- 84 Pin RAD-PAK® quad flat pack - TTL Compatible, Single +5V Power Supply
(650 mils x 650 mils) - Interrupt Flag

. - Weight — 14 grams - On Chip Port Arbitration Logic

® True Dual-Ported Memory Cells Which - Asynchronous Operation From Either Port

Allow Simultaneous Reads of the Same @ Screening per TM5004

' Memory Location ® QCI per TM5005

o High Speed Access Time:
l - 45/55 ns
l Specifications and design are subjecttochange without notice.
l T Q M For Further Information Contact:

Space Electronics Inc.
Total Quality 4031 somrento Vailey Bivd., San Diego, CA 92121
(619) 452-4167 Fax (619) 452-5499
' Management Aug 1994 INTERNET: 102005.1635@ COMPUSERVE.COM
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7025RP ABSOLUTE MAXIMUM RATINGS

h PARAMETER | SYMBOL | MIN ' MAX | UNITS ||
\4

Supply Voltage Ve -0.5 7.0

Voltage on Any Pin, Vi -0.5 Vct0.5 v
Relative to Vi, .

Power Dissipation P, 1.0 \d

Storage Temperature T, -65 +150 °C
Operating Temperature T, -55 +125 °C

PARAMETER

Positive

Supply Voltage, Vs 0 0 \'4
Negative

Input High Voltage Vi 2.2 6.0 \'
Input Low Voltage V. -0.5 0.8 \4

Operating Temperature T, -55 +125 °C

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPACE ELECTRONICS INC. o @19 ssiier
. INTERNET: 102005.1635@COMPUSERVE.CO
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Supply Voltage, Ve 45 5.5 v .
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702SRP DC ELECTRICAL CHARACTERISTICS!

. PARAMETER SYMBOL | MIN MAX UNIT NOTES
Input Low Voltage \ -0.5 0.8 \4
' Input High Voltage Vi 2.2 V_+03 v
Output Low Voltage Vo 0.4 \J I, =4mA
. Output High Voltage Vou 2.4 \Y I =-4mA
Input Leakage Current In +10 nA V=55V,
OV<V, <5V
' Output Leakage Current I, *10 uA OV<V <5V
CE\=5V
l Dynamic Operating Supply I 400 mA i S
Current, DC | CE\sV,,
SEM\>V
' Standby Current, Both Iy, 85 mA =,
Ports, TTL Level In CE\=CE >V,
SEM\=SEM, >V,
' Standby Current, One | 290 mA =t ..
Port, TTL Level In CE.\=CE_>V,,
SEM\=SEM, \>V
. Full Standby Current, Ligs 30 mA =0,
Both Ports, CMOS Level In Both ports
CEQ=CE, >V -2,
' SEM,\=SEM, \>V...-.2
Full Standby Current, Isps 260 mA =t ...
One Port, CMOS Level In One port
' | CEQ2Voe-2,
SEM_\=SEM, \>V -2
Input Capacitance? Cp 12 pF f=1MHz
. Output Capacitance? Cog 12 pF f=IMHz
Notes: 1. Ve =4.510 5.5 volts; Vg =0 volts; T, = -55 to +125 °C.
2. Guaranteed by design.

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPA CE ELECTRONICS INC  PHONE: (619) 4524167

FAX: (619) 452-5499

/ INTERNET: 102005.1635@COMPUSERVE.COM
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7025RP AC ELECTRICAL CHARACTERISTICS - READ CYCLE'

| PARAMETER SYMBOL | MIN MAX UNITS

Read Cycle Time tee

7025ERPx-45 45 ns
7025ERPx-35 35 ns
Address Access Time tan

702SERPx-45 45 ns
7025ERPx-35 35 ns
Chip Enable Access Time? tace

7025ERPx-45 45 ns
7025ERPx-35 35 ns
Byte Enable Access Time? tane

7025ERPx-45 45 ns
7025ERPx-35 35 ns
Output Enable to Output Valid taoe

7025ERPx-45 25 DS
7025ERPx-35 20 ns
Output Low Z Time** t2

7025ERPx-45 5 ns
7025ERPx-35 3 ns
Output High Z Time** by

7025ERPx-45 20 ns
7025ERPx-35 15 ns
Chip Enable to Power Up Time® toy 0 ns
Chip Disable to Power Up Time® top 50 ns
Semaphore Flag Update Pulse top 15 ns
(OE\ or SEM\)

QOutput Hold from Address Change ton 3 ns

Notes:

W=

Ve =4.5 to0 5.5 volts; Vi =0 volts; T, = -55 to +125 °C.

To access RAM, CE\=L, UB\or LB\=L, SEM\=H.

This parameter is gnarenteed by design and is not tested.

Transition is measured +500mV from low or high impedance voltage with load.

I 901124l 0000132 917 NN

SPACE ELECTRONICS INC.
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4031 SORRENTO VALLEY BLVD.

SAN DIEGO, CA 92121

PHONE: (619) 452-4167

FAX: (619) 452-5499
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7025RP AC ELECTRICAL CHARACTERISTICS - WRITE CYCLE!

PARAMETER SYMBOL | MIN MAX UNITS
Weite.CvcleTi .
Wl
-Addsess-Valid-to-Bad-of Write. :
hd AW
Chis Enable-to-Ead-of. Waite? .
A
—Address-Setup-Time? ¢ 0
TAS
—Write-Rulse-Width s
WP
—Write-Recover-Time twr 0 A |
—Data-Valid-to-End-of Write trer 25 as— |
—OuiputHigh-Z Timess +
1:v4
—Data-Hold-Fimel 4o 0 P V- I
. : . 3.4 £
M—M L= WL
o Activefi Ead-of Wiite:tS towr Q F-
- SEM\ EKlag-Wsite-to-Read Tisne— 4 10
TOWRD <
SEM\ Flag Contention Window tps 10 ns
Notes: 1. Vec = 4.5 10 5.5 volts; V=0 volts; T, = -55 to +125 °C.

2. To access RAM, CE\=L, UB\or LB\=L, SEM\ = H. To access semaphore, CE\ = H and
SEM\=L. Either condition must be valid for the entire t,,, time.

This parameter is guarenteed by design and is not tested.

Transition is measured +500mV from low or high impedance voltage with load.

The specification for t,,,; must be met by the device supplying write data to the RAM under
all operating conditions. Although t,,; and t,y, values will vary over voltage and
temperature, the actual t,, will always be smaller than the actual ty,.

Yokw

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPACE ELECTRONICS INC  PHONE: 619) 4524167

FAX: (619) 452-5499
f INTERNET: 102005.1635@COMPUSERVE.COM
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7025RP AC ELECTRICAL CHARACTERISTICS - TIMING'

PARAMETER SYMBOL | MIN MAX UNITS
BUSY\ Access Time from Address Match? tasn 35 ns
BUSY\ Disable Time from Address Not Matched? tana 30 ns
BUSY\ Access Time from Chip Enable Low? taac 30 s
BUSY\ Disable Time from Chip Enable High® L— 25 ns
Arbitration Priority Setup Time? taos 5 ns
BUSY\ Disable to Valid Data>? tapp 0? ns
BUSY\ Input to Write* ton 0 ns
Write Hold after BUSY\*S tugss 25 ns
Data Hold Time® toy 0 ns
Write Pulse to Data Delay® twop

7025RPx-45 70 ns

7025RPx-35 60 ns
Write Data Valid to Read Data Delay® tooo

7025RPx-45 55 ns

7025RPx-35 45 ns
Address Setup Time’ [ 0 ns
Write Recovery Time’ ton 0 ns
Interrupt Set Time’ tong

7025RPx-45 35 s

7025RPx-35 30 ns
Interrupt Reset Time’ te

7025RPx-45 35 ns

7025RPx-35 30 ns

Notes: Ve = 4.5 t0 5.5 volts, Vi =0 volts; T, = -55t0 +125 °C.

BUSY timing, M/S\=L.

NOUM AN =

Interrupt timing.

BUSY timmg, M/S\=H.
taop 1S a calculated parameter and is the greater of 0, typp, - tye (actual) or t,; - tyy, (actual).

To ensure that a write cycle is completed after contention.
Port to port timing delay through RAM cells from writing port to reading port.

Sl
i
2
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L. Pins BUSY\, and BUSY)\; are both outputs when the part is configured as a master. Both are
inputs when configured as a slave. BUSY)\, outputs on the 7025RP are push pull, not open drain
outputs. On slaves the BUSY), input internally inhibits writes.

2. L if the mputs to the opposite port were stable prior to the address and enable inputs of this port. H
if the inputs to the opposite port became stable after the address and enable inputs of this port. Ift,,,
is not met. either BUSY\, or BUSY\; = Low will result. BUSY\, and BUSY\, outputs cannot be low

simultancously.

3. Writes to the left port are internally ignored when BUSY\, outputs are driving low regardless of

actual logic level on the pin. Writes to the right port are internally ignored when BUSY|, outputs are
driving low regardless of actual logic level on the pin.

&
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4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

PHONE: (619) 452-4167

FAX: (619) 452-5499

INTERNET: 102005.1635@COMPUSERVE.COM

l 7025RP TRUTH TABLES .
' INTERRUPT FLAG CONTROL'!
LEFT PORTRIGHT PORT

' R/W | CE\ | OE\ | A~ INT [} RAW\ | CE\ | OE\ | A INT\ FUNCTION

\ v v A A R R R Age R
. L L X 1FFF X X X X X | Sct right INT, flag

X X X X X X L L 1FFF H? Reset right INT\, flag
' X X X X L L L X 1FFE X Set left INT\ flag

X L L 1FFE H X X X X X Resct left INT), flag

Notes: 1. Assumes BUSY\, = BUSY\; = H.
2. If BUSY\ =L, then no change.
. 3. If BUSY\; =L, then no change.
l ADDRESS BUSY ARBITRATION!
INPUTS OUTPUTS
' CE\, CE\x Ag-Ayy BUSY\ BUSY\;! FUNCTION
ADR-AIZR
. X X No Match H H Normal
H X Match H H Normal
. X H Match H H Normal
L L Match (2) ) Write Inhibit’

' Notes:
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7025RP TRUTH TABLES

NON-CONTENTION READ/WRITE CONTROL

CE\ R/WA OE\ UB\ LB\ SEM\ VOg s VO, MODE
H X X X X H Hi-Z Hi-Z Deselected:Power Down
X X X H H H Hi-Z Hi-Z Both bytes deselected;Power Down
L L X L H H DATA, Hi-Z Write to upper byte only
L L X H L H Hi-Z DATA. Write to lower byte only
L L X L L H DATA, DATA, Write to both bytes
L H L L H H DATA Hi-Z Read upper byte only
L H L H L H Hi-Z DATA,, | Readlowerbyte only
L H L L L H DATA_, DATA,, | Read both bytes
X X H X X X Hi-Z Hi-Z Outputs disablcd

SEMAPHORE READ/WRITE CONTROL
CE\ R/W\ OE\ UB\ LB\ SEM\ VO, ,. 1/0,, MODE
H H L X X L DATA DATA Read data in semaphore flag
X H L 11 11 L DATA DATA,, | Read data in scmaphore flag
H / X X X L I)ATAm DATAJ'I} Write Din0 into semaphore flag
X / X H H L DATA, DATA,, Write Din0 into semaphore flag
L X X L X L - - Not allowed
L X X X L L - - Not allowed
7025RP Package Ordering Guide
Package Style | Case Outline 1/ Description “
Q Q-84 - 84 Pin Quad Flat Package “

Note:

1/ For outline information, see Appendix A (Package Information - Outline Dimension)

"N

¢
7

£

SPACE ELECTRONICS INC.

B 9011241 000013k 565 HM

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

PHONE: (619) 452-4167 _

FAX: (619) 452-5499
INTERNET: 102005.1635@COMPUSERVE.CO
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FUNCTIONAL BLOCK DIAGRAM

7 . A
= a—
BL £ 35 ] (B
CEL — )— _&; CEn
OEL ’ ) OER
A2l — & $ é — AR
Aor —— K 2 l 2 = AR
Ot -/O15L s | — VQsR-VQ15A
coL COLUMN COLUMN CcoL
SEL ["(e] ['{e] SEL
VOoL -VO7L —— YOoR-YO7R
8USY. ] - 8USYa
Ao — ROW MEMORY ROW 7 Am
AoL — SELECT ARAAY SELECT . Aor
NOTES:
1. (MASTER): AL ———— je————— AR
BUSY is output; . H
(SLAVE): BUSY AL —"———a1 AABITRATION fe——= . Acn
is input CEL— = INTERRUPT | ==
2. BUSY outputs OE SEMAPHORE OEn
and INT outputs QEL ——————=1 LOGIC [ C&
are non-tri-stated %L*-‘ [fe—— l_J_@H
push-pui. LAl —————y fe——————— |BR
- I , ? L
Rw _ g R/WR
SEML M/S SEMR
INTL INTR

7025 Dual Port RAM Pinout

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL
1 11/O 8L 22 |I/O 9R 43 |AGR 64 (A 8L
2 (/O 9L 23 |I/O 10R 44 |A 5R 65 |A 9L
3 [I/O 10L 24 |I/O 11R 45 |A 4R 66 {A 10L
4 |1/O 11L 25 [I/O 12R 46 |A 3R 67 |A11L
5 [I/O12L - 26 |1/O 13R 47 {A 2R 68 |A12L
6 (VO 13L 27 |I/O 14R 48 |A 1R 69 LB\ L
7 |GND 28 {GND 49 (A OR 70 {UB\ L
8 (1/O 14L 29 |I/O 15R 50 |INT\R 71 {CE\L
9 {I/O 15L 30 {OE\R 51 |BUSY\R 72 |[SEM\ L
10 |Vce 31 |RWAR 52 |M/S\ 73 |[RWA L
11 |GND 32 [GND 53 |GND 74 |Vcc
12 |1//O OR 33 |SEM\R 54 |BUSY\L 75 [OE\ L
13 |[I/O 1R 34 |CE\R 55 |INT\ L 76 {1/O QL
14 {l/O 2R 35 (UB\R 56 |A QL . 77 /O 1L
15 |Vee 36 [LB\R 57 |A 1L 78 |{GND
16 [I/O 3R 37 |[A12R 58 |A 2L 79 {I/O 2L
17 (/O 4R 38 |[A11R 59 [A3L 80 |I/O 3L
18 [I/O 5R 39 |A 10R 60 jA 4L 81 |I/O 4L
19 |1/0 6R 40 |ASR 61 |[ASL 82 |I/O 5L
20 [I/O 7R 41 |A8R 62 |A 6L 83 [I/O 6L
21 |I/O 85 42 |[A 7R 63 (A7L 84 |i/O7L

4031 SORRENTO VALLEY BLVD.

SAN DIEGO, CA 92121

PHONE: (619) 452-4167

FAX: (619) 452-5499

INTERNET: 102005.1635@COMPUSERVE.COM

> SPACE ELECTRONICS INC
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WAVEFORM OF INTERAUPT TIMING(V

jme. twc
ADDR“a" INTERRUPT SET ADDRESS(2) v ><X><X
i tas® twr® ]
C_E “A” 5\
RW-a: 5'\
. ft— tins (3
|—f.e. q\
| tRC »]
ADDR-s* INTERRUPT CLEAR ADDRESS? ;I()O(X
[ tas®
CEe e
OE-e >

N
Le— tINA ()
NT &

NOTES:

1. All iming is the same for left and right ports. Port *A” may be either the ieft or right port. Port “B" is the port opposite from “A”.
2. See Intarrupt truth table.

3. Timing depends on which enable signal is assertad last.

4. Timing depends on which enable signal Is de-assertad first.

TIMING WAVEFORM OF SLAVE WRITE (M/S = L)

twp

RW \

—
/
twg twH
BUSY

TIMING OF POWER-UP POWER-DOWN

=

CE

_\t* tPu =
lce l,
Iss
SAN DIEGO, CA 92121

SPACE ELECTRONICS INC. orE @) isas
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4031 SORRENTO VALLEY BLVD.

INTERNET: 102005.1635@COMPUSERVE.CO‘

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY(? (W/S = L)

[awey

- twc foom
ADDRR X MATCH ><

twp

RAWR I A

[ { DW ~———————pony 1DH

DATAINR >< VALID
ADDRL > MATCH

- t woD

DATAOUTL ><v,mn

tooo
NOTES: '

' BUSY input equais H tor the writing port.
2 CEL=CEa=lL

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING™" (M/§ = H)

ADDR -
e X ADDRESSES MATCH 3C

taps @ ‘

W&_

te—— [ BAC le——1t BOC
BUSY & '

WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH
TIMING™(M/S = H)

ADDR ‘A" ADDRESS "N y
taps (@

al
m
3

al
o]

ADDR *&* > MATCHING ADDRESS "N”
ft—— t BAA he—— tBOA
BUSY -g-
NOTES: '

1. All timing is the same for left and right ports. Port "A* may be either the left or right part. Port *3° is the port opposite from "A*".
2. Ifwesis violated, the busy signal will be asserted on one side or another but thers is no guarantee on which side busy will be asserted.

T

2

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 9212]

SPACE ELECTRONICS INC.  ruone: 5 ssasien

FAX: (619) 452-5499
INTERNET: 102005.1635@COMPUSERVE.COM
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TIMING WAVEFORM CF WRITE CYCLE NO. 1, W CONTROLLED TIMING(2:5:8)

, e twe |
ADDRESS % *
tHZ —————
CE 4
tAwW
CE 1 /
JBor (B \ f
' fa—1as® we? - twr'?
RW ) N( }ﬁ
) R Y — = l———— (OW ———
DATAouT —'(k “ )
pp————e { W =g { [ =
DATAIN

TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE, UB, LB CONTROLLED TIMING(":3:5:8)

— twc
ADDRESS }k

taw
fo— tad® tewi2 twr?) fe—
UBorTB £
RAR \ /
1OW 1 OH——

DATAIN
NOTES:
1. R/W must be high during all address transitions. . . -
2. A write occurs during the overlap (tEw or twe) of a low UB or LB and a low CE and a low R/W for memory array writing cycle.
3. twn is measured from the earlier of CE or R/W (or SEM or R/W) gcing high to the and of write cycie.
4. During this period, the I/O pins are in the output state and input signals must not be applied.

NG ;

It the CE or SEM low transition occurs simultanecusly with or after the R/W iow transition, the uutputs ;emain in the high impedance stata.
Timing depends on which enable signal is asserted last, CE, R/W or byte control.

. Timing depends on which enable signal is de-assertad first, CE, R/W or byta controi.
If O is low during RW controlled write cycle, the write pulse width must be the lasger of twe or {twz + tow) to allow the /O drivers to turn off and data to-

be placed on the bus for the required bw. It OE is high during an R/W controlied write cycle, this requirement does not apply and the write pulsa can be

as short as the specified twe.

2

—

B 9011241 0000140 T9: wm
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4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPACE ELECTRONICS INC. o @) o

INTERNET: 102005.1635@COMPUSERVE.CO
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TIMING WAVEFORM OF READ WITH BUSY® (M/S = H)

|- twe . >
ADDRR )K MATCH X

- twp
AWR XK //
| t DW toH
DATAN R - > VALID
T s (M
ADDRL =~ MATCH
\ < tEDA taoo
BUSYL \\ ';
- t woD >
DATA OUTL > VALID
toop ¥ — ]

NOTES:

1. To ensure that the earlier of the two ports wins. -
2 CELuCER=L
3. OE = L for the reading port.

TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION('34)

[ Aoa-Aza MATCH X
SIDE®@“A" < RWa

| SEMa

11SPS

( Aos-A2B MATCH X

SDE®+g" < RiWe yd
SEM 4
L SEMs Yy

NOTES:

1. DoR= Dot =L, CER = CEL = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start.

2. A" may be sither left or right port. B" Is the opposite port from *A™.

3. This parameter is measured from R/Wa or SEMa going high to R/Ws or SEMs going high.

4. It1sps is violated, the semaphara will fall positively to one side or the other, but there is not guarantee which side will obtain the flag.

.

4031 SORRENTO VALLEY BLVD.
SAN DIEGO, CA 92121

SPACE ELECTR ONICS INC  PHONE: (19) 4524167

FAX: (619) 452-5499
INTERNET: 102005.1635@COMPUSERVE.COM
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WAVEFORM OF READ CYCLES®

tRC

ADDR X

A

(M (4)

tace ¥

cE A\ N

{1/

tace ¥

A\

A

/)

H—-—-—— tABE @

mI
A

I
o

\\\\

Y 1474

re——
DATAcuT

e~ toH —»

( VALID DATA

{4

tHZ(z)

80SYour \\\\\\\\\j

NOTES

Timing depends on which signal is assarted last, OF, CE, LB, or UB

~-tgpp ¢

2. Timing depends on which signal is de-asserted first CE, OE, LB, or UB.

BUSY has no refation to valid output data.

4. Start ot valid data depends on which timing bacomes affactive last tABE, AOE, IACE, tAA OF 1BDD.

5. SEM=H.

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE("

la—— taA

——-p' - | tOH

Ao - Ao W vaup aopress DK O DK vaupappress K X DK XX XK

j——— (AW —————ra- {WR -

SEw \\\“'Ew’/////// N

— 1AS —re (WP
RW N\

N——""

—_\l

DATAIN VALID
-ra— {DH ﬁ

t{sSoP (= -

» tACE

DATA out
VA

f

tSWRD

& L g

tACE

NOTE:

[4——————— Write Cyclo

1. CE = H for the duration of the above tming (both write and read cycle).

Read Cycle —

N

3. teop delay i s required only in case whera opposite port is complating a write operation to the same address location for simultaneous read operations l

SPACE ELECTRONICS INC

&’ B 9011241 00O0OCOl42 &8L9 Em

141

4031 SORRENTO VALLEY BLVD.

SAN DIEGO, CA 92121
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' 7025RP PINOUT DESCRIPTION
1 Vee Power 43 GND Ground
' 2 QEN Qutput Enable (Left Port) 44 SEMR\ Semaphore Enable (Right Port)
3 . 11001 Data Input/Qutput (Left Port) 45 CER\ Chip Enable (Right Port)
4 /011 Data Input/Output (Left Port) 46 UBR\ Upper Byte Select (Right Port)
' 5 GND Ground 47 LBR\ Lower Byte Salect (Right Port)
& 11021 Data input/Output (Left Port) 48 A12r Address (Right Port)
7 /03t Data Input/Qutput (Left Port) 49 At1r Address (Right Port)
8 1/Q41 Data Input/Output (Left Port) 50 A10r Address (Right Port)
l 9 1/05I Data [nput/Output (Left Port) 51 ASr " |Address (Right Port)
10 /(]3] Data Input/Output (Left Port) 52 A8r Address (Right Port)
11 11071 Data Input/Output (Left Port) 53 A7r Address (Right Port)
12 /08I Data Input/Qutput (Left Port) 54 A6r - Addrass (Right Port)
. 13 /09l Data Input/Qutput (Left Port) 55 ASr Address (Right Port)
14 /010! Data Input/Output (Left Port) 56 Adr Address (Right Port)
15 1/0111 Data Input/Output (Left Port) 57 A3r Address (Right Port)
' 16 /012l Data Input/Output (Lett Port) 58 A2r Address (Right Port)
17 110131 Data Input/Qutput (Left Port) 59 Alr Address (Right Port)
18 GND Ground 60 AOr Address (Right Port)
19 170141 Data input/Output (Left Port) 61 INTR\ Interrupt Flag (Right Port)
. 20 1/015] Data Input/Output (Left Port) 62 BUSYR\ Busy Flag (Right Port)
21 Vee Power 63 M/S\ - |Master or Slave Select
22 GND Ground 64 GND Ground
l 23 {/O0r Data Input/Output (Right Port) 65 BUSYL\ Busy Flag (Left Port)
24 1/O1r Data Input/Output (Right Port) 66 INTL\ Interrupt Flag (Left Port)
25 1/Q2r Data Input/Qutput (Right Port) 67 A0l Address (Left Port)
26 Vee Power 68 A1l Address (Left Port)
l 27 1/O3r Data Input/Qutput (Right Port) 69 A2! Address (Left Port)
28 1/04r Data Input/Qutput (Right Port) 70 A3l Address (Left Port)
29 1/O5r Data input/Qutput (Right Port) 71 A4l Address (Left Port)
l 30 1/O6r Data Input/Qutput (Right Port) 72 ASI Address (Left Port)
31 1/Q7r Data Iinput/Qutput (Right Port) 73 ABI Address (Left Port)
32 1/08r Data Input/Qutput (Right Port) 74 A7l Address (Left Port)
33 1/O9r Data input/OQutput (Right Port) 75 A8l Address (Left Port)
l 34 1/O10r Data Input/Output (Right Port) 76 A9l Address (Left Port)
35 1/Q11r Data Input/Qutput (Right Port) 77 A10l Address (Left Port)
36 1/Q12r Data Input/Qutput (Right Port) 78 Al1l Address (Left Port)
l 37 1/013r Data input/Output (Right Port) 79 A12| Address (Left Port)
38 1/O14r Data Input/Qutput (Right Port) 80 LBL\ Lower Byte Select (Left Port)
39 GND Ground 81 UBL\ Upper Byte Select (Left Port)
: 40 1/015r¢ Data Input/Output (Right Port) 82 CEL\ Chip Enable (Left Port)
l 41 QER\ Qutput Enable (Right Port) 83 . SEML\ Semaphore Enable (Left Port)
42 R/WR\ Read/Writs Enable (Right Port) 84 R/WL\ Read/Write Enable (Left Port)
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