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HIGH-SPEED EPI-CMOS 4096 X 9-BIT

PARALLEL FIFO

7204ERP

FEATURES: DESCRIPTION:
· 4096 x 9-bit organization
· RAD-PAK® radiation-hardened against natural space

radiation
· Manufactured on an epitaxial substrate for improved SEL

performance
- SEL

TH
: No Latchup > 100 MeV/mg cm2

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

· Package:
-28 pin RAD-PAK® flat pack

· Asynchronous read/write operation
· A high speed CMOS Epi Technology
· Retransmit capability
· Propagation Time (max access time):

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

· 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

Space Electronics’ 7204ERP (RP for RAD-PAK®) high-speed FIFO microcircuit
features a minimum 100 kilorad (Si) total dose tolerance; dependent upon
orbit. It is 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
used in data  communications applications where a parity bit for error
checking is necessary.  The retransmit capability allows the read pointer to
be reset to its initial position without affecting the write pointer.  The RAD-
PAK® technology incorporates radiation shielding in the microcircuit
package.  It eliminates box shielding while providing required lifetime in
orbit.  The 7204ERP features the same system performance and architecture
as the commercial counterparts and is manufactured on an epitaxial
substrate to enhance single event latchup performance.  Capable of surviving
in space environments, the 7204ERP is ideal for satellite, spacecraft, and
space probe missions.  This product is available with packaging and
screening up to Class S.

 (619) 452-4167  -   Fax: ( 619) 452-5499  -   www.spaceelectronics.com

All data sheets are subject to change without notice
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PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

V(egatloVylppuS
CC

)DNG- V
CC

3.0- 0.7 V

egatloVtuptuOrotupnI V
NI

3.0-DNG V
CC

3.0+ V

egnaRerutarepmeTegarotS T
S

56- 051+ oC

egnaRerutarepmeTgnitarepO T
A

55- 521+ oC

7204ERP ABSOLUTE MAXIMUM RATINGS

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

egatloVylppuSevitisoP V
CC

5.4 5.5 V

egatloVtupnIleveLhgiH V
HI

2.2 -- V

egatloVleveLwoL V
LI

-- 8.0 V

7204ERP RECOMMENDED OPERATING CONDITIONS

NNNNNUUUUUMMMMMBBBBBEEEEERRRRR NNNNNAAAAAMMMMMEEEEESSSSS DDDDDEEEEESSSSSCCCCCRRRRRIIIIIPPPPPTTTTTIIIIIOOOOONNNNN

1 W elbanEetirW

6-2 0D-3D,8D stupnI

7 IX nInoisnapxE

8 FF galFlluF

31-9 8Q,3Q-0Q stuptuO

41 DNG dnuorG

51 R elbanEdaeR

91-61 7Q-4Q stuptuO

02 FH/OX galFlluFflaH/tuOnoisnapxE

12 FE galFytpmE

22 SR teseR

32 TR/LF timsnarteR/daoLtsriF

72-42 4D-7D stupnI

82 V
CC

ylppuSrewoP

7204ERP PINOUT DESCRIPTION
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7204ERP TIMING CHARACTERISTICS  1

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS
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LI --
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Am2-= V
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4.2 -- V

ecnaticapaCtupnI 2/ C
NI

-- 8 Fp
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8 Fp

7204ERP DC ELECTRICAL CHARACTERISTICS  1

NOTE:
1/  V

CC
 = 5 + 5% volts;  T

A
 = -55 to +125 oC.

2/  F = 1MHz.
3/  V

IH
 max = V

CC
 + 0.3V.  V

IL
 min = -0.3V or -1V pulse width 50ns.

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS
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sn
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t
RR
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--
--
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sn
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PARALLEL FIFO

7204ERP
7204ERP TIMING CHARACTERISTICS  1 (cont)

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

htdiWesluPdaeR 2/
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
WPR

03
04
05

--
--
--

sn

woLataDotwoLdaeR 3/
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
ZLR

5
5
01

--
--
--

sn

Z-woLataDotHGIHetirW 3/ 4/
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
ZLW

01
01
51

--
--
--

sn

hgiHdaeRmorfdilaVataD
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
VD

5
5
5

--
--
--

sn

Z-hgiHsuBataDothgiHdaeR 3/
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
ZHR

--
--
--

02
52
03

sn

ELCYCETIRW

emiTelcyCetirW
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
CW

04
05
56

--
--
--

sn

htdiWesluPetirW 2/
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
WPW

03
04
05

--
----

sn

emiTyrevoceRetirW
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
RW

01
01
51

--
--
--

sn

emiTpu-teSataD
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
SD

81
02
03

--
--
--

sn

emiTdloHataD
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
HD

0
0
0

--
--
--

sn
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7204ERP
7204ERP TIMING CHARACTERISTICS  1  (cont)

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

ELCYCTESER

emiTelcyCteseR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
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--
--
--

sn
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04-xPRE4027
05-xPRE4027

t
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--
--
--

sn

emiTpu-teSteseR 3/
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
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--
--
--

sn

emiTyrevoceRteseR
03-xPRE4027
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t
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51

--
--
--

sn

ELCYCTIMSNARTER
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t
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--
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sn

htdiWesluPtimsnarteR 2/
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--

sn

emiTpu-teStimsnarteR 3/
03-xPRE4027
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05-xPRE4027

t
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04
05

--
--
--

sn

emiTyrevoceRtimsnarteR
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t
RSR
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--
--
--

sn

SGALF

woLFEotteseR
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04-xPRE4027
05-xPRE4027

t
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--
--
--

04
05
06

sn
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7204ERP
7204ERP TIMING CHARACTERISTICS  1  (cont)

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

hgiHFFdnaFHotteseR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
HFH

t,
HFF

--
--
--

04
05
06

sn

woLFEotwoLdaeR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
FER

--
--
--

03
03
54

sn

hgiHFFothgiHdaeR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
FFR

--
--
--

03
53
54

sn

hgiHFEretfahtdiWesluPdaeR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
EPR

03
04
05

--
--
--

sn

hgiHFEothgiHetirW
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
FEW

--
--
--

03
53
54

sn

woLFFotwoLetirW
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
FFW

--
--
--

03
53
54

sn

woLgalFFHotwoLetirW
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
FHW

--
--
--

04
05
06

sn

hgiHgalFFHothgiHdaeR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
FHR

--
--
--

04
05
06

sn

hgiHFFretfahtdiWesluPdaeR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
FPW

03
04
05

--
--
--

sn
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HIGH-SPEED EPI-CMOS 4096 X 9-BIT

PARALLEL FIFO

7204ERP

7204ERP TIMING CHARACTERISTICS  1  (cont)

NOTE:
1/  V

CC 
 = +5V: T

A
 = +25 oC; use switching test circuit.  AC tests are performed with input rise and fall times of 5ns or less, timing reference levels of 1.5V, 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.

PPPPPAAAAARRRRRAAAAAMMMMMEEEEETTTTTEEEEERRRRR SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL MMMMMIIIIINNNNN MMMMMAAAAAXXXXX UUUUUNNNNNIIIIITTTTTSSSSS

WOLOXotWOLetirW/daeR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
LOX

--
--
--

03
04
05

sn

HGIHOXotHGIHetirW/daeR
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
HOX

--
--
--

03
04
05

sn

htdiWesluPIX 2/
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
IX

03
04
05

--
--
--

sn

emiTyrevoceRIX
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
RIX

01
01
01

--
--
--

sn

emiTpu-teSIX
03-xPRE4027
04-xPRE4027
05-xPRE4027

t
SIX

01
01
51

--
--
--

sn
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RETRANSMIT
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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
at the user’s own risk.  Prices and specifications are subject to change without notice.

No patent rights 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

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.



SPACE ELECTRONICS INC.
SPACE PRODUCTS GROUP

©1999 Space Electronics Inc.
All rights reserved.

0312.99Rev3 11

HIGH-SPEED EPI-CMOS 4096 X 9-BIT

PARALLEL FIFO

7204ERP

SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL
DDDDDIIIIIMMMMMEEEEENNNNNSSSSSIIIIIOOOOONNNNN

MMMMMIIIIINNNNN NNNNNOOOOOMMMMM MMMMMAAAAAXXXXX

A 090.0 901.0 341.0

b 510.0 710.0 220.0

c 400.0 500.0 900.0

D --- 027.0 047.0

E 083.0 014.0 024.0

1E --- --- 044.0

2E 081.0 082.0 ---

3E 030.0 560.0 ---

e CSB050.0

L 093.0 004.0 014.0

Q 120.0 530.0 540.0

1S 000.0 720.0 ---

N 82

28 PIN RAD-PAK® FLAT PACKAGE

F28-01
NOTE: ALL DIMENSIONS IN INCHES.
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SSSSSYYYYYMMMMMBBBBBOOOOOLLLLL

DDDDDIIIIIMMMMMEEEEENNNNNSSSSSIIIIIOOOOONNNNN

MMMMMIIIIINNNNN NNNNNOOOOOMMMMM MMMMMAAAAAXXXXX

A --- 771.0 522.0

b 410.0 810.0 620.0

2b 540.0 050.0 560.0

c 800.0 010.0 810.0

D --- 004.1 584.1

E 015.0 595.0 026.0

Ae CSB006.0

2/Ae CSB003.0

e CSB001.0

L 041.0 051.0 061.0

Q 510.0 040.0 060.0

1S 500.0 520.0 ---

2S 500.0 --- ---

N 82

28 PIN RAD-PAK® DUAL IN-LINE PACKAGE

D28-03
NOTE: ALL DIMENSIONS IN INCHES.


