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FEATURES: DEscriPTION:
4096 x 9-bit organization Space Electronics'7204ERP (RP for Rap-Pax®) high-speed FIFO microcircuit
Rao-Pa®radiation-hardened against natural space features a minimum 100 kilorad (Si) total dose tolerance; dependent upon
radiation orbit.Itis organized such that the data is read in the same sequential order

that it was written. Full and Empty flags are provided to prevent overflow
and underflow. The expansion logic allows unlimited expansion capability
in work size and depth with no timing penalties. Twin address pointers
automatically generate internal read and write addresses, and automatically
increment with the write and read pin. The 7204ERP 9-bits wide data are

Manufactured on an epitaxial substrate for improved SEL
performance

- SEL,,:No Latchup > 100 MeV/mg cm?

A total dose hardness > 100 krad (SI); dependent upon

orbit used in data communications applications where a parity bit for error
Package: checking is necessary. The retransmit capability allows the read pointer to
-28 pin Rao-Pax® flat pack be reset to its initial position without affecting the write pointer. The Rap-
Asynchronous read/write operation Pak® technology incorporates radiation shielding in the microcircuit
A high speed CMOS Epi Technology package. It eliminates box shielding while providing required lifetime in
Retransmit capability orbit. The 7204ERP features the same system performance and architecture
Propagation Time (max access time): as the commercial counterparts and is manufactured on an epitaxial
-30ns: 7204ERPx-30 substrate to enhance single event latchup performance. Capable of surviving
_40ns: 7204ERPx-40 in space environments, the 7204ERP is ideal for satellite, spacecraft, and

space probe missions. This product is available with packaging and

-50ns: 7204ERPx-50 .
screening up to Class S.

Status flag: empty, half-full, full fast
Fully expandable in both word depth and width
Bi-directional applications

Low power
Battery back-up operation
TTL compatible
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7204ERP Pinout DescripTion
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7204ERP

NumBeR NAMES DescripTioN
1 w Write Enable
2-6 D8, D3- DO Inputs
7 X Expansion In
8 fF Full Flag
9-13 Q0-Q3,Q8 Outputs
14 GND Ground
15 R Read Enable
16 - 19 04-Q7 QOutputs
2 XO/HF Expansion Out/Half Full Flag
21 [ Empty Flag
22 RS Reset
23 FL/RT First Load/Retransmit
24 -77 D7 - D4 Inputs
28 Ve Power Supply

7204ERP Assorute Maximum Rarines

P ARAMETER SymBoL Min Max Units
Supply Voltage (V. - GND) Ve -03 7.0 vV
Input or Output Voltage v, GND - 03 Ve +03 Vv
Storage Temperature Range T, -65 +150 °C
Operating Temperature Range T, -55 +125 °C
7204ERP Recommenpep OPERATING CONDITIONS
P ARAMETER SymsoL Min Max Unrts
Positive Supply Voltage Ve 45 55 V
High Level Input Voltage vy 22 - V
Low Level Voltage V. - 08 V
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7204ERP DC Evecrricat CHARACTERISTICS

P ARAMETER SYmBOL Min Max Units

Operating Supply Current
7204ERPx-30 | - 140 A
7204ERPx-40 o - 135

7204ERPx-50 - 125

Standby Supply Curent ] = W = FLART = V)
7204ERPx-30 | - 15 mA

7204ERPx-40 s _ 15

7204ERPx-50 - 15

Power Down Current  All input =V - 0.2V

7204ERPx-30 - 2
| mA
7204ERPx-40 @ - )

7204ERPx-50 - 2

Input Leakage Current 0.4V <V <V | - +1 UA

QOutput Leakage Current R=V, 04V < Voo <V | - +10 UA

H"

Input Low Voltage vV - 08 Vv

Input High Voltage V 2.2 - vV

Output Low Voltage V. = min, |, = 8mA vV - 0.4 vV

rooL oL

Output High Voltage V. = min, | = -2mA v 24 - Vv

rOH OH

Input Capacitance 2/ C - 8 pF

QOutput Capacitance 2/ C - 8 pF

Nore:

1V, =5£5%volts; T, =-5510+125°C.

2/ F=1MHz

34V, max=V_+03V.V min=-0.3Vor-1V pulse width 50ns.

7204ERP TiminG CHARACTERISTICS '

P ARAMETER SymBoL Min Max Units

READ CYCLE

Read Cycle Time
7204ERPx-30 40 - ns
7204ERPx-40 i 50 -
7204ERPx-50 65 -

Access Time
7204ERPx-30 - 30 ns
7204ERPx-40 A - 40
7204ERPx-50 - 50

Read Recovery Time
7204ERPx-30 10 - ns
7204ERPx-40 i 10 -
7204ERPx-50 15 -
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7204ERP Timing CHaracteristics " (cont)

P ARAMETER SyYmBOL Min Max Units
Read Pulse Width 2/
7204ERPx-30 . 30 - ns
7204ERPx-40 RPW 40 -
7204ERPx-50 50 -
Read Low to Data Low 3/
7204ERPx-30 . 5 - ns
7204ERPx-40 R 5 -
7204ERPx-50 10 -
Write HIGH to Data Low-Z 3/ 4/
7204ERPx-30 . 10 - ns
7204ERPx-40 WL 10 -
7204ERPx-50 15 -
Data Valid from Read High
7204ERPx-30 . 5 - ns
7204ERPx-40 W 5 -
7204ERPx-50 5 -
Read High to Data Bus High-Z 3/
7204ERPx-30 . - 20 ns
7204ERPx-40 RHZ - 25
7204ERPx-50 - 30
WRITE CYCLE
Write (ycle Time
7204ERPx-30 . 40 - ns
7204ERPx-40 W 50 -
7204ERPx-50 05 -
Write Pulse Width 2/
7204ERPx-30 ' 30 3 ns
7204ERPx-40 WeW 40
7204ERPx-50 50
Write Recovery Time
7204ERPx-30 ; 10 - ns
7204ERPx-40 W 10 -
7204ERPx-50 15 -
Data Set-up Time
7204ERPx-30 . 18 - ns
7204ERPx-40 05 20 -
7204ERPx-50 30 -
Data Hold Time
7204ERPx-30 ; 0 - ns
7204ERPx-40 DK 0 -
7204ERPx-50 0 -
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7204ERP TiminG CHARACTERISTICS T (cont)

P ARAMETER SymBoL Min Max Units
RESET CYCLE

Reset Cycle Time

7204ERPx-30 . 40 - ns
7204ERPx-40 e 50 -

7204ERPx-50 65 -

Reset Pulse Width 2/

7204ERPx-30 ' 30 - ns
7204ERPx-40 B 40 -

7204ERPx-50 50 -

Reset Set-up Time 3/

7204ERPx-30 ' 30 - ns
7204ERPx-40 RS 40 -

7204ERPx-50 50 -

Reset Recovery Time

7204ERPx-30 . 10 - ns
7204ERPx-40 R 10 -

7204ERPx-50 15 -

RETRANSMIT CYCLE

Retransmit (ycle Time

7204ERPx-30 ; 40 - ns
7204ERPx-40 fIc 50 -

7204ERPx-50 65 -

Retransmit Pulse Width 2/

7204ERPx-30 . 30 -- ns
7204ERPx-40 il 40 -

7204ERPx-50 50 -

Retransmit Set-up Time 3/

7204ERPx-30 . 30 - ns
7204ERPx-40 s 40 -

7204ERPx-50 50 --

Retransmit Recovery Time

7204ERPx-30 . 10 - ns
7204ERPx-40 PR 10 -

7204ERPx-50 15 -

FLAGS

Reset to EF Low

7204ERPx-30 . - 40 ns
7204ERPx-40 fil - 50

7204ERPx-50 - 60
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7204ERP TiminG CHARACTERISTICS ! (cont)

P ARAMETER SymBoL MiN Max Units

Reset to HF and FF High

7204ERPx-30 . - 40 ns
7204ERPx-40 A - 50
7204ERPx-50 - 60
Read Low 1o EF Low
7204ERPx-30 ; - 30 ns
7204ERPx-40 At - 30
7204ERPx-50 - 45
Read High to S High
7204ERPx-30 . - 30 ns
7204ERPx-40 At - 35
7204ERPx-50 - 45
Read Pulse Width after EF High
7204ERPx-30 . 30 - ns
7204ERPx-40 ot 40 -
7204ERPx-50 50 —
Write High to [ High
7204ERPx-30 ; - 30 ns
7204ERPx-40 WEE - 35
7204ERPx-50 - 45
Wite Low to FF Low
7204ERPx-30 ' - 30 ns
7204ERPx-40 e - 35
7204ERPx-50 - 45
Wiite Low to HF Flag Low
7204ERPx-30 ' - 40 ns
7204ERPx-40 e - 50
7204ERPx-50 - 60
Read High to HF Flag High
7204ERPx-30 ' - 40 ns
7204ERPx-40 e - 50
7204ERPx-50 - 60
Read Pulse Width after FF High
7204ERPx-30 . 30 - ns
7204ERPx-40 et 40 -
7204ERPx-50 50 -
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7204ERP TiminG CHaRACTERISTICS " (cont)

P ARAMETER SymsoL Min Max Unirs

Read/Wite LOW to X0 LOW

7204ERPx-30 : - 30 ns
7204ERPx-40 oL - 40
7204ERPx-50 - 50

Read/Write HIGH to X0 HIGH
7204ERPx-30 t - 30 ns
7204ERPx-40 04 - 40
7204ERPx-50 - 50

XI Pulse Width 2/
7204ERPX-30 t 30 - ns
7204ERPx-40 X a0 -
7204ERPX-50 50 -

X Recovery Time
7204ERPX-30 t 10 - ns
7204ERPx-40 xR 10 -
7204ERPX-50 10 -

X Set-up Time
7204ERPx-30 t 10 - s
7204ERPX-40 Xs 10 -
7204ERPx-50 15 -

Nore:

1V =+5VT, = +25"Cuse switching test circuit. ACtests are performed with input rise and fall times of 5ns or less, timing reference levels of 1.5, input pulse levels
of 0 to 3.0V and the output load circuit, unless otherwise specified.

2/ Pulse widths less than minimum value are not allowed.

3/ Values guaranteed by design, not currently tested.

4/ Only applies to read data flow-through mode.
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Asynchronous Write and Read Operation

- tRC >t tRPW——
l— {A— tRR—le— tA—>
R N N A
RZ~ tov le—— tRHZ ——]
Qo—Qa < DATAouT VALW@ DATAouT VALID
twe -
_ —— tWPW ——plt—— tWR——|
w X H X /
Dt DS—»l<— tDH —:‘
I:)o—Da DATA N VALID { DATAIN VALID S
N /| AN /
Full FlagTiming From Last Write to First Read
LASTWRITE | IGNORED FIRST READ
W l//
tRFF

tWFF
- <—;P
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Empty Flag Timing from Last Read to First Write

LAST READ I IGNORED FIRST WRITE

\_71‘—
™M

DATAOUT el Q:. @ Q:

=l

RETRANSMIT
‘ﬂi tRTC 7#

WA / \‘\

Valid Flag

NOTE A: The EF, FF, and XO/HF status flags are valid after completion of the retransmit cycle.

Empty Flag Timing

/

EF /|

AN NN 4

]l

Full Flag Timing

FF 71
"IN RN RN
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Half-Full Flag Timing

=

I

ol

{ WHF
AF RALF-FULL OR LESS MORE THAN HALF-FULL

HALF-FULL OR LESS

Expansion Out

WRITE TO
—_ LAST PHYSICAL
w LOCATION
READ FROM
B LAST PHYSICAL
LOCATION
txoL tXoH

txoL txoH
X0

Expansion In

ty txiR ——»
LA N
XIS \WRITE TO
_ FIRST PHYSICAL
W LOCATION /

N

/

Tl

The information in this data sheet is believed to be reliable. However, Space
Electronics assumes no liability for the use of this information. Use shall be entirely
atthe user's own risk. Prices and specifications are subject to change without notice.

No patentrights or licenses to any circuits described in this data sheet are implied or
granted to any third party.

Space Electronics'products are not designed or intended for use in devices or systems
intended for surgical implants or applications used to support or sustain life, or in

0312.99Rev3

txis

READ FROM
FIRST PHYSICAL/

LOCATION

any other application in which the failure of the Space Electronics product could
create a situation in which personal injury or death might occur. Space Electronics
assumes no liability for damages, including consequential or incidental damages,
arising out of the use of its products in such applications.

Space Electronics products are protected under the US patent: 5,635,754. Other
patents may be pending or applied for.
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f PIN #1 INDEX MARK

| = | |
1 1
{ ‘ i i ‘
f f .
L { { 1
e [ } } 1
| 3 28 LDFP 3 | D
b l | 1 l
P | | 1
* : I i :
st
[ E1 1
‘ E
| | .
A i | ‘ | {
. —
f E2 1 —~ E3
28 Pin Rap-Pax® Fuar Packace
SyuboL Dimension
Min Nom Max
A 0.090 0.109 0.143
b 0.015 0.017 0.022
C 0.004 0.005 0.009
D 0.720 0.740
£ 0380 0.410 0420
£l 0.440
£2 0.180 0.280
£3 0.030 0.065
e 0.050 BSC
L 039 0.400 0410
Q 0.021 0.035 0.045
N 0.000 0.027
N 28
F28-01
NoTE: ALL DIMENSIONS IN INCHES.
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— ) ) —— —— ——

2 3 \ N/2
INDEX AND saese e e
TERMINAL NO. 1
ID AREA
D
! |
s2 ? |
T A i
c———~ |
Q L
S1—= o ‘>‘ e }—— eA/2
b2 —=— =~ b eA
28 Pin Rap-Pak® Duat IN-Line Packace
DIMENSION
SymBoL
Min Nom Max
A -—- 0.177 0.225
b 0.014 0.018 0.026
b2 0.045 0.050 0.065
C 0.008 0.010 0.018
D — 1.400 1.485
E 0.510 0.595 0.620
eA 0.600 BSC
eA/2 0.300 BSC
e 0.700 BSC
L 0.140 0.150 0.160
Q 0.015 0.040 0.060
S1 0.005 0.025 -—-
S2 0.005 - -
N 28
D28-03
NOTE: ALL DIMENSIONS IN INCHES.
0312.99Rev3 12

©1999 Space Electronics Inc.
All rights reserved.



