PNC TJ8216 98-003

o4 o001 —YDHE
(2 27 LERED

(BIF - BRABIRREER ROEBRES)

199843H




BUXBIOENOAFRES>VWTR, TREBHVWADETI W,
T39-11 RERABMHBEBHRKFHBL -3 3
BhE - EMHAREREA
REWER DBNMARNEN  HrEEs

Bnquires about copyright and reproduction should be addressed to:Technology
Management Section, Tokai Works, Power Reactor and Nuclear Fuel Development
Corporation, 4-33 0-aza-Muramatsu, Tokai-mura, Naka, Ibaraki-ken, 319-11, Japan

BOE - EMFAREER (Power Reactor and Nuclear Fuel Development
Corporation)




PNC Tj82 16 98-003
199843A

MsHEN v/ /703 P 1 —5 OB
(Y27 LEKED

BHER”  fhugE®

3 B

F B RAABHELERER 2 & O RBRICEIT 5 BB, MBI T oA T 2 MR
BRitvf Zuars¥a—g it LEMREREETESORERLATHS, “OBERIZLY
BEI—TNOFEHEIR., BRI LS EEDEORL, REMUICE2ETROMMATIEL
25,

TITH, WHEAREvA 70 a v P a—F Z XA BEROEBHLIZEIT 2V AT AOBEEITH
OOV AT LREEER AR & L TTtE~A 2 o HBR y RARZ PARIRER] O AT LH
HET-oE,

ZOBRFHIH T - T R KR UEHEEE -~/ 7o ar ¥a—F DT Ly Kol — FRE-
RIEORREREZ, N7V v FI CHEFFZER LA REv 7 2ol a—F2 AL
o ZOMBERE<A 7 ool Ya—2 X, EFEREN 10RAD 2E X IRIBICSH - THIEET S
bOL L, 10°RAD (EHERE) ZHEL LI b0 HAAALTERZITo 7,

FHERE, ZEETRERLEIHNF - BRNEREER & ORI & D L L %%
DERTH %,

RWES 0004142
FREELTRE  WiBFER FARBEMMBARE RBOspRs
X: AEEFRMES 27 LB ZBHE - BETRSBE BFRE_F



PNC TJ8216 98-003
March, 1998

The Deveiopment of
Radiation Hardened Microcomputer System
—System Design—

Yoshikatsu Kuroda®, and Atsushi Nakajima®

Abstract

In order to automate electronic equipments in the future facilities ; for example, | FBR
fuel reprocessing facility, it is essential that radiation hardened (Rad-hard) electronic
equipments, which mainly consist of Rad-hard microcomputer with operation capability in
high dose rate irradiations, are developed. The development of them will enable to reduce a
number of signal cables, promote the efficiency of work by autonomic control, and cut down
the costs of conservation by longer term reliability of the systems.

In this development, we designed the equipment of vy -ray spectrum analysis with
Rad-hard microcomputer to verify the system realizing automatic system in the facilities.

In designing this system, we applied Rad-hard microcomputer with hybrid IC
technology, based on the results of its BBM design and trial manufacture implemented
before. This microcomputer was designed to be able to perform in high levels of total dose,
more than 107 rad and up to 108 rad as a goal.

This work was performed by Mitsubishi Heavy Industries, LTD. under contract with Power
Reactor and Nuclear Fuel Development Corporation.
Contract No. : 09C4142 |
PNC Liaison : Components and Materials Development Section, Engineering Techmnology
Development Division, Tokai Works.
3 : No.2 Electronics Designing Section, Missile & Electronics Department, Nagoya
Guidance & Propulsion System Works.
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with detector latch
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. HS5—6564 7RH

- Fas 17O LB AEY
- e :8KX8 Static RAM

‘MiEEtERE CTOTAL DOSE 3X10°Rad (Si)
P AF NI FHR 1 0mA (MAX)

- BRI c100mA (2MHz) .
T EAFYA44:50ns (MAX). 35ns (TYP)
CEERERH - 55C~+125%C




SEMICONDUCTOR

HS-65647RH

Radiation Hardened

August 1995 8K x 8 SOS CMOS Static RAM
Features Functional Diagram
* 1.2 Micron Radiation Hardened SOS CMOS
- 5 L]
Total Dose 3 x 10 RAD1(1SI) n s now | o 120x 512
= Transient Upset >1 x 107" RAD (Siys ROW 5 . ¥77 |oECCDER | o | MEMORY AHRAY
- Single Event Upset < 1 x 1072 Errors/Bit-Day =
* Latch-up Free — |““"|
+ LET Threshold >250 MEV/mg/em2 "”:._._k_ meur 1 cotumnvo
* Low Standby Supply Current 10mA {Max) : cgﬁrr ase
» Low Operating Supply Current 100mA (2MHz) E- COLUMN BECODER
* Fast Access Time 50ns (Max), 35ns (Typ) vor ! é AlcoL é
» High Output Drive Capability E2 eeesse
* Gated input Buffers (Gated by E2) L
Ef »—
* Six Transistor Memory Call = 4] conmo
+ Fully Statle Dosign = CIRCur
» Asynchronous Operation w
s CMOS Inputs
= 5V Single Power Supply TRUTH TABLE
* Military Temperature Range -55°C to +125°C — p— —
« industry Standard JEDEC Pinout Et E2 G w MODE
. aa 0 X X Low Power Standby
Description
X isabled
The Hamis HS-65647RH is a fully asynchronous 8K x 8 || ! X Ois
radiation hardened static RAM. This RAM is fabricated using 0 1 1 1 Enabled
the Harris 1.2 micron silicon-on-sapphire CMOS technology.
This technology gives exceptional hardness to aff types of o 1 ¢ ) Read
radiation, including neutron fluence, total ionizing dose, high
intensity ionizing dose rates, and cosmic rays, o 1 X 0 Writa
Low power operation Is provided by a fully static design. Low
standby power can be achieved without pull-up resistors,
dus to the gated input butfer design.
Ordering Information
PART NUMBER TEMPERATURE RANGE PACKAGE
HS1-65647RH-Q -55°C to +125°C 28 Lead SBDIP
HS1-65647RH-8 -55°C to +125°9C 28 Lead SBOIP
H51-65647RH/Proto -85°C to +125°C 28 Lead SBDIP
HS1-65647AH/Sample +25°C 28 Load SBDIP
HS9-65647RH-Q -85°C to +125°C 28 Lead Ceramic Flatpack
HS9-65647RH-8 -55°C to +125°C 28 Lead Ceramic Flatpack
HS9-65647RH/Proto -§5°C to +125°C 28 Lead Ceramic Flatpack
HE8-65647RH/Sample +35°C 28 Lead Ceramic Flatpack
HSgA-85647RH-Q -55°C to +125°C 36 Lead Ceramic Flatpack

CAUTION: These dewicas are sengltive to etectrostatic dischargs. Users shaud follow proper 1.C. Handling Procedures.

Copynght © Hartls Corporation 1995

B 4362271 003429 Lla B8
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HS-65647RH

Pinouts

H81-65647RH 28 LEAD CERAMIC DUAL-IN-LINE
METAL SEAL PACKAGE (SBDIP)
MIL-STD-1835 CDIP2.T28
TOP VIEW

HSHA-65647RH 36 LEAD CERAMIC METAL

HS9-66647RH 28 LEAD CERAMIC METAL
SEAL FLATPACK PACKAGE (FLATPACK)
MIL-STD-1835 CDFP3-F28

TOP VIEW
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Specifications HS-65647RH

Absolute Maximum Ratings Reliability Information
Supply Voltaga . .......... e edb s treatat e e +7.0V  Thermal Reslstance 0 B
Input, Output or YO Voltage .. .......... GND-0.3V to VDD+0.2V 28 Lead SBDIP Package............. 45°C/W 8.0°C/W
Storage Temperature Range .................-65°C to +150°C 28/36 Lead Ceramic Flalpack Package.. 53.4°C/W  7.4°CAV
Junction Temperature. .. .......ovvuutts vesraan ve-.. HF178°%C Maximum Package Power Dissipation at +125°C Ambient
Lead Temporature (Soldering 108)............... v eee. H300°C 28 Lead SBOIP Package. .. ....coovvviiirnnnennnanns 1.11W
Typical Derating Factor. . .......... 3mAMHz Increase in IDDOP 28/36 Lead Ceramic Flatpack Package. . .............. 0.94W
ESD Classification ......... et ieataeerranras Class 1  1f device power exceads package dissipation capability, provide haat
sinking or derate linearly at the following rate:
28 Lead SBDIP Package........... PP 22.2mwic
2836 Lead Ceramic Flatpack Package............. 18.7mW/C
CAUTION: Stresses abova those listed m “Absolute Maximum Falings® may cause pemmarent damage lo the device. This s a strass only rating and operation
of ihwe device at these or any other conditions above those indicated m the operational sections of this specification s not implied.
Operating Conditions
Cperating Voitage Range (VDD) ............... +45V o +55V  InputHighVolage (VIH}......... .. ... ... 0.8VDD to VDD
Operating Temperature Range (Ta) ......... ...-55°C10+125°C  Data Retention Supply Voltage . . . ..........coeroinn.n, 20v
Input Low Voltage (ViL) ............... ... orer W0 302V0D  inputRissand FaliTime . ... . ... ..o, 40ns Max,
TABLE 1. UC ELECTRICAL PERFORMANCE CHARACTERISTICS
MITS
{NOTE 1) GROUP A -
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN } MAX ] UNITS
High Laval Output VOH VDD =45V, 10 =-5mA 1,2,3 -55°C, +25°C, VDD- - \'
Voltage VI =VDD or GND +85°C, +125°C 04
Low Lavel Output VoL VDD = 4.5V, [0 = 8,0mA 1,23 -55°C, +25°C, - 0.4 v
Voltaga Vi=VDDor@GND . +85°C, +125°C
High impedance Output | 10ZLer | VDD = 5.5V, VO = GND or 1,3 -559C, +25°C 10 | 10 nA
Leakage Current 10ZH VDD, Vi = VDD or GND
E7= VDD, E2=0V 2 +85°C el B e
o 2 +1285°C 60 | 60 HA
input Leakage Current IHorliL | VDD =5.5V, VI = VDD or 1,2,3 -55°C, +25°C, -1.0 1.0 A
GND ' +85°C, +125°C
Standby Supply Current IDDSB VDD =5.5V, 10 = tmA, 1,3 -55°C, +25°C - 500 HA
(Note 3) { Vi=VDDorGND
ET= VDD, E2=0V 2 +85°% o R L
2 +125°¢C - 10 mA
Enable Supply Current iDDEN [ VDD = 5.5V, |0 = OmA, 3 -55°C - 77 mA
Vi = VDD or GND
ET=0.0V, E2=VOD 1 +25°C - § ™| mA
e 2 +B5°C, +125°C - 84 mA
Cperating Supply IDDOP | VDD = 5.5V, [0 = 0mA, 3 -55°C - 100 mA
Current (Note 2) VI =VDD or GND,
ED = VDD, ET = ov’ 1 ) +25°C - 86 mA
t=2MHz 2 +85°C, +125°C - 75 mA
Data Ratention Suppiy IDDDR | VDD = 2.0V, IO = OmA, 1,3 -55°C, 425°C - 50 BA
Current VI =VDD or GND
£7=VDD, E2= 0V 2 +85°C - 1 mA
2 +125°C - 4 mA
Functional Tests FT VDD = 4.5V and 5.5V 7.8A, 8B -55°C, +25°C, - - -
VI =VDD or GND, f = IMHz +85°C, +1259C
Noise Immunity FN VDD =45, VIL = (.2 VDD 7.B8A, BB -559C, +25°C, - - -
Functional Test VIH=0.8 VDD, f =« TMHz +85°C, +125°C
NOTES:
1. All voltages referenced to device GND.
2. Typical IDDOP derating = 3mA/MHz (3mA increase in IDDOP ger 1MHz increass in addrass fraquency.)
3. In order for this device to be in low power standby mode. E2 must ba disabied (low).

Spec Number 518729
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Specifications HS-65647RH

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
(NOTES 1,2,3)| GROUPA
PARAMETER SYMBOL { CONDITIONS | SUBGROUPS TEMPERATURE MIN | MAX | UNITS
Address Access Time TAVQV | VDD =4.5v 9,10, 11 -55°C, +25°C, +85°C, +125°C | - 50 ns
Quiput Enable Accass Time |  TGLQV | VDD = 4.5v 9,10, 11 -B5°C, +25°C, +85°C, +125°C | - 15 na
Chip Enable Access Time TEILOV {VDD=4.5v 9, 10, 11 -55°C, +25°C, 485°C, +125°C | - | =0 ns
TE2HQV
Write Recovery Time TWHAX | VDD =4.5v 8, 10, 11 -55°C, +25°C, +85°C, +125°C | 0 . ns
TETHAX
TE2LAX
Chip Enable to End-of-Writs | TEILEAH { VDD = 4.5V 9, 10, 11 -55°C, +25°C, +85°C, +125°C | 35 | - ne
TE2HERL
Address Setup Time TAVWL |vDD=4.5v 8,10, 11 -55°C, +25°C, +85°C, +125°C | 5 - ns
TAVE1L
TAVEZH
Wirite Enable Pulse Width TWLWH | vDD =45V 8, 10, 11 -55°C, +259C, +85°C, +125°C | 25 - ns
Data Setup Time TOVWH | VDD =45V 9,10, 11 -65°C, +859C, +85°C, +125°¢ | a0 | - ns
TOVETH | VDD = 4.5V 9,10, 11 -55%C, +25°C, +85°C, +125°C | 30 | - ns
TDVEZL :
Data Hold Time _ TWHDX | vDD = 4.5V 9, 10, 11 -55°C, +25%C, +85°%C, +125°%C | o - ns
Address Hold Time TAVE1H |vDD=45v 8, 10, 11 -559C, +25°C, +85°C, +125%C | 40 | - ns
TAVEZL
TEZLDX |VDD=4.5V 9, 10, 11 -55°C, +25°C, +85°C, +125°C | © - ns
TETHDX
NOTES:

1. AG measurements tastad at worst case VDD. Guaranteed over fult operating rangs.

2. ACmeasuremants assuma transition time < Sns;: in
load and CL > 50pF, for CL » 50pF, access imes

putlevels = 0,0V {o VDD; timing reference levels = 2.0V: outputload = 1 TTL equivalent
ara derated 0,15ns/pF.

3. For thming waveformns, sae Low Voltage Data Retention and Read/Write Cycles.

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES | TEMPERATURE MIN | MAX | UNITS
Input Capacitance CIN VDD = Open, f = {MHz 1,24 Ty =+25°C - 12 pF
VDD = Open, f= 1MMz .24 Ta=+25°C - 12 pF
/O Capacitancs clo VDD = Open, { = 1MHz 1,2,4 Ta=+25°C - 12 pF
VDD = Opan, f = 1iMHz 1.2, 4 Ta=+25°C - 12 pF
l\fvuﬁ:‘a;nabie to Cutput in TWLQZ § VDD = 4.5V and 5.5V 1 -55°C £ T, 5 +125°C - 10 ns
g

Prinled From CAPS XPert
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Specifications HS-65647RH

TABLE 3, ELECTRICAL PERFORMANGE CHARACTERISTICS (Continued)

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE MIN | MAX | UNITS
Write Enable High to Qut- TWHQX | VDD = 4.5V and 5.5V 1 -55°%C < Ty < +125°C 0 - ns
put ON )
Chip Enable 10 Qutput ON TEILQX | VDD =45V and 5.5V 1 -55%C < T 5 +125°C 0 - ns
TE2HOX

Quiput Enable to Quiput TGLOX VDD = 4.5V and 5.5V 1 -55°C £ Ty < +125°C 0 - ns
ON
Chlp Enabis to Qutput In TEIHQZ | VDD = 4.5V and 5.5V 1 55°C S Ty 5 +125°C - 15 ns
HighZ TE2LQZ
Qutput Disable to Outputin TGHQZ | VDD =4.5V and 5.5V 1 -55°C < T < +125°C - 15 ns
High Z
Cutput Hold from Address TAXQX | VDD =4.5V.and 5.5V 1 -55°C g T S+125°C ] - ns
Change

NOTES:

1. The paramesters listad are controlled via design or process parameters and are not directly tested. These paramatars are
characterizad upon initial design release and upon design changes which would affact these characteristics.

2. Applies to DIP device typas only.
3. Appfies to Flatpack device types only.
4. Al measurements raferenced fo device GND.

TABLE 4. POST 300K RAD DC ELECTRICAL PERFORMANCE CHARACTERISTICS

LUMITS
PARAMETER SYMBOL CONDITIONS TEMPERATURE | MiN | max | unims
Standby Supply Curraent IDDSB | VDD =55V, 10 =0mA, ET = VDD, +25°C - 10 mA
E2 = OV, VI = VDD or GND
Enabled Supply Current IDDEN VDD = 5.5V, 10 = OmA, ET = 0,0V, +25°C - a2 mA
: £2 = VDD, Vi=VDD or GND
Cperating Supply Current IDDOP VDD =5.5V,10 =0mA, { = 2MHg, +25°C - 100 mA
{Note 2) E=0V,Vi=VDD or GND
Data Retention Supply Current | IDODR | VDD =2.0V, 10 = 0mA, E= VDD +25°C - 6 mA
NOTES:

1. DC parameters not listed in this table are tested at the +25°C pre-irradiation test Himits. Al AC paramsters ara tested at the +25°C pra-
irradiation tast limits. :

2. Typical IDDOP derating = 3mA/MHz (3mA increase in IDDOP per 1MHz increase in address fraquency.}

Spec Number 518729
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HS-65647RH

TABLE 5. BURN-IN DELTA PARAMETERS (+25°C), GROUP B, SUBGROUP 5

PARAMETER SYMBOL DELTA LIMITS
Standby Supply Current 1DDSB +150pA
High impedance Output Leakage Cument I0ZH, 1I0ZL +2pA
Input Leakage Currant IIH, . + 150nA
Low Lavel Output Voitage VoL +60mV
Output High Volitage VOH + 150mV

TABLE 6. APPLICABLE SUBGROUPS

GROUP A SUBGRQUPS
CONFOHMANCE MIL-STD-883 RECORDED RECORDED
GROUP MET_HOD TESTED FOR -Q FOR -Q TESTED FOR -8 FOR -8

Initial Test 100% 5004 1,7,9 1 (Note 2) 1,7.9
Intarim Test 100% 5004 1.7.9. 4 1, A{Note 2} 1,79 )
PDA 100% 5004 1,7,4 - 1.7
Fina! Tast 100% 5004 2,3,8A,8B,10, 11 - 2,3, BA, B8, 10, 11
Group A {Note 1) Sample 5005 1,2,3,7,8A,88,9,10, 11 - 1,2, 3.‘;2’0. 81A1. 88, 9,
Subgroup BS Sample 5005 1,2,3,7,84,88,9,10,11,A | 1,2,3,4(Note 2) N/A
Subgroup B6 Sample 5005 1,79 - N/A
Group C Sample 5005 N/IA N/A 1,2,3,7,8A,88, 9, ‘

10, 11
Group D Sampla 5005 1,7.9 - 1,7,9
Group E, Subgroup 2 Sample 5005 1,7,9 - 1.7,9

NOTES:

1. Altemate Group A testing In actordance with MIL-STD-883 method 5005 may be exercised.
2. Tabla 5 parameters only

Spec Number 518729
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HS-65647RH

Harris Space Level Product Flow -Q

Water Lot Acceptance {All Lots) Mathod 5007
(Includes SEM)

GAMMA Radiation Verification (Each Wafer) Method 1019,

100% Interim Electrical Test 1 (T1)
100% Delta Calculation {TO-T1)
100% PDA 1, Method 5004 {Note 1)

2 Samples/Wafer, 0 Rejects
100% Nondestructive Bond Pull, Method 2023
Sample - Wire Bond Pull Monitor, Method 2011
Sample - Die Shear Monitor, Method 2019 or 2027
100% Internal Visual Inspection, Method 2610, Condition A
100% Temperature Cycle, Method 1010, Condition C,

100% Dynamic Burn-in, Condition D, 240 Hours, +125°C or
Equivalent, Method 1015

100% Interim Electrical Test 2(T2)
100% Delta Calculation {T0-T2}
100% PDA 2, Method 5004 (Note 1)
100% Final Electrical Test

100% ;0 c;:cla‘s leration. Method 2007. Condit 100% Fine/Gross Leak, Method 1014
00% Constant Acceleration, Methed 2001, Condition per ) )
° Method 5004 e 100% Radiographic (X-Ray), Method 2012 (Note 2)

100% External Visual, Method 2009

Sample - Group A, Method 5005 (Note 3)
Sample - Group B, Method 5005 (Nots 4)
Sample - Group D, Methaed 5005 (Notes 4 and 5)
100% Data Package Generation {Note 6)

100% PIND, Method 2020, Condition A
100% External Visual

100% Senalization

100% Initial Electrical Test {T0)

100% Static Bum-In 1, Condition A or B, 72 Hours Min,
+125°C Min, Mathod 1015

NOTES:

1. Failures from subgroup 1, 7 and deltas are used for calculating PDA. The maximum allowable PDA = 5% with no more than 3% of the
failures from subgroup 7.

2. Radiographic (X-Ray) inspaction may be partormed at any point after serialization as allowed by Method 5004,
3. Altemate Group A testing may be performed as allowed by MIL-STD-883, Method 5005,

4. Group B and D inspections are optional and will not be performed untass required by the P.O. When required, the P.Q. should include
saparate line tems for Group B Test, Group Samples, Group D Test and Group D Samples.

5. Group D Generic Data, as defined by MIL--38535, is optional and will not be supplied unless raquirad by the P.O. When required, the
PO, should include a separate fina Item for Group D Generic Data. Generic data is not guaranteed to be available and Is therefore not
available In all cases.

6. Data Packege Contents: ‘
» Covar Sheet (Harris Name and/or Logo, P.O. Number, Customer Part Number, Lot Date Code, Harmis Part Number, Lot Number, Quantity}.
* Wafer Lot Acceptance Report (Method 5007). Includes reproductions of SEM photos with parcent of step coverage.

* GAMMA Radiation Report. Contains Caver page, disposition, Rad Dose, Lot Number, Test Package used, Specification Numbers, Test
equipment, ete. Radiation Read and Record data on file at Hands,

= X-Ray raport and film. Includes penstrometer measurements.

* Screening, Electrical, and Group A atiributes (Screening attributes begin after package seal).

« Lot Serial Number Sheat (Good units serial number and fot numbar).

* Variables Data (All Delt operations). Data is Identified by serial number. Data headsr includes lot number and date of test,
* Group B and D attributes and/or Generic data Is inchuded when reguired by the P.O.

* The Certificate of Conformance is a part of the shipping invoica and is not part of the Data Book. The Certificate of Conformance is signed
by an authorized Quality Representative.

Spec Number 518729
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HS-65647RH

Harris Space Level Product Flow -8
GAMMA Radiation Verification (Each Wafer} Method 1019, 100% Dynamic Burn-in, Condition D, 160 Hours, +125°C or

2 Bamples/Wafer, 0 Rejects Equivalent, Method 1015
Periodic- Wire Bond Pull Monitor, Methed 2011 100% Interim Electrical Test
Periodic- Die Shear Monitor, Mathod 2019 or 2027 100% PDA, Method 5004 {Nots 1)
100% Internal Visual Inspection, Method 2010, Condition B 100% Final Electrical Test
100% Temperature Cycle, Method 1010, Condition C, 100% Fine/Gross Leak, Method 1014
10 Cycles 100% External Visual, Method 2008

100% Constant Acceleration, Methed 2001, Condition per Sample - Group A, Method 5005 (Note 2)

100% z:t:‘r::ls\?ig:al Sample - Group B, Method 5005 (Note 3)
100% Initial Electrical Test Sample - Group C, Method 5005 (Notes 3 and 4}
Sample - Group D, Method 5005 (Notes 3 and 4) -
100% Data Package Gensration {Nate 5)
NOTES:
1. Failures from subgroup 1, 7 are used for caleulating PDA. The maximum allowable PDA = 5%.
2. Altsrnate Group A testing may be parformed as allowsd by MIL-STD-883, Method 5005.

3. Group B, C and D inspactions are optional and wili not be performed unless required by the P.O. When required, tha P.O. shouldinclude
separata line items for Group B Tast, Group C Test, Group C Samplas, Group D Test and Group D Samplas,

4. Group C and/or Group D Generic Data, as defined by MIL-1-38535, is optional and will not be suppliad unless reguired by the P.O. Whan
required, the P.O. should include a separate lina item for Group C Generic Data and/or Group D Generic Data, Generic data is nat guar-
antead to ba available and is tharefore not availabla in ali cases.

5. Data Package Contents:
* Cover Shest (Harris Nama and/or Logo, P.O. Numbsr, Customar Part Numbar, Lot Date Code, Haris Part Number, Lot Numbar, Quantity).

* GAMMA Radlation Report. Contains Cover page, disposition, Rad Doss, Lot Number, Test Package usad, Specification Numbers, Test
aquipment, otc. Radiation Read and Record data on file at Haris,

* Screening, Electrical, and Group A attributes (Serapning attributas bagln after package seal),
* Group B, C and D attributes and/or Generic data is included when required by the P.O.

* The Certificate of Conformance is a part of the shipping invoice and is not part of the Data Book. The Cerfifisate of Conformance is signed
by an authorized Quality Hepresentative,

Spec Number 518729
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HS-65647RH

Timing Waveforms
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FIGURE 1. READ CYCLE I: W, E2 HIGH; G, ET LOW

) XI:— TAVAX I
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:
i
%
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FIGURE 2. READ CYCLE ll: W HIQH

TAVAX
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I
XX
—l  TAVWL | TWLWH TWHAX L-—
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)
S

f— TWHOQX —-3m

fe———— TDVWH ———————»-{  TWHDX |
D
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Q
FIGURE 3. WRITE CYCLE I: LATE WRITE
Spec Number 518729
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A

Timing Waveforms (continued)

- - TAVAX
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FIGURE 4. WRITE CYCLE Il: EARLY WRITE « CONTROLLED BY ET
| i TAVAX |
: ¥
TAVEZH TE2HE2L TEZLAX ==
= TAVEZL
AN\ 77777777
ZEINNNY L7777
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FIGURE 5. WRITE CYCLE lil: EARLY WRITE - CONTROLLED BY E2
I
_ Spec Number 518729
B 4302271 003438 l20 EA 10 '

Prinled From CAPS XPert

This Material Copyrighted By lis Respective Manufacturer.




HS-65647RH

Performance Curves
HS-65647RH TYPICAL PERFORMANCE CHARACTERISTICS
Ty, = +25°C, Unjess Otherwise Specified
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HS-65647RH

Burn-in Circuits
HS-666478H 28 LEAD FLATPACK AND CERAMIC nip HS-65647RH 28 LEAD FLATPACK AND CERAMIC DIP
YDoD Yoo
I ; n
S | )
NG _1- NC voD = e 2 e e 7
F13 —AM—] At2 WL AM— Fo WA MR
25 5 ‘l'
Fr—w\,——s AS AS -;‘\Mr— . AV . 9 34;‘:"
e —-o\m__’ AS A9 Wﬁ_:a F1o WA PV A L2 A
3 —MN--;- Ad AN ';m-— F12 AMA 7 AS G 22 |
:; s :: A:: 2 e Wy : A2 Ald 21 AA
| ¥y
-_'M-;' Elw‘—— F11 AAA @ At £ 2 AA
F2 e AA ] A1 E{ AA AT YWy
10 P T AMA—— a0 par| ) ne
Bl —AAA— AD D7 [—=AAA— F14 AT 18
R2 n 1 R2 NC aeeeed QO DQs NG
Ft4 —AAM—1 DOO DOS L—AAA— F14 12 17
R2 12 17 R2 NC | D&H bas NC
Fﬂ-—-—W\-F oG 005 LA B (R poal® e
Fl4 —?LJ\M.? paz Y RLPYWAL- ne T‘vss S T
vss a3 | a2 £y
DYNAMIC CONFIGURATION STATIC CONFIGURATION
NOTES: NOTES: ’
Z §°°1§3;5:1"3$ xcept R2 = 47KQ £ 10% - VDD = 5.5V Min
. A= 0, 8. = o = 9,
3. VIH; VDD 0.5V, VIL: 0.4V % 0.4V 2 R=10k2210%
4. F0 = 100kHz + 16%, 50% Duty Cycle
5. El= FO/2; F2 = F1/2: F3=F2/2; ... F14 = F13/2
6, FO =invartad FO
HS-656847RH 36 LEAD FLATPACK HS-65647RH 36 LEAD FLATPACK
VoD
o ; o
I._' vss vss | 38 vss vsg [ 2%
2 lvon voo |38 2 {voo vop | 35
we — 2l me Py L NG -_: Ne Ne b3 e
P13 —AAA—] 12 W3 MA—F MA—| 412 L IYPY
F8 ——-ﬁ,M.i AT F2 az_'A'AvL I—-M.T AT E2 32 A'A'A
F7 __m__‘_ A8 a2 My - As et AW
F6 —AAA— ] AS ] APPSR Wiemet 45 291300
Fs ——IW\,-.— A4 ATt EJWN—-HE AAA 3 A A1 -E:MN—-'
F4 '—"'M_"M a jim_?ﬁ v‘v‘v“ A3 [ ﬂ“"
P — A a2 10 P22 AMA— Bt ACTE ato LZ aan
F2 A A1 B P pa——— WA—1 At G oY
FY Ayt A0 oar |22 ApEE, gyq A ': Ao oo7 28 ne
F14 EM“_ boo oas (2L aanf2 gy e —2.| pao pos |24 ne
GIRL-TYVRLE FOW oas 2 AL, pra Nc% pat’ pos [ 2 ne
TSVl Povep pas F2 AAAR. £y NC —1 002 o4 |2 e
. : 21
] NC £3) A2 NC Nc pa3 NC
r- DG3 ;‘M—- F14 7 o 2
von VDD e b Voo
[_—:'—-VSS vss |18 '—— vss VES M d
b A i
—_— =
DYNAMIC CONFIGURATION STATIC CONFIGURATION
NOTES: NOTES:
1. VDD = 5.5V Min
2. A= 10k £ 10%, axcept A2 = 4.7KQ £ 10% Y oD =S8V Min
3. VIH: VDD + 0,5V, VIL: 0.4V 0.4V 2. R=10k2110%
4. FO = 100kHz % 10%, 50% Duly Cycle
5. F1=F/2, F2= F1/2, F3=F22;.. . Fi4=F{ap
6. FO = inverted FO
Spec Number 518729
g 4130227) DOb3yub 889 - | 12
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HS-65647RH

Irradiation Circuit

HS-65647RH (8K x 8 TSOS4 SRAM) 28 LEAD CERAMIC DIP

vop
-3

NC [7{Ne
[Z] A12

W 3| A7

s—5] AS

6 | At

l'.l" T M

AA—-] 3] A1

5] AD
1| DGO
2| D1
3| paz
] vss

VDD [28| b
wia7]
E2 [T
A8 28] b
Aslza AA
A1l |23 VWA
[} b
A0 [21] b
ET [20] !
D7 [19) ]
Das [15l—apA,
DQs 17 ]
DO4 (16
Das3 15

AAA
Ty

NOTES:

1. VDD = 5.5V £ 0.5V
A= 10kQ + 10%

2. Group E sample slze Is two dls/wafer.

Test Patterns
MARCH (IDPATTERN

After a background of zeros is writien, each cell (from begin-
ning to end in sequence) is read, written 1o a one and
reread. When the array is full of ones each cell {from the end
to the beginning) is read, restored to a zero and reread.

After this the pattem is repeated but with complemented
data.

MASEST PATTERN (Multiple Address Select Pattern)

A checkerboard pattern is written into the memory. Then the
first cell is read, then its binary address complement is read.
The second cell is read and then its binary addrass comple-
ment is read. This pattemn of incrementing the address and
then reading its binary address complement is repeated until
the entire memory is read.

This is then repeated but using a checkerboard bar pattem.
GALROW PATTERN (Row Galloping Pattern)

After a background of zeros is written into the memary a one
is written into the first cell. It is then read alternately with

each other calf In the row. The test cell is then rewritten back
to a zero. The test cell is then incremented and the
sequence is repeated untii all cells in the memory have been
used as a test cell,

This is pattemn then repeated but using complemented data,
GALCOL PATTERN {Column Galloping Pattern)

After a background of zeros is writtan into the memory a one
is wrilten into the firsl cell. It is then read alternalely with
each other celi in tha column, The test cell is then rewritten
back to a zero. The test cell is then incremented and the
sequence is repeated until all cells in the memory have been
used as a test cell.

This is pattem then repeated but using complemented data.

CHECKERBOARD PATTERN and CHECKERBOARD
BAR

A checkerboard is written {101010) into the memeory and
then the pattern is read back, This is then repeated but using
complemented data.

inted From CAPS XPeri
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HS-65647RH

Metallization Topology

DIE DIMENSIONS:
313 x 291 x 21 £1mils

METALLIZATION:
Type: AUSI/Cu
Metal 1 Thickness: 75004 + 2iA
Metal 2 Thickness: 10kA + 2KA

Metallization Mask Layout

GLASSIVATION:
Type: SO,
Thickness: 8kA +1KA

WORST CASE CURRENT DENSITY:
1.5 x 105 Amps/ecm?

HS-65647RH
2 3 2 3 18 S:32 2 %,
S €& & & T w8 §588 £ § 8¢
Lr [ 7 [Fr pF ‘T 7 Cr pCF 40
ves - . Pramat I vss
1
!
g
[
|
!
\
I
i
1
|
!
!
3
b .
VDD [ JRIEN 1 voo
. —
M J ] £ O O
o ™
< o = - o W (2] ~ w o
% %8 B £ 3 % 58 &8 g -3
729
] = Spec Number 518
g 4302271 0063w42 B5D 14
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HS-65647RH

Packaging
. == 1 K36.A
j_.:_. — 3%: A 36 LEAD CERAMIC METAL SEAL FLATPACK PACKAGE
= == t— INCHES MILLIMETERS
T e E——
e he—— SYMBOL] MIN MAX MIN MAX [ NOTES
— - 5 . 0.138 - 3.51 -
=] | o [_A
| Sw— C—1 - b 0.006 0.013 Q.15 0.33 -
§‘ % o b1 0.006 | 0010 | 0.15 | 025 -
l | —— | —r— c 0.004 0.011 0.10 0.28 -
& ! —-—'——’———4[_’- ¢t 0.004 | 0.008 | 0.10 0.20 .
&t D 0.620 0.640 15.75 16.26 3
o.004 @) H IA' 8 :} 0006 ()] H | m@ e £ 0.620 0.640 | 1575 8.64 -
L ? E El - 0.660 - 16.76 3
x ¥ ==ﬁ. . E2 0470 | 0490 [i194 [ 1245 -
E[— —w-1E3 e [ 00258BSC 0.64 BSC. .
BASEPLANE - Cof.LEADFRNSH - - _ K - - - - -
} k3 o [0 [ oz | ozm | s | v :
N BASE N SR Q ¢.026 0.045 0.66 1.14 8
§ N weaL N© ok
T W W, W, ), L . . s1 - - - - -
AT e—b1—=]| | SR M - 00015 | - 0.04 -
] M ] b o
® R N 36 36 -
SECTION A-A Do T Rov. 0 5/18/94
NOTES:
1. Index area: A notch ora pin one identification mark shall be Iocat--
ed adjacent to pin one and shall be located within the shaded
area shown. The manutacturer’s idsnfification shall notba used - -
as a pin ona identification mark. Alternately, & tab (dimension k) -
may ba used to identify pin one. :
2. 1fapin one identification mark is used in addition toa tab, I:ha lim.
its of dimansion k do not apply. .
3. This dimension allows for off-center lid, meniscus, and glass EE
overrun. .
4. Dimensions b1 and 1 apply (o lead base matal only. Dimension :
M applies to lead plating and finish thickness. The maximum im- !
its of Iead dimensions b and ¢ or M shall be measured atthe can- ..
trold of tha finshed lead surfaces, when solder dip or tin piata o
lead finish Is appliad. '
5. Nis the maximum number of terminai positions.
6. Measura dimension $1 at all four corners. i : :
7. Forbottom-brazed lead packages, no organic or polymeric mate--. .
fials shall be moldad to the bottom of the package to covar the :
leads. :
8. Dimension Q shall be measured at 1he' point of exit (b'ynnd m'e ER
maniscus) of the lead from the body. Dimension Q minimum -
shall be reduced by 0.0015 inch (0.038mm) maximum when soi-
der dip lead finish is applied.
8. Dimensioning and folerancing per ANSI Y14.5M - 1982,
10. Controlling dimension: INCH,
Spec Number 518729
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2. HS—6617RH

-ﬁﬁ*__"ﬁfuﬁiA%mmx%u
- HfE :2KX8 Programmab!le ROM

< T e a1 -TOTAL DOSE 1xX10"Rad (Si)
CAY AL L. I mW (MAX)

- IMER S 137, 5mWA/MHz (MAX)

" TI7EAFZAL4L:100ns (MAX)

CERVERIF ~55~+125TC




@ HARRIS HS-6617RH

Radiation Hardened

August 1998 2K x 8 CMOS PROM
Features Pinouts
« Total Dose 1 x 10° RAD (SI) 24 LEAD CERAMIC DUAL-N-LINE
12 METAL. SEAL PACKAGE (SBDIP)
+ Latch-Up Free >1 x 10°“ RAD (SiY/s . l 1895 CDIP2-T24
« Fieid ngmmable ) TOP VIEW
* Functionally Equivalent to HM-6617 ‘
¢ Pin Compatible with Intel 2716 At
+ Low Standby Power 1.1mV/ Max . A5 |2
» Low Cperating Power 137.5mW/MHz Max as|3
* Fast Access Time 100ns Max asla
= TTL Compatible Inputs/Qutputs als
+ Synchronous Operation A2 E
* On Chip Address Latches Al E
* Three-State Qutputs a0ls
* Nicrome Fuse Links o E
= Easy Microprocessor interfacing
* Military Temperature Range -55°C to +125°C ai E
. az i1
Description : anp 2]

The Harris HS-6617RH is a radiation hardened 16K CMOS PROM,
organized in a 2K word by 8-bit format. The chip is mamdactured

using a radiation hardened CMOS process, and Is designed to be 24 LEAD CERAMIC METAL SEAL FLATPACK

functionally equivalent to the HM-6617. Synchronous circuit design PACKAGE (FLATPACK}
techniques combine with CMOS processing to give this device high MIL-STD-1835 CDFP4-F24
speed performance with very low power dissipation. TOP VIEW
On chip address latches are provided, allowing easy interfacing with A7 o1 28 =% VoD
recent generation microprocessors that use multiplexed address/data { g l=z:|= e m —— =l=| AB
bus structure, such as the HS-80C85RH or HS-80C86RH, The output | A = a 22 | == —a9
enable control (G) simplifies microprocessor system interfacing by | a4 = =—o 4 21 ‘-:— —P
allowing output data bus control, in addition to, the chip enable | a3 — —| s 20 — e 1]
control. Synchronous operation of the HS-6617RH is idoal for high A= 1l e 19 | == At
speed pipe-iined architecture systems and also in synchronous logic | At == —=—| 7 18 | == TaE
replacement functions. AmC——]| s 17 |—=— —w
Applications for the HS-6617RH CMOS PROM Include low power °"’ = ——|* 18 = g::
microprocessor based instrumentation and communications systems, :2 g - :'1’ :i J — "
remote data acquisition and processing systems, processor control GND =22=_ B E=Ss—a
store, and synchronous logic replacement. 12 )
Ordering Information
PART NUMBER TEMPERATURE RANGE PACKAGE PIN DESCRIPTION
H51-6617RH-Q -85°C to +125°C 24 Lead SBDIP A | Address Input
HS1-8617RH-8 -55°C to +125°C 24 Lead SBDIP Q Data Output
HS1-6617RH/SAMPLE 25°C 24 Lead SSDIP " E | Chip Enable
HS1-6617RH/PROTO -55°C to +125°C 24 Lead SBDIP T G | Oulput Enable
HS9-6617AH-G -55°C to +125°%C 24 Lead Flatpack P Program Enable (gHaldwired to
HS9-6617RH-8 -55°C to +125°C 24 Lead Flatpack VDD, axcapt duting programming)
HS9-6617RH/Sample 25°C 24 |Lead Flatpack
HS8-6617RH/PROTO -55°C {0 +125°C 24 Lead Flatpack
CAUTION: These devices are censitive to electrostatlc discharge. Users should follow proper .G, Handling Procedures. Spec Number 518742
pyright © Haris Comporation 1995 1 ' File Number 3033.3

B3 4302271 DObL3uuy 424
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HS-6617RH

A HIGH —» QUTPUT ACTIVE

P = HARDWIRED TO VDD EXCEPT DURING PROGRAMMING

Functional Diagram
MSB
At Ou]f 7.A
an o—ip £
A3 O} LATCHED [ GATED 128 x 128
A7 O———{ ADDRESS ROW i MATRIX
A6 O— REaiSTER | ] DECODER il
A5 O’ /)A
ST AAAALA XA 1ore
E E 18 he 18 |16 |18 |18 |16 |16 ;"""""-;
5 ™
5 — s GATE COLUMN . : = co-q7
DECODER FREIE N
s/ PROGRAMMING, & DATA [ e
g O_Dc I E OUTPUT CONTROL
— AL YA
E J
, E LAYCHED ADDRESS
REGISTER
=TI I
A3 A2 At A0
ALL Lt¥NES POSITIVE LOGIC: ADDRESS LATCHES & GATED DECODERS:
ACTIVE HIGH LAYCH ON FALLING EDGE OF E
THREE STATE BUFFERS: GATE ON FALLING EDGE OF G

Bl 430227) 00L34u5 360 A

TRUTH TABLE
E G MODE
4] 0 Enabled
0 1 Output Disabled
1 X Disabled
Spec Number 51 87‘}2
2
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Specifications HS-6617RH

Absolute Maximum Ratings Reliability Information
Supply Voltage ( All Voitagas Reforence 1o Device GND) . .. .+7.0V  Thermal Resistance n By
Inptt or Cutput Voltage Sidabraze DIP Package ...--........ 40°CW  6°CW
Applied for Al Grades. ................ GND-0.3V to VOD+0.3V Caramic Flatpack Package .. .. ..c..... 60°CW 4°C/wW
Storage Terperature Range ................. 65°C 0 +150°C  Maximum Package Power Dissipation at +125°C
Junction Temparatre. . oo ve e viieiiiienennnenenn, +176°C Sidabraze DIP PAcKAGS .. ..cvvrurenenncnseacnass 1.251W
Lead Temperature (Soldering 108).................... +300°C Coramic Flatpack Package .. .. coveeeeennnnnnnnnn., 0.83W
ESD Classification ......coviirnneiesiieennnnns Class 1 If device power exceads package dissipation capability, provide heat
sinking or derate linearly at the following rate:
Sldebraza DIP Package ..... Sirreerrraaasansaan 25.0mW/C
Ceramic Flatpack Packagn cueevrerrerrieancnnas. 16.7mW/C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may causs permanent damage fo the device. This is a stress only rating and operation
of the deviceatﬂmwsnyofherm&‘ﬁmsMmmwhmmmmmdmmmnhmrm

Operating Conditions
Oporating Supply Voltage Range (VOD) ......... +4.5V1o+55V  Inputbow Volage (VIL). .......ovvvemeninnnnnn... 0V io +0.8v
Operating Temporature Range (Ta) ............ 55°C 1 +125°C  input High Voltage (VIH} . . vve v emeneaennn... +2.4V to VDD
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guarantead and 100% Tested.
LIMIT:
{NOTES 1,2) GROUP A s
PARAMETER SYMBOL, CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX | UNITS
High Level Output VOH1 | VDD =45V, 10=-20mA 1,.2,3 S5°CsTps+125°C| 24 - v
Voltage
Low Level Output VoL VDD =4.5V, I0=4.8mA 1,2,3 55°C=sTas+125°C) - 0.4 v
Voitage
High Impedance Output 102 VDD =55V, A= 5.5V, 1.2,3 559C S Ty <+125°C | -10.0 | 10.0 pA
Leakage Current VI'O = GND or VDD
Input Leakage Cument ] VBD = 5.5V, VI=GND or 1,23 -BEPC S T3 +125°C | -1.0 10 pA
VDD, P Not Tested
Standby Supply Current IDDSB | VDD =55V, I0=0mA, 1,23 -55°C s T, s +125°C - 200 RA
Vi=VDDor GND
Operating Supply IDDOP [ VDD =5.5V, G = GND, 1,2,83 | 55°CSTos+125C | - 25 | maA
Current (Note 3), = 1MHz,
10 = 0mA, VI=VDD or GND
Funetional Test FT VOD = 4.5V (Nota 4) 7,8A,8B -B5°C S T, 5 +125°C - - -
NOTES:
1. Al voltagss referenced to device GND.
2. Al tasts periamed with P hardwired to VDD.
3. Typical derating = 20mAMHz Increase in IDDOP.
4. Tested as follows: f = TMHz, VIH = 2.4V, VIL = 0.8V, IOH = ~ImA, IOL = +1mA, VOH 2 1.5V, VOL < 1.5V.
TABLE 2, AC ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested,
LUMITS
(NOTES 1, 2, 3) GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN | MAX | UNITS
Address Access Time TAVQV VDD =45V and 5.5V 9, 10, 11 -55°C £ Ty < +125°C - 120 ns
{Note 4)
Output Enable Access Time TGLQY VDD =4.5V and 5,5V 8,10, 11 -55%C £ T4 5 +125°C - 50 ns
Chip Enable Access Time TELQV VDD =4.5V and 5.5V 9,10, 11 -559C < Ty < +125°C - 100 ns
Address Setup Time TAVEL VDD ='4.5V and 5.5V 8,10, 11 B5'CSTas+125°C | 20 - ns
Spec Number 518742
B 4302271 00b3u4k 277 EA 3
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Specifications HS-6617RH

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device Guaranteed and 100% Tested.

LmMITS
(NOTES 1,2,3) GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN | MAX | UNITS
Address Held Time TELAX VDD =45V and 5.5V 9,10, 11 S5°CSTA<+125°C | 25 - ns
Chip Enable Low Width TELEH VDD = 4.5V and 5.5V 9,10, 11 S5%C s Ty 4125°C | 120 - ns
Chip Enable High Width TEHEL VDD =45V and 5.5V 510,11 S5 STy s+125°C | 40 - ns
Read Cycle Time TELEL VDD = 4.5V and 5,5V 8, 10,11 S5CsTas+125°C | 160 - ns

NCTES:
1. All veitages refsrenced to device GND.

2. AC measurements assume transition ime < 5ns; input levels = 0.0V o 3.0V; iming reference levels = 1.5V; outputload = 1 TTL equivalent
load and CL > 50pF,

3. All tests performed with F hardwirad to VDD.
4. TAVQV = TELQV + TAVEL.

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC

LIMITS
(NOTE 2)

PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE MIN MAX | UNITS
Input Capacitance CIN VDD = Qpan, f= tMHz 1,3 Ta=+25°C - 10 pF
VO Capacitance Cl/0 | vDD=0pen, {=1MHz 1,3 Ty =+25°C - 12 pF
Chip Enable Time TELQX | VDD =45V and 5.5V 3 -55°C S T) £ +125°C 5 - ns
Output Enable Time TGLAX { VDD = 4.5V and 5.5V 3 -B5°C < Ty, S +125°C 5 . ns
Chip Disable Time TEHQZ | VDD =4.5V and 5.5V 3 -55°C < T, < +125°C . 50 ns
Output Disable Time TGHOZ | VDD = 4.5V and 5.5V 3 -55°C 5 T < +125°C - 50 ns
Output High Voltage VOH2 | VDD = 4.5V, 10 = 100pA 3 -55°C S T, S +125°C \(I}DS?I- - v

NOTES:
1. All measurements refarencad to davica GND.
2. All tests performed with P hardwired to VDD.

3. The paramstars listed ara controlled via dasign or process parameters and are not directiy testad. These parametars are characterizad
upon initial design and after dasign or process changes which would affect thess characteristics,

TABLE 4. POST 100K RAD AC AND DC ELECTRICAL PERFORMANCE CHARACTERISTICS

NOTE: Alt AC and DC parameters ars tested at the +25°C pre-irradiation limits.

Spec Number 518742
B 4302271 003447 133 E8 -
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HS-6617RH

TABLE 5. BURN-IN DELTA PARAMETERS (+25°C)

PARAMETER SYMBOL DELTA LIMITS
Standby Supply Currant IDDSB +10pA
input Leakage Curent 0z +1pA

i +100nA
Output Low Voltage . VoL +60mV
Qutput High Voltage VOH + 400mV

TABLE 6. APPLICABLE SUBGROUPS

1. Altemata Group A testing in accordance with MIL-STD-863 mathod 5005 may be exercised.
2. Table 5 parameters only

GROUP A SUBGROUPS
CONFORMANCE MIL-STD-883 RECOURDED RECORDED
GROUP METHOD TESTED FOR -Q FOR-Q TESTED FOR -8 FOR -8

Initial Test 100% 5004 1,7.9 1 (Note 2) 1,7,8
Interim Tast 100% 5004 1,7.8,A 1, A{Nota 2) 1,79
PDA 100% 5004 1,7,A - 1,7
Final Test 100% 5004 2,38,8A,88,10,11 - 2,3,8A,8B, 10,11
Group A (Nota 1) Sample 5005 1.2,3,7,8A, 8B, 9, 10, 11 - 1.2, 3,.;16 81{;‘, 88,9,
Subgroup BS Sampla 5005 1,2,3,7,8A,88,9,10, 11,4 | 1,2,3,A(Nota2) -
Subgroup BS Sample 5005 1.7,9 - -
Group C Sample 5005 - - 1,2,3,7,8A,88, 8,

10,11
Group D Sample 5005 1,7.9 - 1,79
Group E, Subgroup 2 Sample 5005 1,7.9 - 1,7.9

NOTES:
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HS-6617RH

Harrls Space Level Product Flow -Q

Waler Lot Acceptance (Al Lots) Method 5007 100% Interim Electrical Test 1 (T1)
(Includes SEM} 100% Delta Calculation (T0-T1)
GAMMA Racliation Verification {Each Water) Method 1019, 100% PDA 1, Methad 5004 (Note 2)
2 Samples/Wafer, 0 Rejecis 100% Dynamic Bum-In, Condition D, 240 Hours, +125°C or
100% Dis Attach (Noto 1) Equivalent, Method 1015
100% Nondestructive Bond Pull, Method 2023 100% Interim Electical Tast 2(T2)
Sample - Wire Bond Pull Monitor, Method 2011 100% Delta Calculation (T0-T2)
Sample - Die Shear MOH“OT, Method 2018 or 2027 100% PDA 2, Method 5004 (ND!B 2)
100% Intemal Visual Ingpection, Method 2010, Condition A 100% Final Electrical Test
100% Temperature Cycle, Method 1010, Condition G, 100% Radiographic (X-Ray), Method 2012 (Note 3)
10 Cycles . . 100% Extemal Visua), Method 2009
100?6 Slgrtlt?ct::ln; &c:eleratlnn, Method 2001, Condition per Sampla - Group A, Method 5005 {Nots 4)
100% PIND, Method 2620, Condition A Sample - Group B, Msthod 5005 (Notes 5 and 6)
100% External Visual . Sample - Group D, Method 5005 (Notes 6 and 7)
100% Serialization 100% Data Package Generation (Note 9)
100% Initlal Electrical Test (70) C8l and/or GSI Final {Note 8)

100% Static Bum-In 1, Condition A or B, 72 Hours Min,
+125°C Min, Method 1015

NOTES:
1. Epoxy or Silvar giass die attach shall ba permitted.

2. Faiures from subgroup 1, 7 and dettas are used for calcuiating PDA. The maximum allowabls PDA = 5% with no more than 3% of the
tallures from subgroup 7.

3. Radiographlc (X-Ray) inspection may be performed at any point after serialization as allowad by Methed 5004,
4. Altemate Group A testing may ba performed as allowed by MIL-STD-883, Mathod 5005.

5. QCl Subgroup BS samples are programmed with a checkerboard pattem before Iife test and pattem testad after fife test. Therafare, the
Subgroup BS samples must bs considered destruct sampies and cannot be shipped as flight quantity.

6. Group B and D Inspactions are optional and will not ba performed unless required by the P.O. When raquired, the P.O. should includa
separaie line items for Group B Test, Group Samples, Group D Test and Group D Samples.

7. Group D Generic Data, as defined by MIL--38535, is optional and will nat be supplled unless required by the P.O. When requiired, the
P.0, should include a separate line item for Group D Generic Data, Generic data is not guaranteed to be available and ig thersfore not
avaitable in all cases.

8. CStandior GSI inspections are opional and will not be performed unless required by the P.O. When required, the P.O, should include
separate line items for CSI PreCap Inspection, C$| Final Inspecticn, GSI PreCap inspection, and/or GS1 Final Inspection.

8. Data Package Contents:
= Covar Sheet (Harris Name and/or Logo, P.O. Number, Customer Part Numbar, Lot Date Coda, Harris Part Number, Lot Numbar, Quantity).
* Wafor Lot Acceptance Report (Msthod 5007). Includes reproductions of SEM photos with percent of step coverage.

= GAMMA Radiation Report. Contairs Cover page, disposition, Rad Dosa, Lot Number, Test Package used, Specification Numbars, Test
equipment, etc. Raciation Read and Recond data on flle at Harris.

* X-Ray reporl and film. Inciudes penetrometar measurements.

= Screening, Electrical, and Group A attributes (Screening atributes begin aftsr package seal).

* Lot Serlal Number Sheet (Good units serial numbsr and iot numbar).

= Variables Data (All Delta operations). Data is identified by serial number. Data header includes lot number and date of test.
* Group B and D atiributes and/or Generic data is included when required by the P.O.

* The Certificate of Conformance is a part of the shipping invoice and ia not part of the Data Book. The Caertificate of Conformanca is signed
by an authorized Quality Representative.

Spec Number 518742
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HS-6617RH

Harris Space Level Product Flow -8

GAMMA Radiation Verification (Each Wafar) Method 1018,
2 Samples/Wafer, 0 Rejects

100% Die Attach (Note 1)

Perlodic- Wire Bond Pull Monitor, Method 2011

Periodlc- Die Shear Monttor, Method 2019 or 2027

100% Intemal Visual Inspection, Method 2010, Condition B
CSl and/or GSI Pre-Cap {Note 7}

100% Temperature Cycle, Method 1010, Condition C,

100% Dynamic Bum-In, Condition D, 160 Hours, +125°C or
Equivalent, Method 1015

100% interim Electrical Test

100% PDA, Method 5004 (Note 2)

100% Final Electrical Test

100% Fine/Gross Leak, Method 1014
100% Extemnal Visual, Method 2009
Sample - Group A, Method 5005 (Note 3)

10 Cyclas Sample - Group B, Mathod 5005 (Note 5)
100% Conslant Acceleration, Method 2001, Condition per Sample - Group C, Method 5005 (Notes 4, 5 and 6)
Mathod 5004
Sample - Group D, Method 5005 {Netes 5 and 6
100% External Visual . { }

. . 100% Data Package Generation (Note 8)
100% nitial Electrical Test CS! andlor GSt Final (Note 7)
NOTES: L
1. Epoxy or Silver glass die attach shall be permitted.
2. Falluras from subgroup 1, 7 and deltas are used for calculating PDA. The maximum allowable PDA = 5%.
3. Altemate Group A testing may he performad as allowed by MIL-STD-883, Mathod 5005.
4

. QCIGroup C samples are programmed with a checkerboard pattern bafore life test and pattern tasted aftor iifo test, Therefors, the Group
C samples must be considered destruct samples and cannot be shipped as flight quantity.

. Group B, C and D inspactions are optional and will not be perfomed unlass required by tha P.O. When requirad, the P.Q, shouid include
separate [Ine tems for Group B Test, Group C Teat, Group C Samples, Group D Test and Group D Samptles.

. Group C and/or Group D Genaeric Data, as defined by MIL-1-38535, is optional and will not be supplied unless required by the P.Q., When
raquired, the P.O. should includa a separate line item for Group C Generic Data and/or Group D Generic Data. Generic data is not guar-
anteed to be avallable and is tharafora not avallable in all cases.

. CSlandlor GSI inspections are optional and will not be performed urless required by the P.0. When required, the P.0. should includs
separate line itemns for CSI PraCap inspection, CS! Final Inspaction, GS1 PraCap inspection, and/or GSI Final inspection.

. Data Package Contants:
« Cover Sheet (Hanis Name and/or Logo, P.O. Number, Customer Part Numbar, Lot Date Code, Harris Part Numbar, Lot Numbar, Quantity),

» GAMMA Radation Report. Containg Cover page, disposition, Rad Dosa, Lot Number, Test Package used, Specification Numbers, Test
equipment, etc. Radiation Read and Record data on file at Harrs.

« Scraening, Electrical, and Group A aftributes (Screening attributes begin after package seal). _
* Group B, C and D atirbutes and/or Generic data Is Included when required by the PO,

* The Cartificate of Conformanca is a part of the shipping invoice and is not pant of the Data Book. The Cartificate of Conformanca ls signad
by an authotized Quality Representative,

. Spec Number 518742
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HS-6617RH

Timing Waveform

[ TELQY ————
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FIGURE 1. READ CYCLE
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HS-6617RH

Burn-in Circuits

HS-6617RH 24 LEAD SBDIP AND FLATPACK HS-6617RH 24 LEAD SBDIP AND FLATPACK
llm T
VoD 2T 4 24 |22 vOD FI10 AT 4 2 [¥22 voo
V0D 28] 2 2 |22 AN— VDD LYV Pt 23 2o 1
voo —AaAE 3 22 A% AAA—— VDD B —AAE] S 2 AL a—. F12
VDD —ApA 2414 21 {E pAA— VDD 77— 21 [ aan— voo
voo 2345 20 [ mp— voo s 20 [— !
VDD A R2L 6 19 A% AA— voD 5 —An22le 19 Al A 713
VDD —AMALE 7 18 [E-pAp—— vop Fi a2 18 |EmAAA—— FO
VoD~ 8 7 [2Iay B —wis 17 [Tl
VWA ko [ 16 m'.l'.l' VWA Qol, PPy e A
Y o—4-AAA ] 10 1515 M40V v od-aap, D10 15 [Z A——o ¥
Wi 11 7] eV WAt 11 16 [
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III—‘
-
»n
-
«w
-y
<
-
f—
-l
X
—b
=]
-
L -

STATIC CONFIGURATION DYNAMIC CONFIGURATION
NOTES: NOTES:
1. VDD = 6.0V + 0.5V 1. VDD = 6.0V 0.5V
2. G1 = 0.01pF (Min) 2. VIH=4.5V+ 10%
3. All Reslstors = 47k() + 5% ) 3. VIL = 0.8V {Max)
4. Y=27V:10% 4. G1 = 0.01uF (Min)

5. All Resistors = 47k £ 5%

€. FO = 100KHZ & 10%, 40 - 80% duty cycle
7. Fl=aFo2.. . F13=F122

8. Y=27V10%

Irradiation Circuit

HS-6617RH 24 LEAD FLATPACK
o VoD

| TOGGLE (NOTE 3)
vBD

47K
LOAD =
47KQ

V88 =
NOTES:

1. Power Supply: VDD = 5.5V
2. All Ragistors = 47K
3. Pin 18 is foggled from VS$ to VDD then back to VSS and held at VS$ during Irradiation,

Spec Number 518742
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HS-6617RH

Metallization Topology
DIE DIMENSIONS:
164 X 250 x 19 21mils

METALLIZATION:
Type: Siicon-Aluminum
Thickness: 13kA +2kA

GLASSIVATION:
Type: SIO,
Thickness: 8kA & 1kA

WORST CASE CURRENT DENSITY:
1x10° Alem?

SUBSTRATE POTENTIAL: VDD
Metallization Mask Layout

aze |l

Spec Number 518742
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% SEMICONDUCTOR

DESIGN INFORMATION

July 1895

HS-6617RH

2K x 8 CMOS PROM

Background Information HS-6617RH Programming

PROGRAMMING SPECIFICATIONS

The information conlained In this section has bean developed through chamclerization by Harrs Semicanductor and is for use as
application and dasign information only. No guarantes is implied,

[+ IS I S 7 RS ]

1. A[IlnpmsmusttrackVDD(pln%)wiﬂﬂnﬂmsallmlis S e T
. VDDPROG must be capable of supplylng S00mA, VDDPHOG Powar Supply tolarence 13% (Max.)
. Ses Staps 22 through 29 of the Progrmmﬂng Ngornhm

. Sea Stap 11 of the Programming A]gomhm o

. All outputs shouid be pulled up to VDD through a rasistor of valus R, '
. Except during programming (See Programming Cycle Waveforms). :

PARAMETER SYMBOL MIN ™P MAX UNITS NOTES
Input *0" VIL 9.0 0.2 0.8 V-
Voltage "1* ViH vbD-2 vyDD | VOD40.3 v ]
Programming VDD VDDPROG 10.0 10,0 10.0 v 2
Operating VOD vDD1 . 45 55 - 55 v
Special Verify voD2 . . 4.0_ - 6.0 v 3
Dalay Time L0 1.0 : "1_.0__ j - " ps
Aige Tims tr i.o- 100 | 100 ps {
Feli Time 8 op e | o] om0 | oue
Chip Enable Pulss Width R o TEHEL B0 e - ns
AddrassValldtoChlpEnab[edeﬁme_". N OVAVEL |20 R ns
Chip Enable Low to Output Valid Time -~ . TRV . w120 ns
Programming Pulse Width o pw - _ 90 . 180 2110 us 4
Input Logkage at VDD = VDDPROG " . - B 0 |o#o |10 HA
oataOutputcunemawoow_nop_éo_e - .IOP_.-'_ - _-5;0-- 10 mA
Output Pull-Up Resistor -. Flu_. N SR T RN A k0 5
Ambient Temperature TA:-. - 25 - °c
NOTES:

E8 4302271 00L34sy 373 B8
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HS-6617RH

DESIGN INFORMATION (continusa)

The information contained in this section has been developed through characterizafion by Harris Semiconductor and Is for use as

appifcation and design information only. No guarantos is implied.

Background Information Programming

The HS-6617 CMCS PROM is manufaciured with al! bits
containing 2 logical zero (cutput low). Any bit can be
programmed selectively to a logical one {output high) state
by following the procadure shown below. To accomplish this,
a programmer can be built that meets the specifications
shown, or use of an approved commercial programmer is
recommended.

Programming Sequence of Events

1. Apply a voltage of VDD1 to VDD of the PROM.

2. Read a¥t fuse locations to verify that the PROM Is blank (output
low),

3. Place the PROM in the initial state for programming: E = VIH,
F=VIH G=VIL.

4. Apply the correct binary addrass for the word toba programmsd
No Inputs should ba left opan ¢ircult.

&. Afteradelayof id, apply voltage of VILI0E (pin 18) lo access the
addressed word.

6. The address may be held through the cycle, but must be hald_
valld at least for & time egual 1o td alter the falling edge of E.
None of the inputs should be allowed to fioat to an invalld loglc
lovel.

7. Aftar a delay of td, disable the cutputs by applying a voltage of
VIH to @ {pin 20).

8. Aiter a delay of td, apply voftage of VIL to P (pin 21).

9. Afterdalay of td, ralse VDD (pin 24) te VDDPROG with a riss ime
of fr. All cutputs at ViH should track VDD within VDD-2.0V to
VDD+0.3V. This coukd ba accomplished by pulilng cutputs at
VIH to VDD through pull-up rasistors of valus Rn.

10. Afteradalay of td, pull the output which coresponds to the bit to
ba programmad io VIL. Only one bit should bs programmed at a
time.

11. Atter a dalay of ipw, allow the output to ba pulled to ViH through
pull-up resistor Rn.

12. After a delay of id, reduce VDD (pin 24) to VDD1 with a fall tima
of . All outputs at VIH should track VDD with YDD-2.0V to

VDD+0.3V. Thig could be ascomplished by pulling outputs at
ViH to VDD through pull-up resis- tors of value Rn,

13. Apply a voitage of VIH to P (pin 21).
14. After a dalay of td, apply a voltage of VIL to G (pin 20).

15. After a delay of td, examine the outputs for comact data. if any
location verifias incorrectly, it should be considerad a program-
ming rejact.

16. Repoat steps 3 through 15 for all other bits ta ba programmed in -

the PROM.

Post-Programeming Verification

17. Place the PROM in the post-programming varfication mode:
E = VIH, GaVIL, F = VIH, VDD (pin 24 = VDD,

18. Apply the corract binary addreas of the word to ba verified to the
PROM.

19. After a delay of td, apply & voltage of VIL to E (pin 18).

20. ARter a delay of td, examine the outputs for correct data. If any
location falls to verify corractly, the PROM should be considersd
a programming raject.

21. Repeat steps 17 through 20 for all posslbla programming
locations.

Poat-Programming Read

22, Apply a woitage of VDD2 = 4.0Vt VDD (pin 24).

23, After a delay of td, apply a voitage of VIH to E (pin 18).

24. Apply the correct binary address of the word to be read.

25. After a dolay of TAVEL, apply a voitage of VIL 1o E (pin 18).
28

. After a delay of TELQV, axamine tha outputs for comrect data. If
any location falls to verify cormectly, the PROM should be consid-
efed a programming reject.

27. Rspeat staps 23 through 28 for all addrass locations.
28. Apply a voltaga of VDD2 = 6.0V to VDD (pin 24).
29. Repeat staps 23 through 26 for all address locations.

Spec Number 518742
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HS-6617RH

DESIGN INFORMATION (continued)
The information contained in ifWs ssction has besn developed through characiarization by Harls Semiconducior and Is for use &s
application and dasign information onty. No guarantse is impiled.
- PROGRAMMING T VERIFY
|
VDOPROG - . : ' _
A ViHw : e AR
g VALID : VALID
_ - L ——{ TEHEL [t
& VI Y '
] et —o
VODPROG -
] ViH— _
. viL 4 \
= I
B ViH
° viL | A\ J
td
VDDPROG
vDD VoD
GND“.““‘“ F“““““"‘L‘““““““‘W‘lh““““"-‘ h-‘.““"“
tr ==t - td -—l- pw -—I- td ] fe—tf .
VDDPROG _ A
a VIHVOH. o
FIGURE 2. HS-6617RH PROGRAMMING CYCLE
A ™ ey I
Vil VALID
TAVEL TEHEL TEHEL
VIH .
Ew 'f_ N 4 A N\ .
TEHEL oW LI
s.w-’ \
40V
VoD B
o-ov -, ., - -, W Y T, W, W, T W h“““““““““‘ P . W W Y
TELQV, | TELQY TELQV
VOH r—
2 vord s READ READ
FIGURE 3. H5-6617RH POST PROGRAMMING VERIFY CYCLE
Spec Number 518742
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3. HX6256

- Bs& T BT AT
- FRBE :32KX8SRAM

- i B : TOTAL DOSE 1x10fRad (Si0,)
AT A 1. 5mA (MAX)

- R 4. OmA (1MH =z}
TI7ERASYML4L 2508 (MAX)

HEERERE -55C~+125T
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Honeywell

Military & Space Products

32K x 8 STATIC RAM—SOI

FEATURES

RADIATION

« Fabricated with RICMOS™ IV Silicon on Insulator
(SQI) 0.75 um Progess (L, = 0.6 pm)

*» Total Dose Hardness through 1x10° rad(Si0,)
* Neutron Hardness through 1x10' cm?

» Dynamic and Static Transient Upset Hardness
through 1x10° rad(Siy/s

* Dose Rate Survivability through 1x10" rad(Si)/s

* Soft Error Rate of <1x10 upsets/bit-day
in Geosynchronous Orhit

* No Latchup

HX6256

OTHER
+ Listed On SMD#5962-95845

Fast Cycle Times
£ 17 ns (Typical)
£ 25 ns (-55 to 125°C) Read Write Cycle

* Asynchronous Operation
* CMOS or TTL Compatible /O
s Single 5 V £ 10% Power Supply

» Packaging Options

— 28-Lead CFP (0.500 in. x 0.720in.)

— 28-Lead DIP, MIL-STD-1835, CDIP2-T28
36-Lead CFP—Bottom Braze (0.630 in. x 0.650 in.)
36-Lead CFP—Top Braze (0.630 in. x 0.650 ins.)
Multi-Chip Module {(MCM)

|

GENERAL DESCRIPTION

The 32K x 8 Radiation Hardened Static RAM is a high
performance 32,768 word x 8-bit static random access
memory with industry-standard functionality. It is fabricated
with Honeywell's radiation hardened technology, and Is
designed for use in systems operating in radiation environ-
ments. The RAM operates over the full military temperature
range and requires only a single 5 V + 10% power supply.
The RAM is available with either TTL or CMOS compatible
1/0. Power consumption is typically less than 15 mW/MHz
in operation, and less than 5 mW when de-selected. The
RAM read operation is fully asynchronous, with an associ-
ated typical access time of 14 ns at5 v,

Honeywell's enhanced SOI RICMOS™ IV (Radiation In-
sensitive CMOS) technology is radiation hardened
through the use of advanced and proprietary design,
layout, and process hardening techniques. The RICMOS™
IV processis a 5-volt, SIMOX CMOS technology with a 150
A gate oxide and a minimum drawn feature size of 0.75um
{0.6 pm eifective gate length—L ). Additional features
include tungsten via piugs, Honeywell's proprietary
SHARP planarization process, and a lightly doped drain

(LDD} structure for improved short channel reliability. A7"

transistor (7T) memory cell is used for superior single
event upset hardening, while three layer metal power
bussing and the low coilection volume SIMOX substrate
provide improved dose rate hardening.

—-102



HX6256

Q

FUNCTIONAL DIAGRAM

. 32,768 x 8

A:0-8,12-13 Row !

[[>_ Decoder | ° Memory

. Array

CE Mo

NCS b D I

-—/ Column Decoder 8
Data Input/QOutput DQ:0-7
ata Input/Cutpu LB\I/

NWE . Y _WEsCS-CE
L/

1 = enabled
NOE 1 \ NWE«CS«CE«QOE Signal ’;i

_ / (0 = high 2) Signal
All controls must be
enabled for a signal to
A:9-11, 14 4 pass. (#: number of

l/ buffers; default = 1)

SIGNAL DEFINITIONS

A:0-14 Address input pins which select a particular eight-bit word within the memory array.

£Q: 0-7 Bidirectional data pins which serve as data outputs during a read operation and as data inputs during a write

operation.

NCS Negative chip select, when at a low level allows normal read or write operation. When at a high level NCS
forces the SRAM to a precharge condition, holds the data output drivers in a high impedance state and

disables all input buffers except CE. If this signal is not used it must be connected to VSS.

NWE Negative write enable, when at a low level activates a write operation and holds the data output drivers in a

high impedance state. When at a high level NWE allows normal read operation.

NQE Negative output enable, when at a high level holds the data output drivers in a high impedance state. When
at a low level, the data output driver state is defined by NCS, NWE and CE. If this signal is not used it must

be connected to VSS.

CE* Chip enable, when at a high level allows normal operation. When at a low level CE forces the SRAM to a
precharge condition, holds the data output driversin a highimpedance state and disabies ali the input buffers

except the NCS input buffer. If this signal is not used it must be connected to VDD,

TRUTH TABLE
NCS CE* NWE NCE MODE Da
L H H L Read Data Qut
Notes:

L H L X Write Data In X: VI=VIH or VIL

- XX: VSS8sVIsvDD
H X XX XX Deselected ngh 2 NOE=H: High Z output stata maintained for
X L XX XX Disabled High Z NCS=X, CE=X, NWE=X

“Not Availabie in 28-lead DIP or 28-Lead Flat Pack

—103—




HX6256

RADIATION CHARACTERISTICS

Total lonizing Radiation Dose

The SRAM will meet all stated functional and electrical
specifications over the entire operating temperature range
afterthe specified total ionizing radiation dose. All electrical
and timing performance parameters will remain within
specifications after rebound at VDD = 5.5V and T =125°C
extrapolated to ten years of operation. Total dose hardness
is assured by wafer level testing of process monitor transis-
tors and RAM product using 10 KeV X-ray and Co60
radiation sources. Transistor gate threshold shift correla-
tions have been made between 10 KeV X-rays appiied at
a dose rate of 1x10° rad(Si0,)/min at T = 25°C and gamma
rays (Cobalt 60 source) to ensure that wafer level X-ray
testing is consistent with standard military radiation test
environments.

Transient Pulse lonizing Radiation

The SRAM is capable of writing, reading, and retaining
stored data during and after exposure o a transient
ionizing radiation pulse up to the transient dose rate upset
specification, when applied under recommended operat-
ing conditions. To ensure validity of all specified perfor-
mance parameters before, during, and after radiation
{timing degradation during transient pulse radiation (tim-
ing degradation during transient pulse radiation is £10%%),
it is suggested that stiffening capacitance be placed on or
near the package VDD and VS8, with a maximum induc-
tance between the package {chip) and stiffening capaci-
tance of 0.7 nH per pan. If there are no operate-through
or valid stored data requirements, typical circuit board
mounted de-coupling capacitors are recommended.

RADIATION HARDNESS RATINGS (1)

e ———

The SRAM will meet any functional or electrical Specifica-
tion after exposure to a radiation pulse up tc the transignt
dose rate survivability specification, when applied under
recommended operating conditicns. Note that the curreny
conducted during the pulse by the RAM inputs, outputs,
and power supply may significantly exceed the normay
operating levels. The application design must accommg.
date these effects.

Neutron Radiation

The SRAM will meet any functional or timing specification
after exposure to the specified neutron fluence under
recommended operating or storage conditions. This as-
sumes an equivalent neutron energy of 1 MeV,

Soft Error Rate

The SRAM is immune to Single Event Upsets (SEU's) to
the specified Soft Error Rate (SER), under recommended
operating conditions. This hardness level is defined by the
Adams 90% worst case cosmic ray environment for gec-
synchronous orbits.

Latchup

The SRAM will not latch up due to any of the above
radiation exposure conditions when applied under recom-
mended operating conditions. Fabrication with the SIMOX
substrate material provides oxide isolation between adja-
cent PMQOS and NMOS transistors and eliminates any
potential SCR latchup structures. Sufficient transistor body
tie connections to the p- and n-channel substrates are
made to ensure no source/drain snapback occurs.

Parameter Limits (2) Units Test Conditions
Total Dose 2ix108 rad(Si0,) Ta=25°C
Transient Dose Rate Upset (3) =1x10? rad(Si)/s fulse width <1 us
Transient Dose Rate Survivability (3) z1x10" rad(Si)/s fiise wicth <30 s, X-ray.
Soft Error Rate (SER) <1x1Qe upsets/bit-day mgtzcsa’gé Qg\%rrgsnrgn%ﬁt
Neutron Fluence 21x10™ N/cm? (Mey equivalent gnergY-

(1} Device will not latch up due fo any of the specified radiation exposure conditions.
(2) Cperating conditions (unless otherwise specified); VDD=4,5 V to 5.5 V, TA=-55°C to 125°C.

{3) Not gquaranteed with 28-Lead DIP.
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ABSOLUTE MAXIMUM RATINGS (1)
e ——
Rating )
Symbol Parameter Min | Max Units
e ———
vDD Supply Voitage Range (2) -0.5 6.5 Vv
o ——
VPIN Voltage on Any Pin (2) -0.5 VDD+0.5 v
e ——
TSTCORE Storage Temperature (Zero Bias) -65 150 *C
TSOLDER Soldering Temperature (5 Seconds) 270 °C
PD Maximum Power Dissipation (3) 2 w
IouT DC or Average Output Current 25 mA
VPROT ESD Input Protection Voltage (4) 2000 v
' ) 28 FP/36 FP 2
eJc Thermal Resistance (Jct-to-Case) °Cw
28 DIP 10
TJ Junction Temperature 175 °C

(1) Stresses in excess of those iisted abova may result in parmanent damage. These are stress ratings only, and operation at hese levels is not

irmplied. Fraguent or extended exposure to
(2} valtage referenced to VSS.

absolute maximum canditicns may affect device reliability.

(3) RAM power dissipation (IDDSB + IDDOP} plus RAM output driver powar dissipation due to extemal loading must not exceed this specification.
{4) Class 2 efectrostatic discharge (ESD) input protection, Tested per MIL-STD-883, Method 3015 by DESC cerdified lab.

RECOMMENDED OPERATING CONDITIONS

Description
Symbol Parameter P Typ Y- Units
VDD Supply Voltage (referenced to VSS) 4.5 5.0 5.5 v
TA Ambient Temperature -55 25 125 °C
VPIN Voitage on Any Pin (referenced to VS8) -0.3 VDD+0.3 v
CAPACITANCE (1)
Typical Worst Case ] .
Symbol Parameter (1) Min | Max Units Test Conditions
cl Input Capacitance 5 7 pF | VI=VDD or VSS, f=1 MHz
co Output Capacitance 7 g pF | VIO=VDD or VS8, f=1 MHz
(1) This parameter is tested during initial design characterization only.
DATA RETENTION CHARACTERISTICS
S Typical Worst Case (2) ) -
ymbol Parameter Units Test Conditions
) Min | Max
VDR Data Retention Voitage 2.5 v VivDH o vss
IDR Data Retention Current 533 7 ﬁ%ﬁ:&%@:&:é&: ViZvBB I ves

{1) Typical aperating conditions: TA= 25°C, pra-radiation.

(2) Worst case eperating conditions; TA= -55°C to +125°C, post total dose at 25°C,
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DC ELECTRICAL CHARACTERISTICS

[Typical Worst Case (2) . .

Symbaol Parameter y( 1 Min T a1 Units Test Conditiong
IDDSB1 | Static Supply Current 0.2 15 | mA Viss mme
IDDSBMF | Standby Supply Current - Deselected 0.2 1.5 | mA |NGSRD-tese. T
IDDOPW | Dynamic Supply Current, Selected (Write) 3.4 40 | mA e svee st VIR=VED

- - o —
IDDOPR | Dynamic Supply Current, Selected (Read) 2.8 40 | A |Ridnr e gV IH=VED
i Input Leakage Current 5 | +5 | pA  |vsssvisvoo o
10z Output Leakage Current -10 | +10 [A gﬁ:%iﬁ%f;ﬁljzo
VIL Low-Level Input Voitage CMOS 1.7 0.3xvoe| V March Pattern
TIL 0.8 \ VDD = 4.5V
VIH High-Level Input Voltage CcMOS 3.2 0.7xVoo v March Pattern
TTL 2.2 Vv VDD =53V
VoL Low-Level Output Voltage 0.3 04 | V. |vDD=45V.i0L=1 9.mA (cuos
. = 8mA Ty
0.005 0.05 \ VDD =45V, IOL = 200 uA
VOH High-Leve! Output Voltage 4.3 4.2 V' |vDD=45V,10H=-5mA
4.5 |{Voo-0.05 Vv VDD =4.5v, IOH = -200 pA

(1) Typical operating conditions: VDD= 5.0 V,TA=25°C, pre-radiation.
(2} Warst case operaling conditions: VDD=4.5 V to 5.5 V, TA=-55°C to +125°C, post total dose at 25°C.
(3) All inputs switching. DC average current.

29V
Vrefl qf > o

249

Vref
DuT ref2 °+>—o
o )
output

Cy 250 pF*

Valid high
cutput

Valid low
output

_Vl_ "Cp =5 pF for TWLQZ, TSHQZ, TELQZ, and TGHQZ

Tester Equivalent Load Circuit
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READ CYCLE AC TIMING CHARACTERISTICS (1)
- | Worst Case (3)

Symboi Parameter Typical (2) i v Units
TAVAVR Address Read Cycle Time 17 25 ns
TAVQV Address Access Time 14 25 ns
TAXQX Address Change to Qutput Invalid Time 9 3 ns
TSLQV Chip Select Access Time 17 25 ns
TSLQX Chip Select Output Enable Time i0 5 ns
TSHQZ Chip Select Output Disable Time 4 10 ns
TEHQV Chip Enable Access Time (4) 17 25 ns
TEHQX Chip Enable Output Enable Time {4) 10 5 ns
TELQZ Chip Enable Qutput Disable Time (4) 4 10 ns
TGLQV Output Enabie Access Time 4 ns
TGLOX Qutput Enable Output Enable Time 4 0 ns
TGHQZ Output Enable Output Disable Time 2 g ns

(1) Test conditions: input switching levels VIL/VIH=0.5V/VDD-0.5V (CMOS), VIL/VIH=0V/3V (TTL}, input rise and fall times <1 ns/V, input and

output timing reference leveis shown in the Testar AC Timing Characteristics lable, capacitive output loading C,_ =250 pF, or equivalent

capacitive output loading C,=5 pF for TSHQZ, TELOZ TGHQZ. For C,_ >50 pF, derate access times by 0.02 ns/pF (typical).
(2) Typicai operating conditions; VDD=5.0 V., TA=25°C, pre-radiation. '
(3) Worst case operating condilions: VDD=4.5 V to 5.5V, -55 to 125°C, post total dosa at 25°C.
{4} Chip Enable (CE) pin not available on 28-lead FP or DIP.

ADDRESS r — j/L

oo TR [T

DATA OUT —— i {{ DatavaLp M—

/| Toiax AT
T?Lov TaHQZ l

o= “TITTIIHIY [T

(NWE = high)
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Y
WRITE CYCLE AC TIMING CHARACTERISTICS (1)
Worst Case (3)
Symbol . Parameter Typical {2} 25 ns Units
Min Max
\
TAVAVW | Write Cycle Time (4) 13 25 ns
o ———
TWLWH Write Enable Write Pulse Width g 20 ns
e
TSLWH Chip Select to End of Write Time 10 20 ns
TOVWH Data Valid to End of Write Time 5 15 ns
R S
TAVWH Address Valid to End of Write Time 9 20 ns
TWHDX Data Hold Time after End of Write Time 0 Q - ns
TAVWL Address Valid Setup to Start of Write Time o 0 ns
TWHAX Address Valid Hold after End of Write Time 0 0 ns
TWLQZ Write Enable to Qutput Disable Time 3 0 9 ns
TWHQX Write Disable to Output Enabfe Time 9 5 ns
TWHWL | Write Disable to Write Enable Pulse Width(5) 4 5 ns
TEHWH | Chip Enable to End of Write Time (6) 12 20 ns

{1) Testconditions: input switching levels VIL/VIH=0.5V/VDD-0.5V (CMOS), VIL/VIH=0V/3V (TTL), input rise and fall times <1 ns/V, input and
output iming reference levels shown in the Tester AC Timing Characteristics table, ¢apacitive output loading 50 pF, or equivalent capacitive

load of § pF for TWLQZ.

(2} Typical operating conditions: VDD=5.0 V, TA=25°C, pra-radiation.

(3) Worst case operating conditions: VDD=4.5 V t0 5.5 V, -55 lo 125°C, post total dose at 25°C.

{4) TAVAV = TWLWH + TWHWL
{5) Guaranteed but not tested.
{6) Chip Enable (CE) pin not available on 28-lead FP or DIP.

Tavavw ]
ADDRESS ‘(
/
TAVWH TwHAX
TAvwWL,
] TWHWL TwiLwe
I
NWE ( \L
. PR Tweaz TWHOX
DATA OUT HIGH
IMPEDANCE , TovwH Twhox |
DATA IN DATA VALID
TsLwH
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DYNAMIC ELECTRICAL CHARACTERISTICS

Read Cycle

The RAM is asynchronous in operation, allowing the read
cycle to be controlled by address, chip select (NCS), or chip
enable (CE) (refer to Read Cycle timing diagram). To
perform a valid read operation, both chip select and output
enable (NOE) must be low and chip enable and write enable
(NWE) must be high. The output drivers can be controfled
independently by the NOE signal. Consecutive read cycles
can be executed with NCS held continuously low, and with
CE held centinuously high, and toggling the addresses.

For an address activated read cycle, NCS and CE must be
valid prior to or ceincident with the activating address edge
transition(s). Any amount of toggiing or skew between ad-
dress edge transitions is permissible; however, data outputs
will become valid TAVQV time following the latest oceurring
address edge transition. The minimum address activated
read cycle time is TAVAV. When the RAM is operated at the
minimum address activated read cycletime, the data outputs
will remain valid on the RAM /O until TAXQX time following
the next sequential address transition.

To control a read cycle with NCS, all addresses and CE
must be valid pricr to or coincident with the enabling NCS3
edge transition, Address or CE edge transitions can occur
later than the specified setup times to NCS, however, the
valid data access time will be delayed. Any address edge
transition, which occurs during the time when NCS is low,
will initiate a new read access, and data autputs will not
become valid until TAVQV time following the address edge
transition. Data outputs will enter a high impedance state
TSHQZ time following a disabling NCS edge transition.

To controi a read cycle with CE, all addresses and NCS
must be valid prior to or coincident with the enabling CE
edge transition. Address or NCS edge transitions can
occur later than the specified setup times to CE; however,
the valid data access time will be delayed. Any address
edge transition which occurs during the time when CE is
high will initiate a new read access, and data outputs will
not become valid until TAVQV time foilowing the address
edge transition. Data outputs will enter a high impedance
state TELQZ time following a disabling CE edge transition.

Write Cycle

The write operation is synchronous with resgect tg the
address bits, and control is governed by write enable
(NWE), chip seiect {NCS), or chip enable {CE) edge
transitions {refer to Write Cycle timing diagrams). To per-
form a write operation, both NWE and NCS must ba low,
and CE must be high. Consecutive write cycles can be
performed with NWE or NCS held continuously low, or CE
held continuously high. At least one of the control signals
must transition to the opposite state between consecutive
write operations.

The write mode can be controlled via thrae different control
signals: NWE, NCS, and CE. All three mcdes of control are
similar except the NCS and CE caontrolled modes actually
disable the RAM during the write recovery pulse. Both CE
and NCS fully disable the RAM decode logic and input
buffers for power savings. Only the NWE controlled mode
is shown in the table and diagram on the previous page for
simplicity. However, each mode of control provides the
same write cycle timing characteristics. Thus, some of the
parameter names referenced below are not shown in the
write cycle table or diagram, but indicate which control pin
is in contrel as it switches high or low.

To write data into the RAM, NWE and NCS must be held low
and CE must be held high for at least TWLWH/TSLSH/
TEHEL time. Any amount of edge skew between the
signals can be tolerated, and any one of the control signals
can initiate or terminate the write operation, For consecu-
tive write operations, write pulses must be separated by the
minimum specified TWHWL/TSHSL/TELEH time. Address
inputs must be valid at least TAVWL/TAVSL/TAVEH time
before the enabling NWE/NCS/CE edge transition, and
must remain valid during the entire write time. A valid data
overlap of write pulse width time of TDVWH/TDVSH/TDVEL,
and an address valid to end of write time of TAVWH/
TAVSH/TAVEL aiso must be provided for during the write
operation. Hold times for address inputs and data inputs
with respect to the disabling NWE/NCS/CE edge transition
must be a minimum of TWHAX/TSHAX TELAX time and
TWHDX/TSHDX/TELDX time, respectively. The minimum
write cycle time is TAVAV.
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TESTER AC TIMING CHARACTERISTICS

High Z=2.9v

TTL /O Configuration CMOS /O Configuration
av VDD-0.5V
Input . .
LEVEIS' OV .... g5V ...,
Output .
N VDDR-04Y N VEDRDAY
Sense | TR A e
Levels

ah 34V -
FignZ 24V N

34V -

High Z
9 v\

HighZ = 2.9V

* Input rise and fall times <1 ns/V

QUALITY AND RADIATION HARDNESS
ASSURANCE

Honeywell maintains a high level of productintegrity through
process control, utilizing statistical process control, a com-
plete “Total Quality Assurance System,” a computer data
base process performance tracking system, and a radia-
tion-hardness assurance strategy.

The radiation hardness assurance strategy starts with a
technology that is resistant to the effects of radiation.
Radiation hardness is assured on every wafer by irradiating
test structures as well as SRAM product, and then monitor-
ing key parameters which are sensitive to ionizing radiation,
Conventional MIL-STD-883 TM 5005 Group E testing,
which includes total dose exposure with Cobalt 60, may
also be performed as required. This Total Quality approach
ensures our customers of a relfable product by engineering
in reliability, starting with process development and con-
tinuing through product qualification and screening.

SCREENING LEVELS

Honeywell offers severallevais of device screening to meet
your system needs. “Engineering Devices™ are available
with limited performance and screening for breadboarding
andfor evaluation festing. Hi-Rel Level B and S devices
undergo additional screening per the requirements of MiL-
STD-883. As a QML supplier, Honeywell also offers QML
Class Q and V devices per MIL-PRF-38535 and are avail-

able perthe applicable Standard Microcircuit Drawing (SMD).

QML devices offer ease of procurement by eliminating the

need to creats detailed specifications and offer benefits of
improved quality and cost savings through standardization.

RELIABILITY

Honeywell understands the stringent reliability require-
ments for space and defense systems and has extensive
experience in reliability testing on programs of this nature.
This experience is derived from comprehensive testing of
VLSI processes. Reliability attributes of the RICMOS™
process were characterized by testing specially designed
irradiated and non-irradiated test structures from which
specific fallure mechanisms were evaluated. These specific
mechanisms included, but were not limited to, hot carriers,
electromigration and time dependent dielectric breakdown.
This data was then used to make changes to the design
models and process to ensure more reliable products.

tn addition, the reliabiiity of the RICMOS™ process and
product in a military environment was monitored by testing
iradiated and non-irradiated circuits in accelerated dy-
namic life test conditions. Packages are qualified for prod-
uct use after undergoing Groups B & D testing as outlined
in MIL-STD-883, TM 5005, Class S. The product is quaiified
by following a screening and testing flow to mest th.e
customer's requirements. Quality conformance testing 15
performed as an option on all production lots to ensure the
cngoing reliability of the product.
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PACKAGING

The 32K x 8 SRAM is offered in two custom 36-lead flat
packs, a 28-Lead FP, or standard 28-lead DIP. Each
package is constructed of multilayer ceramic (ALO,) and
features internal power and ground planes. The 36-lead flat
packs also feature a non-conductive ceramic tie bar on the
lead frame. The tie bar allows electrical testing of the
device, while preserving the lead integrity during shipping
and handiing, up to the point of lead forming and insertion.

28-LEAD DIP & FP PINQUT

On the bottom brazed 36-lead FP, ceramic chip capacitors
can be mounted to the package by the user to maximiza
supply noise decoupling and increase board packing den-
sity. These capacitors connect to the internal package
power and ground planes. This design minimizes resjs-
tance and inductance of the bond wire and package. All NG
{no connect) pins must be connected to either VDD, vss
oran active driverto prevent charge build upin the radiation
environment.

36-LEAD FP PINOUT

Atd 1 VDD /

A12 m—f 5 NWE VoD e 3 §:= =
A7 3 Al13 A m— 2 : — o
A8 4 AB A7 H Iz A—
AS 5 Ag As s n Af
Ad 6 A11 pv s To % x
A=y  ToOp NOE ” : op a e
A2 8 View A10 o oe— View 2 —
A1l 9 NCS 03: — :: ; 25— 7
AD 10 DQ7 Bﬂ; 14 EE g:

8o}

0Qo 11 DQs fou :: -ﬁ ﬁ

Bt s E= =z

VSS 14 bQ3

¥

: =]
= Toicn)
e

b
.F(\mdlh)

=]

P

Bee

==

W

X

M

Ve -

P
a

apacitor
Pags il

imensions in inches

Laad-
¢ Alloy42{3)

<xEcworonllnc oo

0.105 £ 0.015
0.017 £ 0.002
0.003 1o 0.006
0.720 £ 0.008
0.050 £ 0.005 (1]
0.500 £ 0.007
0.380 + 0.008
0.0€0 rel

0.880 = 0.005 (2]
0.035 =0.004
0.295 min (3]
0.026 1o 0.045
0.045 £ 0.010
0.130 ref

0.050 ref

0.075 red...
0.010 ref

-~ [1} BSC - Basic lead
Where lead is brazed 10
Parts delivered with leads unform
Lid connected to V5SS

2
3
4

package

spacing between centers.
ed . -

28-LEAD DIP (22017785-001)

For 28-Lead DIP description, see MIL-STD-1835, Type CDIP2-T28, Config. C, Dimensions D-10

10
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——
36-LEAD FLAT PACK—BOTTOM BRAZE (22018131-001)
cyame N
Body
+_[F70.004
f
x— 1 — Tw M
Optienal VoD
VSS, Capacitors V83 All dimensions are in inches
voo ™S v S
i 3 TS A | 0,095 20,014 M | 0,008 £0.003
b | 0.008 = 0.002 N | 0.050 0.010
C | 0.00510 0.0075 | (@ | 0.090 ref
D | 0.650 £ 0.010 P 0015 rat
E { 0,630 £ 0.007 R { 0.075 ret
e {0.025:0.002(2) S | 011320010
F0.42520.005(2] | T | 0.050 ref
G [ 0,525 = 0.005 U | 0.030 ref
H | 0.135 2 0.005 v | 0,080 ret
1 |0.030 2 0.005 W | 0.005 rat
J { 0.080 typ. X | 0.450 rot
L | 0285 = 0.015 ¥ | 0.400 rei
(1] Parts celivered with leads unformad
{2} Attia bar
[3] bid lied to VSS
e ]
" E 1
Qs
- All gimansions are in inches
[grsiimas
| P—
N L A [ 0085:0010
b 0.008 = 0.002
€ | 0.005t000075
¢ D | 085020010
4 H" 3 E 0,830 £ 0.007
—— e 0.025 = 0,002 [2]
.‘|_s—"3 t F | 0.425:0005(2
G | 0.525=0008
'f 0.135 z 0.005
£.030 = 0.005
N°“'1‘_::f‘:“‘""° . g J | 0.080 .
ie-Sar - —_— L 0,265 £0.015
| : M | 00090003
; s 0.113£0.010
4 - : > ' [1] Pans defivared with leads unfarmed
3 : g [2] Attia bar
[3} Lid tled to VSS
o ]
- L
el
- 5
%
S p
| Pin 1 index Bar
4__——_._—

11
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DYNAMIC BURN-IN DIAGRAM*

STATIC BURN-IN DIAGRAM*

voo VDD VoD
11A14 D .ﬂ__l_ T 1A14 Di23 T
F:g c’_rl“}_a—-|z}-.i :;2 :VDVE EL r1—oF0 "m*_{_—_:_j_z_ :12 I‘:IIVI;E _ED—'Z’_E;_
F§ 31A7 A3 = Ry A — A7 A1 ey |
31A5 A8 EE_OH: L 121 AG ABZE |
F&
F4 21as 3 AL == oF1d AS E AQ%.E__
Fio—L 7 1-A4 T AN 22 S —oF10 T2 Ad R i
F2o—r-7lAa o NOEE =4 or17 A3 @ NOEE-r=
F8 a2 % AOELS— oFg A2 x A0 3
F13 o33 3jA1 ¥ NCSEE e aF17 T A1 v NesiE -
F14 o—x12A0 S parPle— F L 121 A0 N Da7l T
F1 ipao DA™ 1 4F1 L~ pao Dos:_f:_r:,__
L) 22 pol DQ5 [T == oFT | ——1—2f Dat pasl |
Fi 13lpaz DQA|E = o4 13 paz Da4lt
14 15 = AR} 15
VSS V&S Q3| = 1 oF1 Vsér Vss DQS_—-FEE:l

VDD = 5.6V, R< 10 KQ, VIH = VDD, VIL = VSS
Ambient Temperature 2 125 °C, F0 2 100 KHz Sq Wave
Frequency of F1 = FO/2, F2 = FO/4, F3 = FO/8, etc.

VDD =
Ambient Temperature = 125 °C

55V, R<10KQ

*36-lead Flat Pack burn-in diagram has similar connections and is available on request,

ORDERING INFORMATION (1)

H X 6256 N S H C
! | l
PART NUMBER SCREEN LEVEL ~ INPUT
V=QML Class V BUFFER TYPE
Q=QML Class Q C=CMOS Level
PROCESS S=Class S T=TTL Leve!
X=80I PACKAGE DESIGNATION B=Ciass B TOTAL DOSE
N=28-Lead FP E=Engr Device (3) HARDNESS
SOURCE R=28-Lead DIP R=1x10% rad(Sio,)
H=HONEYWELL =36-Lead FP (Bottom Braze)(2) F=3x10°rad(SiQ,)

P=36-Lead FP (Top Braze)
K=Known Good Die
- = Bare die (No Package)

H=1x10¢ rad(SiOz)
N=No Level Guaranteed

(1) Orders may be faxed to 612-954-2051. Please contact cur Customer Logistics Depariment at 612-954-2888 for further informatian.
(2) For CMOS I/Q type eniy.
(3} Engineering Davice description: Parameters are lested from -55 to 125°C, 24 hr bum-in, no radiation guaranteed.

Contact Factory with other needs.

To learn more about Honeywell Solid State Electronics Center,
visit our web site at http:/www.ssec.honeywell.com

Heneywell reserves the right to make changes 1o an
arising out of the application or usa of any product

y products or technology herain to improve reliability, function or design, Haneywell does not assume any liability
or circuit described harein; neither does it convay any licensa under its patent rights nor the nghts of athers.

Honeywell

Helping You Control Your World

900113 Rev. A
2/97
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. HS—26C31RH

- & TRS—4228MBFT— RN C GEERD
- BREE Quad Differential Line Driver

- M A TOTAL DOSE 3x10°Rad (Si)
AT SAHHEED D20 T5mW (MAXD
- fEEER - 55C~+125T
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HS-26C31RH

Radiation Hardened

% SEMICONDUCTOR

November 1695 Quad Differential Line Driver
Features Pinouts
¢ 1.2 Micron Radiation Hardened CMOS 16 Lead Ceramic Duakin-Line Metal Seal Package (SEDIP)
- Total Dose Up to 300K RAD(SI) Mil-Std-1835 CDIP2-T16
- Dose Rate Upset > 1x10° RAD/Sec (20ns Pulse) TOP VIEW
» Latchup Free : AN [1] 6] vDD
* ElA R§-422 Compatible Outputs (Except for 10S) a0 [2] [15] o
» CMOS Inputs % 3] Ha] Do
* High Impedance Qutputs when Disabled or Powered EMABLE [3] 3] 6
Down 5 [3] 12] ENABLE
* Low Power Dissipation 2.75mW Standby (Max) —
+ Single 5V Supply 6o [§) i1} co
* Low Output Impedance 10Q or Less B [7 19} co
* Full -55°C to +125°C Military Temperature Range ano 8] [l on
Description 16 Lead Ceramic Metal Seal Flatpack Package (Fiatpack)
The Haris HS-26C31RH is a quad differential line driver Mil-S5td-1835 CDFP4-F16
designed for digital data transmission over balanced lines and TOP VIEW
meets the requirements of ElA standard RS-422. Rao'laﬁon AN ———— 1 ¢ 18—y voD
hardened CMOS processing assures low power consumption, AG 2 15 DIN
high speed, and refiable operation in the most severe radiation —_ '=, ———
environments. AO 3 wE———-T o
The HS-26C31RH accepis GMOS and convrts them to RS- Emai: z ; :ZE i
422 compatible outputs, This circult uses special outputs that —_—
enable the drivers to power down withaut loading down the B0 ——— ¢ hEe/——3co
bus. Enable and disable pins allow several devices to be con- BN —————7 nwEe———— o
nected 1o the same dala source and addresssd independantly. GND C—————— s sE—————3 o
Logic Diagram TRUTH TABLE
ENABIE ENABLE DIN CIN BIN AIN DEVICE INPUTS OUTPUT
_ POWER —
ON/OFF | ENABLE | ENABLE IN QuUT OUI_
ON 1 X HI-Z HI-2
ON 1 X 0 0 1
V%%&ﬁmxaoo1
- : : - ON 1 X 1 1 0
8 .i 6 i L o ON X 0 1 1 0
poDo  coco BOB0 AR [mEmER X X X Wiz | AiZ |
Ordering Information
PART NUMBER TEMPERATURE RANGE SCREENING LEVEL PACKAGE
HS1-26C31RH-8 -55°C 1o +125°C Harris Class B E@ivalsnt 16 Lead Sidebraze DIP
HE1-26C31RH-Q -55°C to +125°C Harris Class S Equivalent 16 Lead Sidebraze DIP
HS9-26C31RH-B -85°C to +125°C Harris Class B Equivalent 16 Lead Flatpack
H59-26Ca1RH-Q -55°C to +125°C Harris Class S Equivalent 16 Lead Flatpack
HS1-26C31RH/Sample +25°C Sample 16 Lead Sldebraze DIP
HS1-26C31AH/Proto -55°C to +125°C Prototype 16 Lead Sidebrazs DIP
HS8-26C31RH/Sample +25°C Sample 16 Lead Flatpack
HS8-26C31RH/Proto -55°C to +125°C Prototype 16 Lead Flatpack

CAUTION: These devices are sensitlve to eiectrostatic discharge. Users should follaw proper IC Handling Proceduras,

Copyright © Harrls Corporation 1995

. B 4302271 00Lu4lasS 191 &

1

File Number 3401.2
Spec Number 518789

Brinted Trom CAPT XPerl

This Materin} Copyrighled By s Respective Mornicoiurer.
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. Specifications HS-26C31RH

Absolute Maximum Ratings Reliabllity information
SupplyVoltage .......c..viiiiiiiae e -0.5Vto +7.0v  Thermal Resistance 8;a 8c
Input, Outputor KO Voltage ... .............. -0.5 to VDD+0.5V SBDIPPAackagn. .. cooevrnr.aar..o-  T3°CAW  24°CrW
Qutput Voltage with Powar O (OV) .............. 0.5V to +7.0V Ceramic Flatpack Package . .......... 14°CW  29°C/W
DC Diade Input Current (Any Input) . .........ooviuunen.. *20mA  Maximum Package Power Dissipation at +125°C Ambient:
DC Drain Current (Any One Input} . .. .o ceceveeenennenn 350mA SBDIPPackage. .. ovv v i v iiiiii et a e 0.68W
DCVDDorGround Cument . .....lvivevviniannenens 400mA Coramic Flatpack Package . ......c.cvvivivinnananss 0.44W
Storage Temperature Range ................. -65°C to +150°C ! device power exceeds package dissipation capability provide heat
Lead Temperature (Soldering 108). .. ................. +300°C  sinking or darate linearly at the following rate;
SBDIP Package .. ...covivrennrancnscnennnes 13.7mWrC
Ceramic Flatpack Package ............ccouene.. 8.8mwW/~C
CAUTION: Strasses above those fisted in "Absafute Maximum Ratings™ may cause pamnansant damage (o the devica. This Is a stuss only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification /s not impled.
Operating Conditions
Operating Voltage Range. .................... +4.5Vi0 +55V  Inputlow Voltage (VIL)........ccocvvenannn, 0OV to 0.3VDD Max
Operating Temperatura Range. ... ............ +55°C 10 +1259C  Input High Voltage (VIH} . ................. VDO to 0.7VDD Min
Input Riseand Fall Tima, .. ......oevveinvnerennenn. 500ns Max
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
(NOTE 1) GROUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN MAX | UNITS
High Level Output VOH VDD = 4.5V, and 5.5V 1,2,3 -55°C, +25°C, 25’ - v
Vollage IO = -20mA (Notes 2, 6) +125°C
Low Level Qutput VoL VDD = 4.5V and 5.5V, 1,2,3 -85°C, +25°C, - 05 v
Voltaga 10 = 20mA (Notes 2, 6) +125°C
Differential Gutput VT,VT  |VDD=VIH=45V, 1,23 -§5°C, +25°C, 20 . v
Valtaga RL = A1 + A2, VIL = OV +125°C
(Note 3) - _
Differanca in IVTi- VTl | VDD = ViH = 4.5V, 1,2,3 -55°C, +25°C, - 04 v
Diffarential Output RL=R1+R2,VIL=0V +125°C
(Nota 3)
Common Mode VOS,VOS [VDD =ViH =45V, 1,2,3 -55°C, +25°C, . <X v
Cutput Voltage RL=R1+R2 VIL=0V +125°C
(Note 3)
Ditference in IVOS - VOSI | VDD = VIH = 4.5V, 1,23 -55°C, +25°C, - 0.4 v
Common Mods Output RL=R1+R2 VIL=0V +125°C
{Note 3)
High Level Input ViH YOD =45V, 5.5V 1.2,3 -55°C, +25°C, |0.7 VDD - v
Voltage (Note 5) +125°C
Low Level Input ViL VOD = 4.5V, 5.5V 1,2, 3 -55°C, +25°C, - 0.3VDD v
Voltage (Note 5) +125°C
Standby Supply IDDsB VDD = 5.5V, Output = OPEN, 1,2,3 -55°C, +25°C, = ] 500 | pA
Current VIN = VDD or GND +125°C
Three-State Output (84 VDD =55V, Force Voltage = 1.2,3 -555C, +25°C, - 5 LA
Leakage Current OV or VCC (Note 7) +125°C
Input Leakage N VDD =55V, VIN=VDD or 1,2,3 -85°C, +25°C, - +1.0 pA
GND +125°C
Spac Number 518789
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Specifications HS-26C31RH

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
LIMITS
(NOTE 1) GROUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE { MIN MAX | UNITS
Output Leakage IOFF VDD =0V, VOUT = 6V, 1,23 -55°C, +25°C, -100 100 pa
Curent Power QFF -250mV, Inputs = GND +125°C
Input Clarmnp Vollage viC At-1.0mA ,2,3 -55°C, +25°C, - -1.5 v
+125°C
At+1.0mA 1,23 -55°C, +25°C, - +1.5 v
+125°C
NOTES:
1. All valtages referenced to device ground.
2. Force/Measure functions may be interchanged.
3. These test conditions are detsiled In EIA specification RS-422. R1 = A2 = 50,
4. Cnly ona input pin set up to VIN par tast. All other pins set to VCG or GND.
5. This parameter tested as inputs levels in VOL/VOH, 102, functional test and/or discrata voltage leval.
6. VIL = 0.3VDD, VIH = G.7VDD.
7. Theinput is conditioned to have the output in the opposite state of the forcing 102 condition.
TABLE 2. AC ELFCTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
{NOTES 1,2} GROUP A
PARAMETER SYMEOL ~ CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX § UNITS
Propagation Dalay TPLH, TPHL VDD =45V 9,10, 11 -85°C, +25°C, 2 2z - ns
+125°C
Propagation Dalay TPZH VDD = 4.5V 9,10, 11 -55°C, +25°C, 5 28 ns
+125°C
Propagation Dalay TPZL VDD = 4.5V 9,10, 11 -585°C, +25°C, 5 28 ns
) +125°C
Propagation Delay TPHZ VDD = 4.5V 9,10, 11 -55°C, +25°C, 2 22 ns
+125°C
Propagation Dslay TPLZ VDD = 4.5V 9, 10, 11 -85°C, +25°C, 2 22 ns
+125°C
Rise and Fall Times TTHL, TTLH | VDD =4.5V 9,10, 11 -55°C, +25°C, 1 10 ns
: +125°C
Qutput Skew TSKEW VDD = 4.5V, RL = 1004, 9,10, 11 -55°C, +25°C, - 3 ns
{Nots 3} CL = 40pF +125°%C
NOTES:
1. All voltagss raferanced to device ground.
2. Sea Table EtA RS-422 _ _
3. Skew is defined as the difference In propagation delays betwesn complementary ottpusts at tha 50% point.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMIT'
{NOTE 1} s
PARAMETER SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS
Input Capacitance CIN VDD =Open, f= 1MHz 1 -55°C, +25°C, - 12 pF
+125°C
Output Capacitance COUT (VDD =Opsen, f= IMHz 1 -55°C, +25°C, - 12 pF
+125°C
Operating Short Circuit 108 VDD = 5.5V, VIN=VDD or 2 -55°C, +25°C, -30 | -150 mA
GND, VOUT = 0V +125°C

Spec Number 578789
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. Specifications HS-26C31RH

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)

LIMITS
{NOTE 1)
PARAMETER SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS
On-State Resistance RON VDD =4.5V, VOUT = 1.5V, 1 -58°C, +25°C, - 10 0
VIN = VDD or GND +125°C
Dynamic Currant IDYN | VCC =45V, FQ = 1MHz, 1,5 +25°C, +125°C Typica! 3 mA
VIN =VCC or GND
Powaer Dissipation Capacitancs CPD VCC =4.5V, FQ=1MHz 1,4 +25°C Typical 170 pF

NOTES:

1. Parametars listed in Table 3 are controlled via design or process parametars and are net directly tested. These parameters ars charac-
terized upon initial design and after major dasign or process changes that affect these paramsters.

2. Only one output at a ime may be shorted.

3. Power Up/Down Feature: Qutputs will remain in the Hi-Z state with VDD < 2.5V and bacome active at VDD 2 4.0V. Tho active cutput
stata will be datarmined by the input conditions.

4. This paramater is a per channel measuramant.
5. This parameter Is measured with a 100pF load, one channa! only.

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS
The post iradiation electrical performance characteristics are the same as the parametars listed In Tables 1, 2.

TABLE 5. BURN-IN DELTA PARAMETERS (425°C) AND GROUP B, SUBGROUP 5 DELTA PARAMETERS

PARAMETER SYMBOL DELTA LIMITS
Standby Supply Current 1DDSB +100uA
Three-Stata Output Leakaga Current 102 +1.0pA
Low Leve! Output Voltage VoL Homv
High Lavel Qutput Voltage VOH 150mV
Input Leakage Cument IIL, K $150nA

TABLE 6. APPLICABLE SUBGROUPS .
CONFORMANCE GROUPS METHCD ~Q SUBGROUPS READ AND RECORD

Initial Test (Pre Burn-in) 100%/5004 1,72,9 See Table 5
Interim Tast | {Post Burn-In) 100%/5004 1,7,8 See Table 5
Interim Test i (Post Bum-in) 100%/5004 1,7, 9 See Table 5
PDA 100°%/5004 1.7.9.A -
intarim Tast lIl (Fost-Bum-In) 100%/5004 1,7, 8 Seo Table 5
PDA 100%/5004 1,7.9,A -
Final Tast 100%%/5004 2,3,8A, 8B, 10, 11 -
Group A Samples/5005 1.2,3,7,8A,88,9, 10,17 -
Group B BS Samples/5005 1,2,3,7,8A,8B,9,10,11,A Subgroups 1,2, 3, 8, 10, 11
B& Samples/5005 1,7, 8 -
Group D Samples/5005 1.7, 9 -

TABLE 6A. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD -8 SUBGROUPS
Initiat Test (Pre Bum-In} 100%/5004 1,7.9
Interim Tast {Post-Bum-In) 100%/5004 1,7.9
PDA 100%/5004 1,7.9

Spec Number 518789
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Specifications HS-26C31RH

TABLE €A, APPLICABLE SUBGROUPS (Continued)

CONFORMANCE GROUPS METHOD -8B SUBGROUPS
Final Test 100%/5004 2,3, 8A, 8B, 10, 11
Group A Samples/5005 1,2,3,7,8A,8B, 8, 10, 11
Group C Samples/5005 1,2,3,7,8A, 8B, 9, 10, 11
Group D Samples/5005 1,7, 9

TABLE 7, TOTAL DOSE |RRADIATION
TEST _ READ AND RECORD
CONFOMRANCE GROUPS METHOD PRE-RAD POST-RAD PRE-RAD POST-RAD
Giroup E Subgroup 2 5005 1,7,9 Table 4 1,7,9 Table 4

NOTE: Each pin except for VDD and GND will have a 47kL} rasistor £5%.

TABLE 8. BURN-IN TEST CONNECTIONS (+125°C < T, < 139°C, VCC = 6V, £0.5V)

TEST OPEN GROUND VDD 1/2¥DD S0KHz 25KHz
Static Bum-In | 2,3,5,6,10,11,13,14] 1,4,7,8,9,12,15 16 - - -
Static Bum-in #i 2,3,5,6,10, 11,13, 14 e 1.4,7,9, 12,15, 16 - - -
Dyniamic Bumn-in - 8,12 4,16 2,3,5,6,10,11,13,14¢ 1,7,9,15 -
NOTE: Each pin except far VDD and Ground will have a series resistor as specified below:
Static Bum-In Pynamic Bum-In
10kl £5% 200Q £5%
TABLE 9, IRRADIATION TEST CONNECTIONS (T, = +25°C, £5°C, VDD = 5V, +10%)
TEST OPEN GROUND vDD 1/2vDD 50KHz 25KHz

Radiation Exposure 2,3,5,8 10,11,13, 14 8 1,4,7,9,12,15, 16 - - -

NOTE: Each pin excapt for VDD and Ground will have a serias resistor.

Propagation Delay Timing Diagram Propagation Delay Load Circuit
- .

vs INPUT J_ l 2 At
" —= 1 1

TPLH -l- Sm
TPHL >
| =] 1 [ (S > I 1
vs ouTPUT =
- = =4
vot i _
AC VOLTAGE LEVELS
PARAMETER HS-26C31 UNITS
vDD 4.50 v
VIH 4.50 \'4
VS 50 % B
VIL 0 v
GND 0 v
Spec Number 518789
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HS-26C31RH

Three-State Low Timing Diagrams

ViH
vs INPUT
vss
P2
TPZL
VOZ v e e ccc e | pe—rr—— |- — - — — —
vw OuUTPUT
voL
" THREE-STATE LOW VOLTAGE LEVELS
PARAMETER HS-26C31 UNITS
VDD 4.50 v
ViH 4.50 v
) 50 %
VW VOL + 0.3 v
vT 0.80 v

Three-State Low Load Circuit
1. 1°
— 1o
c2

[ 7

AAA e AAA
'; ry
L'
-

€1 =C2=C3 = 40pF
Ri=R2=500
R = 5000

Three-State High Timing Diagrams

Three-State High Load Circuit

VIH ! 1 |
vs INPUT -l T c2 E: H’ R
vss I E ct T e 21.5¥
TPZH c2 <
HZ .|- T gh
VOH & o o e e - -
vw OUTPUT VT =
voz £1 =02 = C3 w 40pF
R1 = R2» 500
R3 = 50002
THREE-STATE HIGH VOLTAGE LEVELS
PARAMETER HS-26C31 UNITS
vDbD 4.50 \'
VIH 4,50 v ~
Vs 50 %
vT VOH-0.3 v
VW 2,00 v

- B@ 4302271 0064180 559 =4
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HS-26C31RH

Harris - Space Level Product Fiow - Q

Wafer Lot Acceptance (All Lots) Method 5007 100% Interim Electrical Test 2 {Note 1)

(Includes SEM) 100% Dynamic Bum-in 240 Hour, +125°C or Equivalent,
Radiation Verification {Each Wafer) Method 1019, Method 1015

300k RAD (Si), 4 Samples/Wafer, 0 Rejects 100% Interim Electrical 3 (Note 1)

100% Nondestructive Band Pull Method 2023 100% Final Electrical Test

100% Internal Visual Inspaction Method 2010, Condition A 100% Fine and Gross Seal Method 1014

100% Temperature Cycling Method 1010, Condition C 100% Radiographics Method 2012

100% Constant Acceleration 100% Extemal Visual Method 2009

100% Particle impact Noise Detection Testing Group A (A!l Tests) Method 5005 (Class S)

100% External Visual inspection Data Package Generation (Note 2)

100% Serialization

100% Mitial Electrical Test

100% Static Bum-In1: 24 Hour, +125°C Min, Method 1015
100% Interim Electrical Test 1 {Note 1)

100% Static Bum-ln 2: 24 Hour, +125°C Min, Method 1015
NOTES:

1. Failure from interim alectrical tests 1 and 2 are combined for determining PDA (PDA = 5% for subgroups 1, 7, 9 and delta failures com-
bined, PDA = 3% for subgroup T falures). Intanm alsclﬂcal tsstssPDA (PDA 5% for subgroups 1, 7, 9 and delta fallures combined,
PDA = 3% for subgroup 7 faliures). : : ) .

2. Data Package Contents:
Cover Shast (P.0. Number, Customer Number. Lot Date Oode Harrls Number. Lot Number. Quantity).
Cartificate of Conformance (as found on shipper). Y
Lot Serial Number Sheet {Good Unit{s) Serial Nurnber and Lot Nurrber)
Variables Data (All Read, Recard, and delta oparations). .
Attribute Summaty from Post Seal through Final Test.
Group A Atfributes Data Summary.
Wafer Lot Acceptance Raport {Method 5007) to tnclude repmduchons of SEM photos NOTE: SEM photos Io Incude % of step coverage.
X-Ray Report and File(s), inciuding penotrameator measirements, -~ - =
GAMMA FRadiation Report with initial shipment of devices from the same waler lot conia:mng a Cover Pags, Disposition, Rad Dose,
Lot Number, Test Package, Spac Number(s). Test Equlpmant. etc. In'atﬁatlon Raad and Racord data will be on file at Hards.

Harris -8 Product Flow A S N

Internal Visual Inspection - Methed 2010, Condrtlon B or " Electrical Tests Subgroups 1, 7, 9 (T1) Method 5004
B-Alternate .+ " PDA Calculation 5% Subgroups 1, 7 Method 5004
Gamma Radiation Assurance Tests Method 1019 SN . Electrical Tests +125°C, -55°C Msthod 5004
Temperature Cycling Method 1010, Condition G-~~~ - Group A'lnspéciion Method 5005

Constant Acceleration Method 2001 Yi, Condlt]on per Extemnal Visual Inspection Method 2009

Method 5004 : *" Data Package Generation (Note 3)

Fine and Grross Leak Tests Method 1014 R TP R

Marking

Initial Electrical Tests (T0) R e R T e - -
Dynamic Bum-in 160 Hrs, +125°CMemod1o15 CLRIARTAIID L R

or Equivalent, Condition D

NOTE:

1. “8' Data package contains:

Test Attributes (includes Group A) -55°C, +25°C, +125°C
Radiation Yesting Cartificate of Conformance

Spec Number 518789
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MHS-26C31RH

Metallization Topology

DIE DIMENSIONS:
87 mils x 188 miis
{2219 x 4770)

METALLIZATION;
M1: Mo/Tiw
Thickness: 5800A

M2: AVSI/Cu
Thicknass: 10kA +1KA

Metallization Mask Layout

GLASSIVATION:
Type: SiQ;
Thickness: 10kA + 1kA

WORST CASE CURRENT DENSITY:
<2.0 x 10°A/cm?

BOND PAD SIZE: 110um x 100um

HS-26C31RH
o B
g 8 ]
g g g

AD (2)

ENABLE (4) [

BO (5)

s L NSy
s

™ 112} 56

(12) ENABLE

(#1) co

{10} coO -

B 4302271 0OLul92 321
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5. HS—-26C32RH

- Hli& "RS—422BF—5E2HIC (M)
- HRTiE ‘Quad Differential Line Receiver

SRR Rv eI cTOTAL DOSE 3X10%Rad (Si:
AT AW L3 SmW IAAX)
- I R =55CT~+1257T
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HARRIS

SEMICONDUCTOR

HS-26C32RH

Radiation Hardened

August 1995 Quad Differential Line Receiver
Features Pinouts
« 1,2 Micron Radiation Hardened CMOS HS1-26C32RH 16 LEAD CERAMIC SIDEBRAZE DIP
. . MIL-STD-1835: CDIP2-T16
Total Dose Up to 300K RAD (Si) TOP VIEW
+ Latchup Free v .
« ElA RS-422 Compatible Outputs AN [1
+ CMOS Compatible Inpuls AN [Z]
+ Input Fail Safe Circuitry aouT 3]
* High Impedance inputs when Disabkled or Powered EnaBLE [3]
Down couT [£]
» Low Power Dissipation 138mW Standby (Max) cin [E]
*» Single 5V Supply TN [7]
* Full -55°C to +125°C Military Temperature Range GND [3]
Description HS9-26C32RH 16 LEAD FLATPACK
MIL-STD-1835: CDFP4-F16
The Harris HS-26C32RH is a differential line receiver TOP VIEW
designed for digital data transmission over balanced lines —
and meets the requirements of EIA standard RS-422. AN —————] 1 18 ———— Voo
Radiation hardened CMOS processing assures low power AN E———] 2 15— BIN
consumption, high spaed, and reliable oparaticn in the most AQUT [ 9 14 3 BIN
severe radiation environments, ENABLE =i 4 13 s BOUT
The HS-26C32RH has an input sensifivity typically of 200mV couT T—————3 § 12— ENAHLE
over the common mode input voltage range of +7V. The oONC—————1¢ N " DOoUT
receivers are also squipped with input fail safe circuitry, which TH 7 10 ———— DIN
causas the outputs to go to a logic "1” when the inputs are GND =1 3 g 1 BN
open. Enable and Disable functions are common to all four
Logic Diagram TRUTH TABLE
ENABLE ENABLE DNTIN CONTIN  BINBIN  ANAR  [DEVICE INPUTS OUTPUT
POWER
ON/OFF | ENABLE { ENABLE INPUT QuT
+ - + - - - + - ON 0 1 X Hi-Z
ON 1 X VID 2 VTH (Max) 1
ON 1 X VID < VTH (Min} Y
5 6 & ON X 0 VID 2 VTH (Max) 1
DOUT couT BOUT AOUT ON X 0 VID < VTH {Min) 0
ON 1 X Open 1
ON X [ Cpen 1
Ordering information
PART NUMBER TEMPERATURE RANGE SCREENING LEVEL PACKAGE
HS1-26C32RH-8 -55°C to +125°C Harris Class B Equivalent 16 Lead Sideboard DIP
HS1-26C32RH-0O -55°C to +125°C Harris Class S Equivalent 16 Lead Sideboard DIP
HS59-26C32RH-8 -55°C to +125°C Harris Class B Equivalent 16 Lead Flatpack
HS9-26C32RH-G -55%C to +125°C Hamis Class S Equivalent 16 Lead Flatpack
HS1-26C32RH/Sample +25°C Sample 16 Lead Sideboard DIP
H51-26C32RH/Prote -55°C 1o +125°C Prototype 16 Lead Sideboard DIF
HS9-26C32RH/Sample +25°C Sample 16 Lead Flatpack
HS9-26C32RM/Prota -55°C to +125°C Prototype 16 Lead Flatpack
CAUTION, These devices are senstive to electrostatc discharge, Users should follow proper 1.C. Handling Procedures. Spec Number 51 8790
pymght © Hanie Corporation 1935 1 File Number 3402.2

B 4302271 00GL31k3 L33 HA
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Specifications HS-26C32RH

Absoclute Maximum Ratings Reliability Information
SupplyVoltage . .............iiennn ... -0.5V 10 +7.0V  Tharmal Rasistance s 8,0
Differential input Voltage. .. ................coeuea. .. . H12v SBDIP Package. ......oovvveinannn, BO°G/W  Z0°Cw
CommonModeRange ..... .. . .. .... ......... .2V Ceramic Flatpack Package .........., 103°C/W  26°C/W
Enable Pins InputVoltage ................. -0.5V 1o VDD+0.5¥  Maximum Packaga Power Dissipation at +125°C
DG Drain Gurrant (Any One Cuput) . .................. . 325mA SBDIPPackage. .........coviiiiiii e 0.6W
DC Diode Input Current Erable Pin ... ... . ... ... . . . tipA Ceramic Flatpack Package .........coocveioinainon.. 0.5W
Storage Temperature Ranga ................. -65°Cto +150°C  Maximum Device Power Dissipation. .. .................. 0.3W
Lead Temperature (Soidering 10s). .. ... e +300°C  Note: Maximum device Powsr Dissipation is defined as VDD x ICC
ESD Classification . ..............oiiiiiininnnns. Class 1  and must withstand the added PD due to output current test; 10 at
+125%C
Derating Requirements:
SBDIP Package. . «...ccacvvvnrann.n. No Darating Required
Ceramic Flatpack Package . ............ Na Darating Required
CAUTION: Siresses above those iisted in “Absolute Maximum Ralings” may cause permangnt damage [o the devics. This 5 a Sess only raling and operation
of the device at these or any oiher contitions above thosa indicaled in the operaticnal sections of thes specification Is not implied.
Operating Conditions
Operating Voltage Range . . ......oevvvnunnnn.- +4.5V10+5.5V  inputlowVoltage(VIL).................... 0V to 0.3VDD Max
Qperating Temperature Range. .. ............. -55°C to +125°C  Input High Voltage (VIH)} . ... ovvv et VDD to 0.7VDD Min
CommonModeRange . . . ... ..... ............ 270V InputRiseandFallTime.........coviieeenila.., 500ns Max
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
(NOTE 2)
{NOTE 1) 'GROUP A LIMITS
PARAMETER SYMBOL GONDITIONS SUBGROUPS | TEMPERATURE { MIN MAX | UNITS
High Leval Qutput VOH VDD = 4.5V, VDFF-F =1.0V, 1,2,3 -55°C, +25°C, 4.1 - v
Voltage 10 = -BmA (Notes 2, ) +125°C
Low Level Output VoL VDD =4.5v, VDIFF = -1.0V, 1,2,3 -85°C, +259C, - 0.4 v
Voltage 10 = 6mA (Note 5) +125°C
Differential input VTH VDD = ViH = 4.5V, 1,2,3 -§8°C, +25°C, -400 +400 mv
Voltage .0V < VCM < 7.0V +125°C
Enabled High Lavel VIiH VDD = 4.5V, 5.5V (Nota 4) 1,2,3 -55°C, +25°C, 0.7 - \Y
Input Voitags +125°C VDD
Enabled Low Level Vit VDD = 4.5V, 5.5V (Note 4) 1,2,3 -55°C, +25°C, - 0.3 v
Input Voltage +125°C VoD
Input Gutrent High lINH VDD =5,5,+V =10V, -V = 1,23 -559C, +25°C, - 1.8 mA
{Diffarential Inputs) OV and +V = 0V, -V = 10V +125°C
input Current Low HINL VDD =55, +V =10V, ¥V = 1,2,3 -559C, +25°C, - 2.7 mA
(Diffarentiat Inputs) OV and +V = 0V, -V = -10V +125°C
Input Leakage Enable 1IN VDD = 5.5V, VIN = OV, 5.5V 1,2,38 -55°C, +25°C, - +1.0 HA
Pins +125°C
-?hra-State Qutput 10Z VDD = 5.5V, VO = VDD or 1,2,3 -55°C, +25°C, 5.0 5.0 A
Leakaga Currant GND +125°C
Standby Supply iDDSB VDD = 5.5V, VDIFF = .0V 1,2,3 -85°C, +25°C, - 25 mA
Current Qutputs = Open +125°C —
Enabls Clamp Valtage VIC At-1mA 1,2.3 -55°C, +25°C, . -1.5 v
+125°C
At 1mA - 15
Input Hysterasis VHYST 1 -55°C, +25°C, 20 100 mv
+125°C
Input Resistance RIN -TVSVCMs 7V 1 -559C, +25°C, 4 20 kQ
+125°C
NOTES:
1. All voltagas refarenced to device ground.
2. Force/Measure functions may ba interchanged.
3. Thesa tes? condition are detalled In EIA specification RS-422.
4. This parameter testad as Inputs for the VOL, VOH, 10Z tests.
5. VIL =0.3VDD, VIH = 0.7VDD.
Spec Number 518790
B 4302271 00b3lbY 577 mm . P
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Specifications HS-26C32RH

TABLE 2. AC ELECTRICAL PERFOAMANCE CHARACTERISTICS

LIMITS
NOTES 1, 2) GRACUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Propagation Delay Time TPLH, TPHL VDD =4.5V, 8,10, 11 -55°C, +25°C, 6 40 ns
VDIFF = 2.5V +125°C
Propagation Delay Time TPZH, TPZL VDD =4.5V, 9,10, 11 -557C, +25°C, 3 18 ns
VDIFF = 2.5V +125°C
Propagation Dslay Time TPLE, TPHZ VDD =4.5V, 9,10, 11 -55°C, +25°C, & 29 ns
VDIFF = 2.5V +125°C
Propagation Delay Time TTHL, TTLH VDD =4.5v, 9,10, 11 -559C, +25°C, 2 12 ns
TRISETFALL VDIFF = 2.5V +125°C
NOTES:
1. All voltages referanced to device ground.
2. See Table EIA RS-422
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
(NOTE 1) LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE | MIN | MAX | UNiTS
Input Capacitance ClIN VDD = Open, f= 1MHz -559C, +25°C, - 12 pF
+125°C
Output Gapacitance COuT VDD = Open, { = tMHz -55°C, +25°C, - 12 pF
+125°C .
Fail Safe FSAFE + and - Inputs are Open, -55°C, +25°C, 41 - v
VOUT = Logic 1” +125°C

NOTE:

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS
The post imadiation electrical performance charactaristics are the sams as the parameters listed in Tables 1,2 and 3.

1. The parameters listed an Table 3 are controliad via dasign or procass parametars, Min and Max limits are guaranteed but not directly
testad. These paramaters are characterized at initlal design release and upon design changes which would affect these characteristics.

VABLE 5. BURN-N DELTA PARAMETERS (+25°C) AND GROUP B, SUBGROUP 5 DELTA PARAMETERS

PARAMETER SYMBOL DELTA LIMITS
Standby Supply Current IDDSB +4mA
Three-State Output Leakage Current 102 +1.0pA
Low Level Quiput Voltage VOL 60mV
High Level Quipul Voltage VOH +150mv
Tnput Leakage Current N Z150nA o
TABLE 6. APPLICABLE SUBGROUPS
GROUP A SUBGROUPS
CONFORMANCE MIL-STD-883 RECGHDED RECOHDED
GROUP METHOD TESTED FOR -G FOR -G TESTED FOH -8 FOR-8
Initiat Tast 100% 5004 1.7.9 1 [Note 2) 7.9
interim Test 100% 5004 1,7,8,A 1. A (Note 2) 1,7,9
PDA14&2 100% 5004 1,7.4 - 1.7
Final Tast 100% 5004 2,3,8A,88, 10, 11 - 2,3, 8A, 88,10, 11
. Spec Number 518790
BN 4302271 00L3LLS 4OL EA 3 ’
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Specifications HS-26C32RH

TABLE §. APPLICABLE SUBGROUPS {Continued)
GROUP A SUBGROUPS
CONFORMANCE MIL-STD-883 ARECORDED RECORDED
GROUP METHOD TESTED FOR -Q FOR - TESTED FOR -8 FOR -3
Group A {Nole 1) Sample 5005 1.2,8,7 84,88, 9, 10, 11 - 1,2,3,7,8A, 8B, 9,
10, 11
Subgroup BS Sample 5005 1,2,3,7,84, 8B, 9, 10, 11 1,2,3(Note 2) N/A
Subgroup B6 Sample 5005 1.7.9 - N/A
Group C Sampie 5005 N/A N/A 1.2,3.7,8A,8B, 8,
10, 11
Group D Sample 5005 1,7, 8 - 1,7, 9
Group E, Subgroup 2 Sample 5005 1,7,9 - 1,7.9
NOTES:
1. Altemate Group A testing in accordance with MIL-STD-883 method 5005 may be exercised.
2. Table 5 parameters only
TABLE 7. TOTAL DOSE IRRADIATION
TEST AEAD AND RECORD
CONFOMRANCE GROUPS METHOD PRE-RAD PQST-RAD PRE-RAD POST-RAD
Group £ Subgroup 2 §005 1,7,9 Table 4 1.7, 8 Table 4
TABLE 8. BURN.IN TEST CONNECTIONS (VDD = 6V, +0.5V)
POWER POWER
POWER SUPPLY B SUPPLY C
TEST OPEN GROUND SUPPLY A VDD 2vDD 12VDD 50KHz
Static Bum-In | 3,5,11,13 2,4,6,8,10,12, 14 1,7,9,15,18 - - -
Static Bum-tn Il 3,5 11,13 1,7,8,9,15 2,4,6,10, 12,14, 16 - - -
Dynamic Bum-In - 8,12 4,18 1,357,911, - 2,6,10,14
Optien 1 13, 15 (Note 2)
Dynamic Bum-in - 12,8 4,16 1,7,9,15 3,5 11,13 2,6,10,14
Option 2
NOTES;
1. Each pin except for VDD and GND will have a seres resistor. (For static Bi, R = 10k 5%, for dynamic BI, R = 6800 5%}
2. When connecting the - inputs and thelr associated outputs to tha sama supply, a power stipply bypass capacitor of 22uF must be used,
TABLE 9. IRRADIATION TEST CONNECTIONS (T, = +25°C, 25°C, VDB = 5V, £10%) )
TEST OPEN GROUND vDD 1/2 VDD 50kHz 25kHz
Radiation Exposure 3.5,11,13 2,4,6,8,10,12,14 | 1,7.9,15, 18 - - -
NOTES:
1. Each pin sxcept for VDD and GND will have a seres resistor, (R = 47Kk £5%).
2. When connecting the - inputs and their associated outputs to the same supply, a power supply bypass capacitor of 22uF must be used.

E® 4302271 0DL3Llkb 3u2 HA
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HS-26C32RH

Harris Space Level Product Flow -Q

Wafer Lot Acceptance {All Lots) Method 5007 100% Interim Electrical Test 1 (T1}

(includes SEM) 100% Defta Calculation (TO-T1)
GAMMA Radiation Verification {Each Waler} Method 1019, 100% Static Bum-In 2, Method 1015, Condition A or B, 24

4 Samples/Water, 0 Rejects Hours Minimum, +125°C Minimurn
100% Die Atftach (Note 1) 100% Inferim Electrical Test 1 (T2}
100% Nondestructive Bond Pull, Method 2023 100% Delta Caiculation (T0-T2)
Sample - Wire Bond Pull Menitor, Method 2011 100% PDA 1, Method 5004 (Note 2)
Sample - Die Shear Monitor, Method 2019 or 2027 100% Dynamic Bum-In, Condition D, 240 Hours, +125°C or
100% Internal Visual Inspection, Method 2010, Condition A Equivalent, Methed 1015
CSl and/or GSI Pre-Cap (Note 7) 100% Interim Electrical Test 2(T3)}
100% Temperature Cycle, Method 1010, Condition ©, 100% Delta Calcutation (T0-T3)
10 Cycles 100% PDA 2, Method 5004 (Note 2)

100% Constant Acceleration, Methed 2001, Condition per 100% Final Electrical Test (T4)

Method 5004 - 100% Fine/Gross Leak, Methad 1014
100% PIND, Method 2020, Gondition A 100% Radiographic (X-Ray), Method 2012 (Note 3)
:x :j‘ Z:?;::xi”a' 100% External Visual, Method 2009
Samgple - Group A, Method 5005 {Note 4)

100% Imtra.l Electrical Test (TO}_ . Sample - Group B, Method 5005 (Note 5)
100% Static Bum-In 1, Condition A or B, 24 Hours Min,

+125°C Min, Method 1015 Sample - Group D, Method 5005 (Notes 5 and 6)
100% Data Package Generation (Note 8}.
£Sl and/or GS| Final (Note 7)
NOTES:

1. Siiver glass dle attach shall ba pamitted.

2. Failures from subgroup 1, 7 and deltas are used for calculahng PDA. The ma:urnum allowable PDA 5% with no mora than 3% of the
failures from subgroup 7.

4. Radiographic [X-Ray) inspection may be perfurmed at any point after serialization as allowed by Method 5004, Per method 5004, 1 viaw
only is suppliad on flat packages and leadless chip carrlers, 2 \naws are supplied in all other cases.

4. Aliemate Group A testing may be performed as allowed by MIL-STD-883, Method 5005.

5. Group B and D inspections are optional and will not be performad unless required by tha PO When raqutred the P.O. should include
saparats iine tems for Group B Test, Group B Samplas, Group D Test and Group D Samples.

Group D Genaric Data, as defined by MIL-I-38535, Is optional and will not be supplied unless required by tha P.O. When reqmred the
P.O. should include a separate line itern for Group D Generic Data. Group D Genaric Data. Generic data is nat guarantaed to be available
and is therefore not available in all cases.

7. CSl anclier GS1 inspections are optional and will not be performed unless required by the P.0O. When required, the P.O. should Include
separate line iterns for CSI PreCap inspection, CSI Final Inspection, GSi PraCap inspaction, and/or GS1 Final Inspection.

B. Data Package Contents:
» Cover Shest (Harris Name andfor Logo, P.O. Number, Customer Part Number, Lot Date Code, Harris Part Number, Lot Nurmber, Quantity).
= Water Lot Acceptance Report (Method 5007). Includes reproductions of SEM photos with percent of step coveraga.

= GAMMA Radiation Report. Containg Cover page, disposition, Rad Dose, Lot Number, Test Padcage usad, Specification Numbers Test
squipment, etc. Radiation Read and Record data on file at Harris.

» X-Ray report and film. Includes penelromater meastiremsnts.

+ Screening, Electrical, and Group A atiributes (Screening attributes begm after package saal)

« L ot Serial Numbar Sheet (Good units serial number and {ot number}.

« Variables Data (All Dslta operations). Data is identified by serial number. Data header includes lot number and date of test.
* Group B and D atfributes andfor Generic data is included when tequired by the PO,

« The Cartificate of Conformence is a part of the shipping involce and is not part of the Data Book. The Cenlificate of Conformanca is signad
by an authorized Quality Representative.

6
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HS-26C32RH

Harris Space Level Product Flow -8

GAMMA Radiation Verification (Each Water) Method 1019,
4 Samples/Wafer, 0 Rejects

100% Die Attach {Nota 1)

Periodic- Wire Bond Pull Monitor, Method 2011

Periodic- Die Shear Monitor, Method 2019 or 2027

100% Internal Visual Inspection, Method 2010, Condition B
CSl andfor GSI Pre-Cap (Note 6)

100% Temperature Cycle, Method 1010, Condition C,
10 Cycles

100% Constant Acceleration, Method 2001, Condition per
Method 5004

100% External Visual
100% Initial Electrical Test

NOTES:
1. Siiver glass die attach shall be permitted.

100% Dynamic Bum-in, Condition D, 160 Hours, +125°C or
Equivalent, Method 1015

100% Interim Electrical Tes!

100% PDA, Method 5004 (Note 2)

100% Final Elactrical Test

100% Fine/Gross Leak, Method 1014

100% External Visual, Method 2009

Sample - Group A, Method 5005 (Note 3)
Sample - Group B, Method 5005 (Note 4y
Sample - Group C, Method 5005 (Notes 4 and 5)
Sample - Group D, Method 5005 (Notes 4 and 5)
100% Data Package Generation (Note 7)

CSl and/or GSI Final (Note 6)

2. Failures from subgroup 1, 7 are used for cakulating PDA. The maximum allowable FDA = 5%.
3. Altemate Group A tasting may ba performed as aliowed by MIL-STD-883, Method 5005,
4

- Group B, € and D inspections are optional and wili not be performed unlass required by the P.0. When requirad, the P.O. should include
separate fing tems for Group B Test, Group C Test, Group C Samples, Group D Test and Group D Samples,

5. Group C and/or Group D Generic Data, as definad by MIL-1-38535, is optional and will notba supplied unless requirad by the P.O. When
required, the P.O. should include a separate iine item for Group C Generlc Data and/or Group D Genaric Data. Generic data is not guar-

anteed to be available and is therefore not avallable in all cases.

6. CS! andfor @S Inspactions ara optional and will not be pertormed unless required by the P.O. When required, the P.O. should includs
separate kne items for CS1 PreCap inspection, CS! Final Inspection, GSI PreCap inspection, and/or GS1 Final Inspection.

7. Data Package Contenis:

* Cover Shes! (Harris Name and/or Logo, PO, Number, Customer Part Number, Lot Date Gods, Harnis Part Number, Lot Number, Quantity),
* GAMMA Radiation Report. Contains Cover page, disposition, Rad Dose, Lot Number, Tast Packags used, Specification Numbers, Tast

equipment, etc. Radiation Read and Record data on file at Hanis.

* Screaning, Electrical, and Group A attributas {Scraening attributes begin after package seal).
* Group B, C and D attibutes and/or Generic data is included when required by the P.O.
* The Cartificate of Conformance is a part of the shipping Involcs and Is not part of the Data Book. The Certificate of Conformancs is signed

by an authorized Quality Representative,
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HS-26C32RH

Propagation Delay Timing Diagram

Propagation Delay Load Circuit

DUT 4 TEST

l POINT
clL S AL
-I-_:‘
CL = 50pF
AL = 10000 =

AR

Three-State Low Timing Diagrams

Three-State High Timing Diagrams

YiH ViH
vs§ INPUT v§ INPUT
V865 VSS
TRZL TPZH hz
voz VOH . € e mmmaw=a
e R : ,P‘WT{W_
VL cmm e cvm e - vozZ
THREE-STATE LOW VOLTAGE LEVELS “*“*" " THREE-STATE HIGH VOLTAGE LEVELS
PARAMETER HS-26C32RH UNITS PARAMETER HS-26C32RH UNITS

VDD 4.50 v VoD 4.50 v
ViH 4.50 v VIH 4.50 v
Vs 2.25 v Vs 2.25 v
vT 50 % VT 50 %
W VOL +0.5 v vw VOH - 0.5 Y
GND 0 v GND ) v

CL = S0pF
RL = 1000W

Three-State Low Load Circuit

Three-State High Load Circuit

DUT —g TEST
J-- POINT - -
ot <AL
1"
Ln
CL = 50pF
RL = 100002 =

B y3o2e7) 00L31L9 051 B
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HS-26C32RH

Metallization Topology

DIE DIMENSIONS: GLASSIVATION:
B4mils x 130 mils Type: Si0O,
(2140um x 3280um) Thickness: 10kA + 1kA
METALLIZATION: WORST CASE CURRENT DENSITY:
M1: Mo/Tiw <2.0x 105A/em?

Thickness: 5800A

M2: Al/Si/Cu
Thickness: 5800A

Metallization Mask Layout

BOND PAD SIZE: 110um x 100pm

HS-26C32AH
AN voD BN
1) {16} {15}
iger
—
AN (2) 1 (14 BIN

. -+ .
AOUT (3) 6' g ; (13 Bour
| N ’
a .
' E0BIY v [ L4 3 g ' ' B
e %31 ‘% e

COUT (5}

CIN () {10) DIN

Spee Number 518790
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HS-26C32RH

Packaging

el LEADFINISH

D16.3 MIL-5TD-1835 CDIP2-T16 {D-2, CONFIGURATION C)
16 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE

€. Measure dimansion 51 at all four comers.

nearest metallization or lead.
8. N is the maximum number of terminal posntmns
8. Braze fillats shall ba concave. ]
10. Dimensioning and tolerancing per ANSI Y14,5M - 1982.
11. Controlling dimension: INCH,

7. Maasure dimension S2 from the top of the ceramic body tothe

INCHES MILLIMETERS
Ny BASE N
{ N wmeEfaL sympoL| MIN MAX MIN MAX [NOTES
TH—o—| § A . 0.200 : 5.08 -
L4 W] | b 0.014 | o026 0.36 0.66 2
®) ' b1 0.014 | 0.023 | 0.36 0.58 3
@ereQcfa-8 QIO SECTION A-A 22 | 0045 | 0065 | 114 | 165 :
oase | o > } I b3 0.023 | o.045 | o058 114 4
pu.ue 82 .0 ; c 0008 | o008 0.20 0.46 2
] A
SEATING - ¢l 0.008 0.015 0.20 0.38 a
PLANE )
} D - 0.840 - 21.34 -
AA E 0220 | 0310 | 559 7.87 -
- [€] ® 0.100 BSC 254 BSC -
A 0.300 BSC 7.62 BSC -
@ cia-8RIPE) 2
eA2 0.150 BSC 3.81 BSC -
NOTES: L 0125 | o200 [ 318 | 508 :
1. Index area: A notch or a pin ons identification mark shali be locat-
ed adjacent to pin one and shall ba lecated within the shaded Q 0.015 0.060 0.58 1.52 5
area shown. The manufacturer’s identification shall not be used 81 0.005 . 013 - 6
as a pin cne identification mark. 52 0.005 ~ 0.13 . 7
2. The maximum limits of [gad dimansigns band corMshalibe o 90° 105° 96° 105° N
measured at the centroid of the finished lsad surfaces, when
solder dip or tin plate lead finish is appiled. - - asa - 0.015 - 0.38 -
3. Dimensions b1 and ¢1 apply tolead base metal only. Bimension . bbb - 0.030 - 0.76 -
M applies o lead plating and finish thickness. cee - 0.010 - 0.25 -
4. Comerleads {1, N, N/2, and N/2+1) may be gonfigurad with a M - 0.0015 - 0.038 2
partial lsad paddls. For this configuration dimension b3 replaces’ N 16 16 2
dimension b2.
5. Dimension Q shall be measured from the seating plane to the Rev. 0 4/94
base plane.

B 4302271 D0L3L?L 707 B
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HS-26C32RH

Packaging (Continued)
C = K16.A MIL-STD-1835 CDFP4-F16 (F-5A, CONFIGURATION B)
-L—-F 3 ZE: A 16 LEAD CERAMIC METAL SEAL FLATPACK PACKAGE
===] = "
= PINNO. 1 INCHES MILLIMETERS
= IDAREA
C | sce—| SYMEOL| MIN MAX MIN MAX [ NOTES
= - ——— 5] [} A 0.045 0.115 1.14 292 -
= re— b 0.015 0.022 0.38 0.56 -
— —T b1 | 0015 | 0018 | od8 | 043 -
J  —— = — c 0.004 | 0008 | 0.10 0.23 -
® ' - =T o1 0.004 | 0008 | 0.10 0.15 -
ol
D . 0.440 - 11.18 3
oot a2 Qe o G E=O[E E 0245 | 0285 | 622 | 724 -

a ¢ N
! | f—— £ _"_ = » 0.315 8.00 3
A [e—— E2 0.130 y 330 - '

TI;‘*]—;_F_._::IE::& 'a,:L_,_f J = E3 | 0030 - 0.76 - 7

0.050 8SC 1.27 BSC -
SEATING AND
BASK PLANE < LEADFRISH X 0008 | 0015 | 0=0 0.38 2
J é _L L 0250 | 0370 | 6.35 9.40 -
BASE N Q 0026 | 0045 § 0.66 1.1 B
¥ | weme N
P s1 0.005 - 0.13 - 6
A ! — v M N 0.0015 N 0.04 5
7] ] e
s () N 16 16 -
SECTION A-A Rev, 1 2-20-95

NOTES:

1. Index area: A notch or a pin ona identification mark shall be locat-
ed adlacent to pin one and shall be located within the shaded
area shown. The manufaciurer's identification shalt not be ussd
as a pin one identification mark. Altemataly, a tab (dimension k)
may be used to Identity pin one,

2. Ifa pin one identification mark is used in addition to atab, the lim-
its of dimension k do not apply.

3. This dimension allows for off-canter iid, maniscus, and glass
gvarrun.

4. Dimensions b1 and c1 apply to lead base metal only, Dimension
M appiles to lead plating and finish thickness. The maximum lim-
its of lead dimensions b and ¢ or M shall be measured at the cen-
troid of the finishad lead surfaces, when soldsr dip or tin plate
lead finlsh Is applied.

5. N is the maximum rnumber of tarminal positions.
6. Measure dimension S1 at all four comers,

7. Forbottom-brazed lead packages, no organic or polymeric mate- - o
rials shall be molded to the bottom of the package to cover the
leads,

8. Dimension Q shalt be measured at the point of exit (bayond tha
meniscus) of the lead from the body. Dimension Q minimum
shall be reduced by 0.0015 inch {0.038mm) maximum when sol-
der dip lead finish Is appiied.

9. Dimensioning and tolerancing par ANSI Y14.5M - 1§82,
0. Confrolling dimension: INCH.

Spec Number 518790
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6. UT22VP10

- Fi# CHlEERHO S v 2 1C

- fEiE Programmable Arrav Logic
i R TOTAL DOSE 1x108Rad (S5i)
S S1. BW (MAX) |
SR EREE C~55C~+125%T
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ili T —
UT22VP10 Universal RADPAL™

Data Sheet

i I

FEATURES

- O Vpp: 5.0 volts =10%
. O High speed Universal RADPAL

- tpp: 20ms, 250s maximum [ Radiation-hardened process and design: total dose irradia-
- IMax): 33MHz maximum external frequency tion testing to MIL-STD-883, Method 1019
- Supported by industry-standard programumer - Total dose: 1.0EG rads(Si)
- Amorphous silicon anti-fuse - Single event effects:
» Upsex threshold 50 MeV-cm?/mg (min)
Q Asynchronous & synchronous RADPAL operation ¢ Latchup immune
- Synchronous PRESET - Neutron fluence: 1.0E14 wem?
- Asynchronous RESET

U QML Q & V compliant
O Upto 22 input and 10 output drivers may be configured

- CMOS & TTL-compatible input and output levels QQ Packaging options:
- Three-state output drivers - 24-pin 100-mii center DIP (0.300 x 1,2)
- 24-lead flatpack (45 x .64)
O Variable product terms, 8 to 16 per ontput - 2B-lead quad-flatpack {45 x .45)
- O 10 user-programmable output macrocells O Standard Militery Drawing 5962-94754 available

- Registered or combinatorial operation
- Ourput driver polarity control selectable
- Two feedback paths available

TR

PROGRAMMABLE ARRAY LOGIC
{132 X 44)

8 10 12 14 18 I !<js 14 12 10 8

R awm
Macrocell H{ Macrocel (4
[ 4

s it am H
H{ Macrocell 44 Macroceti [t Macrocell HH M
s [ i H

T
-
B
i
I
T

\— N NN A [

Voo
- e I T 2 T Y I Y Y

Figure 1. Block Diagram

B 9343947 000572y 915 pm
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PRODUCT DESCRIPTION QUAD-FLATPACK PIN CONFIGURATION

The UT22VP10 RADPAL is a fuse programmable logic array 1 t CKAVgp Vpp OO VO1
device. The familiar sum-of-products (AND-OR) logic strue- OoOnnnaonopo
ture is complemented with a programmable macrocell. The ~ 4 3 2 1 3 ;W W/
UT22VP14 is available in 24-pin DIP, 24-lead flatpack, and SRR 26 R
28-lead quad-flatpack package offerings providing up to 22 t Os . voz :
inputs and 10 cutputs. Amorphous silicon anti-fuse technology - 2 Fpos
provides the programming of each output. The user specifies. o B 3
whether each of the potential cutputs is registered or combina- t Oy 2 Owos
torial. Outppt_polarityis also individually selected, allowing for Ve[l 8 2 Ves
greater flexibility for output configuration. A unique output en-
able function allows the user to configure bidirectional V0 on 1 Cls 21 Mwos
an individual basis. ' O 1o 20 N yos
The UT22VP10 architecture implements variable sum terms 19
providing 8 to 16 product terms to outputs, This feature provides =R ; " - vo7
the user with increased logic function flexibility. Other features 12 1B 1 15 1. 17
include common synchronous preset and asynchronous reset. dguduugnny
These features eliminate the need for performing the initializa- 11 Ve Vss 1 105 VOB
tion function.
The UT22VP10 provides a device with the flexibility to imple-
ment iogic functions in the 500 to 800 gate complexity, The PIN NAMES
flexible architecture supports the implementation of logic func-
tions requiring up to 21 inputs and ofly asingle otput or down CKA Clock/Data Input
to 12 inputs and 10 cutputs. Development and programming I Data Input
support for the UT22VP10 is provided by DATA L/O. 0 Data InpuvOutput
Vpp Power
DIP & FLATPACK PIN CONFIGURATION
Vss Ground
[ - | FUNCTION DESCRIPTION
cKA 1 24 Voo . . .
] 2 29 Voo The UT22VP10 RADPAL implements logic functions as sum-
p— 3 22 Vot of-products expressions in a one-time programmable-AND/
—— 21 vo2 fixed-OR logic array. User-defined functions are created by
— s 20— yoy programming the conzections of input signals into the array.
— & 19— oy User-configurable output structures in the form of /O macro-
— 7 18— yos cells further increase logic flexibility,
e N -] 17— vos
— 9 16— yo7
— 10 15— yog
— 1 14 fmee—— y0g
Vs 12 L[] S—

, B 93453947 0005725 5§51 B
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Table 1. Macrocell Configuration Table! > 3

Ca C4 Cp Output Type Polarity Feodback
0 0 0 Registered Active LOW Registered
0 0 1 Registered Active HIGH Repistered
X 1 4] Combinatorial Active LOW o
X 1 1 Combinaterial Active HIGH Lo
1 ¢ 0 Registered Active LOW 1o
1 0 1 Registered Active HIGH o
Notes:

1. 0 equals programmed low of programmed,
2. 1 equals programmed high of urprogrammed.
3. X ¢equals don't care.

OVERVIEW

The UT22VPI10 RADPAL architecture (see figure 1) has 12 ded-
icated inputs and 10 I/Os to provide up to 22 inputs and 10
outputs for creating logic functions. At the core of the device
is a one-time programmable anti-fuse AND array that drives a
fixed OR array. With this structure, the UT22VP10 can imple-
ment up to 10 sum-of-products logic expressions.

Associated with each of the 10 OR functions is a macrocetl
which is independently programmed to one of six different con-
figurations. The one-time programmable maero cells allow
each I/O to create sequential or combinatorial logic functions
with either Active-High or Active-Low polarity.

LOGIC ARRAY

The one-time programmable AND array of the UT22VP10
RADPAL is formed by input lines intersecting product terms.
The inpul lines and product terms are used as follows:

44 input lines:

* 24 input lines carry the true and complement of the signals
applied to the input pins

* 20 lines carry the true and complement values of feedback
or input signals from the 10 I/0s

132 product terms:

* 120 product terms (arranged in 2 groups of 8, 10, 12, 14, and
16) used to form logic sums

* 10 output enable terms {one for each I/Q)
* 1 global synchronous preset term
* 1 global asynchronous reset term

At each input-line/product-term intersection there is an anti-
fuse cell which determines whether or not there is a logical
connection at that intersection. A product term which is con-
nected to both the true and complement of an input signal will
always be logical zero, and thus will not effect the OR function
that it drives. When there are no connections on a product term

a Don’t Care state exists and that term will always be a logical
one.

PRODUCT TERMS

The UT22VP10 provides 120 product terms that drive the 10
OR functions. The 120 product terms connect to the outputs in
two groups of 8, 1, 12, 14, and 16 1o form logical sums.

MACROCELL ARCHITECTURE

The output macrocell provides complete control over the archi-
tecture of each output. Configuring each output independently
permits users to tailor the configuration of the UT22VP10 to
meet design requirements,

Each I/0 macrocell {see figure 2) consists of a D flip-flop and
two signal-select multiplexers. Three configuration select bits
controlling the multiplexers determine the co nfiguration of
each UT22VPI0 macrocell (see table 1), The configuration se-
lect bits determine output polarity, cutput type (registered or
combinatorial) and input feedback type (registered or /O). See
figure 3 for equivalent circuits for the mactocell confi guratons.

OUTPUT FUNCTIONS

The signal from the OR array may be fed direcily to the output

pin (combinatorial function) or latched in the D flip-flop (reg-
istered function). The D flip-flop larches data oa the rising edge
of the clock. When the synchronous preset term is satisfied, the

Q cutput of the D flip-flop output will be set logical one at the

next rising edge of the clock input. Satisfying the asynchronous
clear term sets Q logical zero, regardless of the clock state. If

both terms are satisfied simultaneously, the clear will override
the preset.
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Figure 2. Macrocell
OUTPUT POLARITY BIDIRECTIONAL YO

Each macrocell can be configured to implement Active-High
or Active-L.ow logic. Programmable polarity eliminates the
need for external inverters.

OUTPUT ENABLE

‘The output of each 1/0 macrocell can be enabled or disabled
under the control a programmable output enable product term,
The output signal is propagated to the O pin when the logical
conditions programmed on the output enable term are satisfied,
Gtherwise, the output buffer is driven to the high-impedance
state,

The output enable term allows the IO pin to function as a ded-
icated input, dedicated outptt, or bidirectional 10, When every
comnection is unprogrammed, the cutput enable product term
permanently enables thie output buffer and yields a dedicated
output. If every connection is programmed, the enable term is
logically low and the I/O functions as a dedicated input.

REGISTER FEEDBACK

The feedback signal to the AND array is taken from the (F output
when the FO macrocell implements a registered function
Cz=0.Cy=00.

The feedback signal is taken from the 1/O pin when the macro-
cell implements a combinatorial function (Cy = 1) or a regis-

tered function (C, =1, C; =0). In this case, the pin can be used
as a dedicated input, adedicated output, or a bidirectional /0,

POWER-ON RESET

To ease system initialization, all D flip~flops will power-up o
areset condition and the Q output will be low. The actuai cutput
of the UT22VP10 will depend on the programmed ocutput po-
larity. The Vpp rise must be monotonic and the reset delay time
is 5s maximum,

ANTI-FUSE SECURITY

The UT22ZVP10 provides a security bit that prevents unautho-
rized reading or copying of designs programmed into the de-
vice. The security bit is set by the PLD programmer at the
conclusion of the programming cycle, Once the security bit is
set it is no longer possihle to verify (read) or program the
UT22VP10).
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Registered Feedback, Registered, Active-Low Output (C;=9,C;=0,Cy=0)

L
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1/O Feedback, Combinatorial, Active-Low Output (C,=X, C, =1, Cy=0)

- Figure 3. Macrocell Configuration (continued on next puage)
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VO Feedback, Combinatorial, Active-High Output (C=X,C=1,C)=1)

Mi}ﬁu

IO Feedback, Registered, Active-Low Output (C; =1, Cy =0, Cy= 0)
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1/O Feedback, Registered, Active-High Output (Ca=1,Cy =0, Co=1)
Figure 3. Macrocell Configuration
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ABSOLUTE MAXIMUM RATINGS!

SYMBOL ﬁARAMETER LIMIT UNITS
) Vb Supply voltage -03t0 7.0 A
Vyoz Input voltage any pin 03w +70 _ v
Tstg Storage Temperanire range -65 to +150 °C
T Maximum junction temperamre +175 °C
Ts Lead temperature (soldering 10 seconds) +300 °C
S Thermal resistance junction to case 20 ‘CIW
I DC input current =10 mA
' Pp3 Maximum power dissipation 1.6 W
Ip Output sink current 12 mA

Notes:

1. Stresses omside the listed absoluts maximom ralings may cause parmanent damage to the device, This is a stress rating only, functional operation of the
gdevice at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum raling
conditions for e xtended pericds may affect device reliability. )

2 Minimum voltage is -0.6Vpp which may undesshoot to -2.0Vpy for pulses of less than 20ns. Maximum outpt pin voltage is Vpp +0.75Vpy, which may

avershoot to +7.0Vpy, for pulses of less than 20ns,

3. (oo max + Ipg) 5.5V.

RECOMMENDED OPERATING CONDITIONS

h SYMBOL PARAMETER LIMIT UNITS
Yoo . Supply voltage 451055 v
Vv Input voltage any pin Ot Vop v
Tc Temperature range -55to+ 125 °C
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DPC ELECTRICAL CHARACTERISTICS !
(Vpp = 5.0V £10%; Vgg = 0V %, -55°C < T < +125°C)

SYMBOL PARAMETER CONDITION MINIMUM | MAXIMUM UNIT
vo Low-level input voltage TIL - 8
! Vg | High-levelinput voltage | TTL 22 -
Vo Low-level input voltage CMOS - 3*Vpp v
VH High-level input voltage CMOS *Vpp - v
VoL Low-level output voltage Ior, = 12.0mA, Vpp=4.5V (TTL) 4 v
Vou High-level output voltage | Igy = -12.0mA, Vpp = 4.5V (TTL) 24 - v
Vor | Low-level output voltage | Iop = 2001LA, Vpp = 4.5V (CMOS) - Vgs+0.05 v
Vou High-level output voltage | Iog=-2001tA, Vpp = 4.5V (CMOS) Vpp-0.05 - v
In Input leakage current Voy= Vppand Vgg -10 i pA
Ioz Three-state output leakage | Vo= Vppand Vg, Vpp= 5.5V -10 10 pA
current
! Iog™* Shortcircuit output current | Vpp = 3.5V, Vo= Vpp -160 160 mA
Vopp= 33V, Vo =0V
o’ Input capacitance f=IMHz @0V - 15 pF
Cuos Bidirectional capacitance f=IMHz @0V - 15 pF
Inp Supply current: Qutput Vpp=5.5V - 120 mA
three-state, worst-case pat-
tern programmed, f=fiyav;
Inpg Supply current: Vpp=55V - 25 mA
Unprogrammed
Notes:

1. All specifications valid for radiation dose < 1B6 rads(St).
2, Maximum allowable relative shift equals SOmV.

3. Duration not to exceed 1 second, one output at a timze.

4. Guaranteed, bt not t2sted.
5. Tested for initial qualification only.
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AC CHARACTERISTICS READ CYCLE (Post-Radiation) 2
(Vpp = 5.0V £10%; -55°C < T < +125°C)

SYMBOL PARAMETER RVFP10-20 2VP10-25 UNIT
MIN MAX | MIN MAX
tpp Input to output propagation delay 20 25 as
tza Input to cutput enable delay 23 25 ns
5213 Input to output disable delay 23 25 ns
too Clock to output delay 15 15 ns
tean Clock to combinatorial cutput delay via intemal 24 28 ns
. registered feedback
157 Input or feedback setup time 15 18 ns
1’ Input or feedback hold time 2 2 as
tp External clock period {teg + tg) 30 33 ns
twi wL Clock width, clock high time, clock low tme 12 14 ns
fMAx13 External maximum frequency (Moo + 1)) 33 30 MHz
fiaxs’ Data path maximum frequency (1w + twL)) 42 36 MHz
- : fmx33 Internal feedback maximum frequency (1/(tcq + tep)) 32 32 MHz
- tep Register clock mfeed&ck input 13 13} &
taw Asynchronous reset width ' 20 25 ns
tAR Asynchronous reset recovery time 20 25 ns
Lap Input to asynchronous reset 20 25 ns
tspr> Synchronous preset recovery time 20 25 ns
R’ Powerupressttime 1.0 1.0 . us

Notes:

1. Post-radiation pérfo:mance guaranteed a1 25°C per MIL-STD-883 Method 1019 a 1.0E6 rads(34).
2. Guaranteed by characterization.

3. Test applics only 1o registered outpat,
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Figure 4. AC Electrical’?*
Notes:
1. Vp=15V,

2. Input pulse amplitude OV 10 3.0V.
3. Input rise and fall times 3ns maximum.
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1. tep defined as the propagation delay from G to D register input,
fvax3; Internal Feedback ( tco+tcp )
Figure 5. Signa] Paths
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POWER-UP RESET steady state, the following two conditions are required to ensure

a valid power-up reset,
The power-up reset feature ensures that all flip-fleps will be * The Vpp, rise must be monotonic
reset to_LOW after the device bas been powered up. The output * Pollowing reset, the clock input must not be driven from
state will depend on the programmed pattern. This feature is LOW to HIGH until all applicable input and feedback setup
valuable in simplifying state machine initialization, See figure times are met.
& for atiming diagram, Dueto the synchronous operation of the
power-up reset and the wide range of ways Vpp can rise to its
[
i L}
: v ) Voo
POWER 4 /
) ”
REGISTERED - ten T
! ACTIVE-LOW //X
: oUTPUT o >
L 7S ]
1 1
CLOCK \\\ /
! 1
] ’W'L '
! Figure 6. Power-Up Reset Waveform
|
1 RADIATION HARDNESS

The UT22VP1ORADPAL incorporates special design and layout features which allow operation in high-level radiation environments.
UTMC has developed special low-temperature processing technigues designed to enhance the total-dose radiation hardness of both
the gate oxide and the field oxide while maintaining the circuit density and reliability. For transient radiation hardness and latchup
immunity, UTMC builds radiation-hardened products on epitaxial wafers using an advanced twin-tub CMOS process.

RADIATION HARDNESS DESIGN SPECIFICATIONS!

PARAMETER CONDITION MINIMUM UNIT
Total Dose +25°C per MIL-STD-883 Method 1019 1.0E6 rads(Si)
LET Threshold -55°C to +125°C 50 MeV-cm*/mg
Neutron Fluence 1MeV equivalent 1.0E14 wem2

Note:
1. “The RADPAL will not latchup during radiation exposure under recommended opersting conditions.
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DETAIL A
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Notes:

L. Package matenzal: Opaque ceramic.

2. All exposed metahized areas are fimshed per MIL-PRF-38535,
3. Letter designations are for cross-reference to MIL-STD-1835.

For solder coated leads, increase maxsmum fimt by 0.003 wnch as measured at the center
of the flar.

Numbering and Jettering on the ceramic are got subject to visual marking entena.

Figure 7. 24-Pin 100-mil Center DIP (0.300x1.2)
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Q 0370 TYP.
i —P E2 E3
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Notes:

. 1. All expased metalized areas are gold plated over electroplaied nickel per MIL-PRF-38535.
1 2, The 1id 15 electrically connected to V.
3, Lead finishes are in accordance with MIL-PRF-38535.
. Dimension letters refer to MIL-STD-1335,
Lead position and coplaparity are not measured, - - .
ID mark symbol is vendor option.
or solder coated leads, increase maximum limit by 0,003 inch as measured az the center of the flat.

Figure 8. 24-Lead Flatpack (0.45 x 0.64)
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f SQUARE CORNERS.
e Sre— THIS PAD ONLY.
e — :
S —— ————— | DETAIL A
v—— PIN11D
———
r—— -
7050 | 1. All exposed metalized areas are gold piated over
E&C:("?:im‘ clectroplated nicke! per MIEL.PRE-38535.

Z. Lead finishes are in accordance with MIL-PRF.38533.
. Dimension lettats refer to MIL-STD-1835.
Lead position and coplanarity are not meastred.
NUMBER & Mark is not subject to visual marking criteria.
Mark is on lid and its symbel is vendor option.
For solder coated leads, increase maximum limit by
0.003 mch as measured at the center of the flat.
VIEW A-A

Figure 9. 28-Lead Quad-Flatpack (45 x .45)
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ORDERING INFORMATION

UT22VP10 Radiation-Hardened PAL: SMD
5962 * 94754+ + o+ &

TTT = Lead Finish:

A) = Solder

i ) = Gaold
(X) = Optional
Case Outline:
(L) = 24-lead DIP
X} = 24-lead pin Flatpack
(Y) = 28-lead pin Quad Flatpack
Class Designator:
Q@ = ClasQ
V) = ClassV
Device Type
(01) = 25oy prop delay, CMOS /O
(02) = 25nsprop delay, TIL 1O
(03) = 20nsprop delay, CMOS [/O

! (04) = 20nspropdelay, TTL 140
Drawing Number: 34754
Total Dose:
() = 1E6 rads(Si) per 5562-94754 drawing
(®) = 1ES5rads(Si) per 5962-94754 drawing
(G) = SES rads(Si) per 5962-94754 drawing

3ES rads(Si) per 5962-94754 drawing

®
(=) None

Federal Stock Class Designator: No options

Notes:

1. Lead finish (A, C, or X) must be specified.

2. an "X™ 15 specified when ordering, part marking will match the lead finish and will be either "A" (solder) or “C™ (gold).
3, Total dose radiation must be specified when ordering. QML Q and QML V not available without radiation hardsning.

16
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UT22VP1) Radiation Hardened PAL

UT2ZVPID* * * =* &

T TT L
Radiation:
- = None
Lead Fimsh:
@A) = Solder
© = GoMd
) = Optional
Screening:
{©) = Mititary Temperaturs
I = Prototype
Package Type:
) = 24-pinDIP
(0 = 24-pin Flatpack
W) = 28-pin Quad Flatpack
Device Type Modifier:
C-25 = CMOS IO: 25ns propagation delay
T-25 = TIL JO: 25us propegation delay
C20 = CMOSULO: 20ns propagation delay
T-20 = TIL 140: 20us propagation delay

Noles:
1. Lead fimsh (A, C, or X) must be specfied.
2 If an X" is specified when ordering, part marking will match the lead finish and wili be cither “A™ (solder) or “C* (gold).
- 3. Milttary Temperature range flow per UTMC's manufacturing flows document. Devices have 48 hours of burn-im and are tested at -55°C,
oom temperature, and 125°C. Radiation characteristies are neither tested por guaranteed and may not be specified.
= 4. Prototype flow per UTMC Mamufactuning Flows Technical Deseription. Devices have protolype assembly and are tested a1 25°C only.
Radiation s perther tasted nor guaranteed.

17
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European Sales Office Boston Sales Office

UTMC Main Office

1575 Garden of the Gods Road 1+719.594-8166 23 Walker Brook Drive

Colorado Speings, CO 80907-3486 1+719-594-8468 FAX Reading, MA 01867

800-MIL-UTMC http/fwwrw, utme.com 617-944-3227

300-645-8862

hitp/fwww.utme.com

Melbourne Sales Office South LA Sales Office North LA Sales Qffice
, 1901 S. Harber City Blvd., Suite 802 101 Columbia Sirect, Suite 130 77 Fuilton Lane, Suite 3

Melbourne, F1. 32001 Aliso Vicjo, CA 92656 Camarillo, CA 93010

407-951-4164 T14-362-2260 805.445-6665

ITED
T .
d CENTER

United Technclogies Microclectronies Center, Inc, (UTMC) reservas the right to make changes to any products and services herein at any time without notice.
Consult UTMC oc an ashorized sales representative to verify that the information in this data sheet is current before using this product, UTMC does not assume
any responsibility of liability arising out of the application or use of any product or service described herein, except as expressty agreed 10 in writing by UTMC;
oar docs the purchase, lease, o usc of a product or service from UTMC convey a license under any patent ights, copyrights, trademark rights, or any other of
the imtellectual rights of UTMC or of third parties.

Copyright 1995 & 1996 by United Technologics Microelactroaics Center, Inc. RADPAL-2-4-96 Al rights reserved
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HARRIS

SEMICONDUCTOR

HS-9008RH

Radiation Hardened CMOS 8 Bit Flash

July 1995 Analog-to-Digital Converter

Features Description

The Harris HS-9008RH is a CMOS 8 Bit Flash Converter
designed for space applications were relatively low powsr,
exceptional accuracy and very fast conversion speeds are a
necessity.

The HS-2008RH design differs substantially from most other
available Flash Converters as it employs fully differential
analog input sampling networks and amplifiers, as well as
regenarative, offset nulled (error correcting) comparators.
These cireuit techniques improve noise performance and
render the circuit much less sensitive to process and radia-
tion induced device parametric shifts. Outstanding integral
and differential linearity error is achisved through the use of
a metal film rasistor network which exhibits »10 bl linearity
without trim. As a result of these innovations, the device
cperates with a single fixed reference supply as opposed to

« Excelient Noise Rejection - Fully Differential Design

» SuperiorLinearity .......... ... . ..., 0.5 LSB Typ
+ Single Reference Supply

» LowPower..... tbeeneeareasnatiiaues 330mW Typ

Sampling Rate
(50ns ConversionTime) ................... 20MHz

Total DoseHardness ...ocveieeievnncnns 300kRAD

Available with Harris -Q and -8 Screenfng

Truth Table

TET CE2 Bi-Bs OF , _ PRIy @ -
the multiple, adjustable references used in similar devices.
° ! valid Vaid The HS-9008RH is fabricated in Hatris’ new AVLSI1RA pro-
B 1 Three-Stata - cess, which is duaf level metal, .twm well, thin EPI, 1.25p:M
ree Vatd bulk CMOS process. The capacitors are metal to metal with
X 0 Thres-State Three-Stats a nitride dislectric and have a negligible attenuation factor.
This combination of faatures makes the HS-8008RH one of
the best 8 Bit Flash Converters avaiiable in the Commercial,
Military or Rad Hard markets.
Ordering Information
PART NUMBER TEMPERATURE RANGE SCREENING LEVEL PACKAGE
HS1-s5008RH-8 -B6°C to +126°C Hamnis Class B Equivalent 28 Pin Sidebraza DIP
HS1-8008RH-Q -55"0'10 +125°¢ Hanis Class S Equivalent 28 Pin Sidebraze DIP

HS9-3008RH-8

-55°C to +125°C

Harmis Class B Equivalent

23 Pin Flatpack

HS9-9003MH-Q -55°C to +1259C Harris Class S Equivalent 28 Pin Flatpack
HS51-9008RH/SAMPLE 25°C Sample 28 Pin Sidebraze DIP
HS1-8008RH/PROTO -559C to +125°C Prolotype 28 Pin Sidebraze DIF
HS9-9008RAH/SAMPLE 25°C Sample 28 Pin Flatpack
HS89-5008RHPROTC -55°C to +125°C Prolotype 28 Pin Flatpack

CAUTION: These devices are sensitive 10 elactroslalic discharge, Users should follow proper L.C. Handllng Pracedures,
Copyright € Hanls Corporation 1995 1

" EE 43022731 O0LL88L 722 HA

Spec Number 518796
File Number 3279.1
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HS-8008RH

Pinouts
28 LEAD CERAMIC SBDIP, MIL-STD-1835 CDIP2-T28 28 LEAD CERAMIC FLATPACK, MIL-STD-1835 CDFP3-F28
TOP VIEW TOP VIEW
R [T} 28] vssD PLE—— 28 =g VSSD
vooo 2] VIN VDDD r=meey 2 27 === VIN
ctx [3] 75] vssD CLK =3 26 =3 VSSD
VODD E 5] vasa VEDD —————y 25 p————0 VSSA
VSS5A ——m' s 24 o——=x VREF+
vssa [§] 24| VREF+ VREF- o=t ; 23 === VDDA
VREF- [§] 2] veDA VDDA ————| 7 22 ——= ©F
voDA [7] OF {LSE)B1 ——==d 3 21 =———— BB (MSB)
wsa)B1 [E] 7] B8 (MSB) B2 p——-y 20 f—=x &7
B3 ——— 10 15 —— B6
B2 [3] 0] B7
84— 11 18 —==—m BS
B3 [19] 191 B5 CE e 12 17 === VSSA
B4 [if] [3) Bs ol ———— % 16 === vsSD
T [ig] VSSA VDDA =—— 14 15 === VDDD
CE2 Ha 16] V&sD
VDDA [15] vDDD
Pin Description
28 DIFFP 28 DIPIFP
PACKAGE PIN NAME DESCRIPTION PACKAGE PIN NAME DESCRIPTION
8 Bi (LSB) Output Data Bits 2,4,15 vVoDD Digital Supply
2 B2 Cutput Data Bits 13 CE2 Three-State Output Enable
10 B3 Output Data Bits 12 CET Thres-State Output Enable
1 B4 Qutput Data Bits -] VREF- Negalive Reforance Input
18 Bs Cutput Data Bits 27 VIN Analog Signal In
19 Bs Output Data Bits 5,17.25 VSSA Analog Ground
20 B7 Qutput Data Bits 3 CLK Clock Input
21 Bs (MSB) Gutput Data Bits 1 2R Referonce Midpoint
22 OF Ovarflow 24 VREF+ Positive Refarence Input
16, 26, 28 VSsSD Digital Ground 7,14, 23 VDDA Analog Supply

B 4302271 00LLA8? LbLY BA
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Functional Diagram
CLOCK GENERATOR
ax [}
o1 0 L ©
i
vREF+ [ Wv— °I1 T 01 L [ l l
. l QUTPUT g
e o
< DSN DYNAMIC MFES
vIN E -3 e£256 | LATCH ' |
oy ] ' . |__YouTPuT BITS
| I | 1 { MFFS (MSB)
F ] ! i
L : i 1
2z | i ]
o~ N — | HEE -
DYNAMIC :
i : ' t_louTPuT BITE
by ' i f MFFS
i t i
! ! i 1 1
b4 ! [ ! ,
< ]
R W ! i _ ._IUh’;:gT BITS
e DYNAMIC wrrslt 3 1
ce128 LATCH e
i ! | T |_JoutPut BIT4
1 1 | r MFFS
1y i i ' }
. I | . ] :
z i o ! : -
DYNAMIC
S| -
} 1 ; : |__JoutpuT BIT2
hy ! | ) MFFS
by f I ! 4
$ : ] |
3 : ! ! _jouTPuT BIT 1
DEN DYNAMIC (L58B)
VREF- D=‘y‘y‘. cel LATCH MFFS !
g = _D CTE1
hd . v - b * CEZ
VREF RESISTOR DIFFERENTIAL ENCODER _D
LADDER COMPARATOR . v 4
THREE-STATE
OUTPUTS
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Specifications HS-9008RH

Absolute Maximum Ratings Reliability Information

DC Supply Voltage Rangs, VDDD = VDDA Thermal Resistance 84 80
{Referenced to VSSD = VESA=GND) ... ...... -0.3V to +7.0V Sidebraze DIP Package ............. 45°CW  B°C/W

Input Voltage Range: CE1, CE2, CLK, VREF-, Flatpack Package . ....... e 58°CAW  BOC/W
VREF+, VIN, 'lz = S, V5SS -0.3V1o VDD +0.3V  Maximum Package Powar Dissipation at +125°C

Qutput Voltage Range: B1 - B8, OF Sidebraze DIP Package ..... Ciaeeeraireeens cerres LW
(Oulpus Offf ... ovveiennes V- VS5 -0.3V 10 VDD +0.3V Flatpack Package ................ Crereerranaeaas 0.86W

DC Input Current CET, CE2, CLK, VIN, 81 - B8, OF. ....... 10mA  Maximum Device Power Dissipation (Note 1). . ........... 0.44W

Sterags Temperalura Range ................. -85%C 1o +150°C  Derating Requirements:

Lead Temparaturs {Soldering 108). . ... ..ot ernnnes +300°C Sidebraze DIP Package ............... No Derating Required

Flatpack Package ........ Crerrreeran No Derating Required
NOTE:

1. Maximum device Power Dissipation is defined as VDD x 10D

CAUTICN:; Stresses above those listed I “Absolule Maximum Ralings™ may cause permanent damage fo the device. This Is a slress only rating and operation
of tha davice at these or any other conditfons above those Indicated In the operational sections of this specification Is not Impiled.

Operating Conditions

Operating Voltags Range (VDDD = VDDA). ...... +4.5¥ 10 +5.5V  Digital Input Low Voltage (VIL}..... Pt oV to +0.2VDD
Operating Temperature Range { TA)........ +v. -B5°C 10 +125°C  InputHigh Voltage {VIH ). . 1o vruerenennnnnn. .. 0.8VDD to VDD

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS

All Typicai Values Represent +25°C, Nominal Conditions and have been characterized but are not tastad.

GRCOUP A LIMITS
suB-
PARAMETERS SYMBOL CONDITIONS GROUP TEMPERATURE | MIN TYP MAX | UNITS

Integral Linearity ILE VDDD = VDDA =5V, 1,23 -55°C to +125°C - 0.5 +1.0 LSB
Eror CLK = 1MHz, '
VSSD =VSSA =0V,

VREF = 4.000V {Ad}.)

Ditferential Linearity DLE VODD = VDDA =5Y, 1,238 -55%C to +125°C - 10.25 { 0.5 LSB
Error CLK= 1MHz,
VSSD » VESA =V, '
VREF = 4.000V (Adj)

Offset Etror vos VDDD = VDDA = 5V, 1,23 -55°C to +125°C . 0.5 | +1.25 | LSB
CLK = 500kHz,

V88D = VSSA =0V,
VREF = 4.000V {Ad].),
VIN = VREF- + 0.5LSB

Gain Error GE VDDD = VDDA =5Y, 1,2, 3 -55°C to +128°C - - #225 | LSB
CLK = 500kHz,

VSSD = VSSA =0V,
VAEF = 4.000V (Adj),
VIN = VREF+ - 1.5LSB

Ladder Impadance Ref VDDD = VDDA = 5V, 1,3 -55%C to +125°C | 300 500 600
CLK = 10MHz,
VSSD = VSSA =0V, 2 -55°C to +125°C | 400 600 900 [y
VREF = 4.000V (Adj.)

Full Seale Range FSR | vDOD =vDDA=5V, 1,23 | -55°Cto+125%Cc | - 4 5 v
(VIN and (VAEF+) - CLK = 10MHz,
(VREF-)) VSSD = VSSA = 0V,
VREF = 4,000V (Adj.}

Spec Number 518796
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Specifications HS-9008RH

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)

All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested.

GROUP A LIMITS
suB-
PARAMETERS SYMBOL CONDITIONS GROUP TEMPERATURE | MIN TYP MAX | UNITS
Supply Current
{IDDOD + IDDAY)
Dynamic IDDD | VDDD =VDDA =55V, 1,23 55°Cto +125°C | - 60 135 | mA
CLK = 10MHz,
VSSD = VS3A =0V,
VREF = 4,000V (Ad].)
{Note 1)
Static iDDS VDDD = VDDA = 5.5V, 1,2,3 -559C to +125°C . 40 80 mA
CLK = 10MHz,
VSSDh = VSSA =0V,
VREF = 4.000V (Adj)),
CLK=tlow
DIGITAL INPUTS
Low Leval Currant 1L VDDD = VDDA =55V, 1,2,3 --552C to #125°C - <.,01 | £t.0 pA
VIN =0V
High Level Current IH VDDD = VDDA = 5.5V, 1,23 -55°C to +125°C - <01 | 1.0 MA
VIN =5.5V
DIGITAL QUTPUTS
Low Level Voltags VoL VDDD = VDDA = 4.5V, 1,23 -55°C to +125°C - 0.06 0.4 v
LOL=2mA
High Laval Voltage VOH VDDD = VDDA = 4.5V, 1,2, 3 -55°C to +125°C 2.4 4.3 - -
LOH =2mA
Threa-State Low 102L, VDDD = VDDA = 5,5Y, 1,23 -55°C 1o +125°C - <.01 +1.0 HA
Current 10ZH VOUT =0V, 5.5V
NOTE:

1. For typical value, CLK = 1MHz

TABLE 2A. AGC ELECTRICAL PERFORMANCE CHARACTERISTICS

All Typical Values Represent +25°C, Nominal Conditions and have been characlerized but are not tested,

GROUP A LIMITS
sue- -
PARAMETERS | SYMBOL CONDITIONS GROUP | TEMPERATURE | MIN | TYP | MAX | UNITS

Conversion Speed Cs VDDD = VDDA =5V, CLK = 10MHz, g, 10, 11 -55°C to +125°C | 20 - - MSPS

VSSD = VSSA =0V, VREF = 4.000V

(Adj.), CLK = 50% Duty Cycle, Square

Wave { Note 1)
Analog Bandwidth BW VDOD = VDDA =5V, CLK = 10MHz, 8, 10,11 | -55°C 1o +125°C | 10 - - MHz

V32D = VSSA =0V, VREF = 4.000V

{Adi.), VIN = Full Scale Sine Wave

{Note 1)
Differantial Gain DGE | VDDD=VDDA=5V, 9,10, 11 | -55°Cto +125°C - 1.2 § £3.0 %
Error CLK = 10MHz, VSSD = VSSA =0V,

VREF = 4.000V {Ad].), (Note 2}

Spec Number 5187986
4302271 00613850 153 EA 5 '

d From CAPS XPee! This Material Copyrighted By !5 Respective Monufaclurer,



Specifications HS-9008RH

TABLE 2A. AC ELECTRICAL PERFORMANCE GHARACTERISTICS {Continued)

All Typical Valuss Represent +25°C, Neminal Conditions and have basn characterized but are not tested,

GROUP A LIMITS
suB-.

PARAMETERS {SYMBOL CONDITIONS GROUP | TEMPERATURE | MIN | TYP { MAX | UNITS
Differential Phase DPE VDDD = VDDA = 5V, CLK = 10MHz, 9,10, 11 ~-55°C to +125°C - 1.7 | £25 | Deg.
Error VSSD = VSSA =0V,

VREF = 4,000V (Adj.}, (Note 2)
Tolal Harmonic THD VDDD=VDDA =5V, | CLK = 1MHz 8,10, 11 -55°C to +125°C - - -48 dB
Distartion VSSD = VSSA=QV,
{ Nota 3) VREF = 4.000V CLK=10MHz | s, 10, 11 -559C to +125°C - - -48 dB
{(Ad)

ClK=20MHz | @ 10,11 | -55°Cto +125°C | - - -42 dB
Signal-to-Noise SNRD | VDDO=VDDA=5Y, | CLK=1MHz 9, 10, 11 -55°C to +125°C | 47 - - dB
Ratio (Plus VSSD = VSSA= 0V,
Distortion) VREF = 4.000V CLK=10MHz } 9, 10, 11 55°C 10 +125°C | 46 - - dB
( Note 3) {Ad.)

CLK=20MHz | 9,10,11 | -85°Cto+125°C | 42 - - dB
Integral Linsarity ILE CLK = 10MHz 9,10, 11 - 5| 10| LSB
Error
Differential Linearity DLE CLK = 10MHz 9, 10, 11 - +25 ] 0.5 | LSB
Error

NOTES:
1. Defined at -0.5db. The -3db bandwidth for frequency response pumpases is greater than 30MHz,
2. VIN = 3.58MHz burst, CLK = 14MHz, 6 DC Javals (1.5, 1.7, 1.8,2.1, 2.3, 2.5)
3. Analfoginput = 100kHz sins wave
TABLE 2B. AC ELECTRICAL SWITCHING CHARACTERISTICS
All Typical Values Reprasent +25°C, Nominal Conditions and have been chamcterized but are not tested.
GROUP A LIMITS
SUB-

PARAMETERS SYMBOL CONDITIONS GROUP | TEMPERATURE | MIN | TYP | MAX | UNITS

Data Output Delay TOD | VDDD=VDDA=5V 9,10, 11 | -55°C to +1289C - 22 32 ns
CLK = 1MHz, VSSD=VSSA= 0V,
VREF = 4.000V (Adj.)

Qutput Enable Time TEN | VDDD = VDDA =5Y, g, 10, 11 -55°C to +125°C - - 25 ns
CLK = 1MHz, VS8SD =VSSA = 0V,
VREF = 4.000V (Adj.}

Output Disable Time TDIS | VDDD=VDDA=5Y, 9,10, 11 -85°C fo +125°C - - 25 ns
CLK =1MHz, VSSD=VSSA = OV,
VREF =4.000V (Ad))

Spec Number 518796
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Specifications HS-8008RH

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
Al Typical Values Rapresent +25°C, Nominal Conditions and have been charactarized but are not testad.
LIMITS
PARAMETERS SYMBOL CONDITIONS NQTES | TEMPERATURE | MIN | TYP | MAX | UNITS
Digital tnput Cl {=1MHz, VDDD = VDDA = OPEN, 6,7 +25°C - - 15 pF
Capacitance VSSD = VSSA = 0V, Ty = +25°C
6,8 +25°C - - 18 pF
Output Capacitance co f=1MHz, VDDD=VDDA=OQOPEN, | 6,7 +25°C - - 10 pF
VSSD=VSBA=0V, Ty = +259C
6 8 +25°C - - 10 pF
Analog Input CIN CLK = High, VDDD = VDDA = BV, 8 -55°G to +125°C - 70 - pF
Capacitance V3SD=VSSA=0V,
{Static) VREF = 4.000V {Adj.),
Analog Input DYNCIN |} CLX=3MHz, VDDD =VDDA=5V, 6 -55°C to +125°C - 20 - pF
Capacitance VESD = VSSA =0V,
(Dynamic) VREF = 4.000V (Adj.),
Apetiurs Dalay TAD | VDDD = VDDA =5V, ] -55°C to +125°C - 8 - ns
V338D = VSSA =0V, .
VREF = 4.000V (Adj.)
Aperturs Jitter TAJ VDDD = VDDA = 5V, 6 -55°C to +125°C - 50 - ps
VSSD = VSSA =0V,
VREF = 4.000V (Adj.}
Reference Supply IREF  { VIN=4.0V,VODD= VDDA =5V, 8 -55°C to +125°C - 8 - mA
Currant VSSD = VSSA=0V,
VREF = 4.000V (Ad].),
Rasolution VDDD = VDDA=5YV, 6 -55°C to +125°C 8 - - Bits
VREF = 4,000V {Adj.)
Track Time {Auto TTRACK | vDDD =VDDA=5V, [ -53°C o +125°C 20 - - ns
Balance Time) CLK = 28MHz2,
VSSD = VSSA =0V,
VRAEF = 4.000V {Ad].), CLK = High
Hold Time THOLD | VDDD =VDDA=5V, [ -85°C 1o +125°C 20 - - ns
CLK = 25MHz,
V5SD=VSSA=0V,
VREF = 4.000V {Ad].), CLK =Low
Power Supply PSR VDDD = VDDA =5.5V, 8 -55°C to +125°C - <1.0 - LSB
Rejection VSSD =VSSA=0V, Y
VREF = 4,000V (Ad})
NOTES:
1. The parameters listad in Table 3 are controlled via design or process and ara not testad. These parameters are characterized upon initial
design relaasa.
2. 28 pin DIP package only
3. 28 pin Flatpack package only
4, Conversion speed is verified during functional testing. Functionality is defined as:
TA = +25°C, -55°C; DLE = 20.75 L.SB, ILE = 2,25 LSB
TA = +125°C: DLE < 1.0 LSB, ILE = £3.25 L.SB

. Spec Number 518796
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TABLE 4. Post 300KRAD(S) ELECTRICAL PERFORMANCE CHARACTERISTICS
Post 300K RAD(S) Electrical Pedarmance is psr Tables 1-3 (+25°C) Except as Follows:

{NOTES 1, 2} LIMITS
YDDD=VDDA =5V,
VSSD = VSSA =0V
PARAMETERS SYMBOL | VREF=4.000V (ADJUSTED) REFERENCE MIN TYP MAX UNITS
integral Lineanty Emor ILE CLK = 10MHz Table 8 - *0.50 +1.0 LsB
Differential Linearity DLE CLK = 10MHz Table 6 - +0.258 +0.75 LSB
Error
Offsat Error vos VIN = (VREF-) +0.5 LSB, Table 6 - +0.50 2.0 LSB
CLK = 500kHz
Gain Error GE VIN = (VREF4+) -1.5 LSB, Table 6 - .0 | 30 LSB
CLK = 500kHz
Differential Gain Error DGE { Note 3) Table 6 - *1.2 13.5 %
Differential Phase Error DFE { Note 3) Table 6 - 2.0 3.0 Deg.
NOTES:
1. All voltages refsrenced to VSSD = VSSA =0V,
2. Unless otherwise specified.
3, VIN = 3.88MHz burst, CLK = 14MHz, 6 DC lavels {1.5,1.7,1.8,2.1,2.3, 2.5
TABLE 5. BI DELTA PARAMETERS ( +25°C, -Q ONLY)
FINAL TEST LIMITS (+25°C)
PARAMETER SYMBOL MIN MAX DELTA LIMITS

Signal-to-Noise Ralio SNAD 47dB - +0.75dB

( + Distortion ), CLK = 1MHz

DIGITAL INPUTS

Low Current L -1LOpA +1.0uA +150nA

High Current IIH -1.0uA +1,01A *150nA

DIGITAL CUTPUTS

Three-State Low Current 10ZL -10.0pA +10.0pA +1.0uA

Three-State High Current I0ZH -10.0pA +10.0pA 31.0pA

Low Voltage VOL - 0.40V +80mA

High Voltage VOH 2.4V - +160mA

Spec Number 518796
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TABLE 6. APPLICABLE SUBGROUPS

GROUP A SUBGRCUPS
CONFORMANCE MIL-STD-883 RECORDED RECORDED
GROUP METHOD TESTED FOR -Q FOR-Q TESTED FOR -8 FOR-8
Initial Test 100% 5004 1.7,9 1 {Note 2) 1,7, 9
Interim Test 100% 5004 ’ 1,7.9,A 1, & (Note 2) 1,7.9
PDA 106% 5004 1.7, 4 - 1,7
Final Tast 100% 5004 2,3,8A, 8B, 10, 11 - 2,3,8A, 8B 10, 11
Group A {Note 1) Sampla 5005 1,2,3,7,8A,88.9,10, " - 1,2,3,7,8A,88,9,
10, 11

Subgroup BS Sampla 5005 1,2,3,7,8A,8B, 9, 10, 11 1, 2, 3 {Note 2) .
Subgroup B6 Sample 5005 1,79 - -
Group C Sample 5005 - - 1,2,3,7,8A,8B,9,

i 10, 11
Group D ‘1 Sample 5005 ' 1,7, 9 - 1, 7.9
Group E, Subgroup 2 Sample 5005 1,7. 8 - 1,7,9

NOTES:

1. Altemnate Groug A testing in accordance with MIL-STD-883 method 5005 may be exsrcised.
2. Table 5 parameters only

Spec Number 518796
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Harris Space Level Product Flow -Q

Wafer Lot Acceptance (All Lots) Method 5007 100% Initial Electrical Test (T0)

(Includes SEM) 100% Dynamic Burn-In, Condition D, 240 Hours, +125°C or
GAMMA Radiation Verification {Each Wafer} Method 1019, Equivalent, Method 1015

4 Samples/Wafer, 0 Rejects 100% Interim Electrical Test 1 (T1)
100% Die Attach (Note 1) 100% Delta Caleulation (T0-T1)
100% Nondestructive Bond Pull, Method 2023 100% PDA, Method 5004 {Note 2)
Sample - Wire Bond Pull Monitor, Msthod 2011 100% Final Electrical Test
Sarmple - Die Shear Monitor, Method 2015 or 2027 100% Fine/Gross Leak, Method 1014
100% Internal Visual Inspection, Method 2010, Condition A 100% Radiographic {X-Ray), Method 2012 (Note 3)
CSl and/or GS| Pre-Cap (Note 7) 100% External Visual, Methad 2009
100% Temperature Cycle, Method 1010, Condition C, Sample - Group A, Method 5005 {Note 4)

. ::O Cycles . . Sample - Group B, Method 5005 (Note 5)

100% Mz?ﬁézné c/}!g::eleratmn, Method 2001, Condition per Sample - Group D, Method 5005 (Notes 5, 6)

100% Data Package Generation {Note 8)

100% PIND, Method 2020, Condition A
€S8l and/or G5! Final {Nete 7)

100% External Visual
100% Serialization
NOTES:
1. Epoxy or Silver glass die altach shall bs parmittad,

2. Failures from subgroup 1, 7 and deltas are used for caleulating PDA, The maximum allowable PDA = 5% with no mors than 3% of the
failures from subgroup 7.

3. Radiographic (X-Ray) inspaction may be perforrned at any point after seralization as allowsd by Mathod 5004,
4. Altamate Group A testing may bs parformed as allowed by MIL-STD-883, Method 5005,

5. Group B and D inspections are optional and will not be petformed unless required by the P.O. When requirad, the P.O. shauld include
separate line iterns for Group B test, Group B samples, Group D test and Group O samples,

§. Group D Generic Data, as defined by MiL--38535, is optional and will not be suppliad unless required by the P.O. Whan required, the
P.O. should include a separate line item for Group D generic data, Gensric data is not guaranteed to be available and is tharefore not
available in all cases,

7. CSlandlor GSl inspections ara optional and will not be pertormed unless required by the P.O. When required, the P.O. should includs
separale line items for CSI PreCap inspection, CSI Final Inspaction, GSI PreCap inspection, and/or GS| Final Inspection.

8. Data Package Contents:
+ Cover Shaet (Hariis Name and/or Loge, PO. Number, Customer Part Number, Lot Date Code, Harris Part Number, Lot Number, Quantity).
= Wafer Lot Acceptance Repaort (Method 5007). Includes reproductions of SEM photos with percent of step coverags.

* GAMMA Radiation Report. Contains Cover page, disposition, RAD Dose, Lot Number, Test Package used, Specification Numbers, Test
equipment, etc. Radiation Read and Record data on file at Hanis.

+ X-Ray report and film. Includas penstrometer measurements.

+ Screening, Elsctrical, and Group A attrbutas {Screening attributes begin after package seal).

* Lot Serfat Number Shest (Good units serial number and lot number).

* Variables Data (All Delta operations). Data is identified by serial number. Data header includes lot number and date of test,
* Group B and D attributes andfor Generic data is included when raquired by the P.O,

* The Certificate of Conformance is a part of the shipping invoice and Is not part of the Data Book. The Certificate of Conformanca is signed
by an authorized Quality Representative,

Spec Number 518796
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Harris Space Level Product Flow -8

GAMMA Radiation Verification (Each Wafer) Methed 1019,
4 Sarmples/Wafer, 0 Rejects

100% Die Attach (Note 1)

Periodic- Wire Bond Pull Monitor, Method 2011

Periodic- Die Shear Monitor, Method 2019 or 2027

100% Internal Visual Inspection, Method 2010, Condition B
CSl and/ar GSI Pra-Cap (Note 6)

100% Temperature Cycle, Method 1010, Condition C,

100% Dynamic Burn-In, Condition D, 160 Hours, +125°C or
Equivalent, Methad 1015

100% Interim Electrical Test

100% PDA, Method 5004 {Note 2}

100% Final Electrical Test

100% Fine/Gross Leak, Method 1014
100% External Visual, Method 2009
Sample - Group A, Method 5005 {Note 3)

10 Cycles Sample - Group B, Method 5005 (Note 4)
100% Constant Acceleration, Method 2001, Condition per Sample - Group C, Method 5005 (Notes 4 and 5)
Method 5004

Sample - Group B, Method 5005 (Notes 4 and 5)
100% Data Package Generation (Note 7)
€Sl and/or GS| Final (Noteg)

100% External Visual
160% Initial Electrical Test

NOTES:

1. Epoxy or Silver giass dis attach shall be psrmitted,

2. Failures from subgroup 1, 7 and deltas are used for cafculating PDA. The maximum allowable PDA = 5%,
3. Altemate Group A testing may be performed as allowed by MIL-STD-883, Method 5005.
4

. Group B, C and D inspactions are optional and will not be patformed unlass raquired by the P.O. When required, the B0, should includa
separate line items for Group B test, Group B samples, Group Ctest and Group Csamples and Group D test and Group D samples.

-5, Group C and/or D Generic Data, as defined by MIL-1-38535, is optional and will not be supplied unless required by the P.O. When required,
the P.O. should include a separate line item for Group € generic data and/or D generic data, Generic data is not guarantead to be avail-
able and is tharafora not available in all cases,

8. CSi and/or GSE inspactions ars optional and will not be performed unlass required by the P.O. When requirad, the P.O. should includa
separats line items for CSI PreCap inspaction, CSI Final Inspection, GSI PreCap inspection, and/or GSI Final Inspection.

7. Data Packagse Contents:
» Cover Shest (Harris Name andor Logo, P.O. Numbar, Customer Part Number, Lot Date Cods, Harris Part Number, Lot Number, Quantity).

« GAMMA Radiation Report. Contains Cover page, disposition, RAD Dose, Lot Number, Test Package used, Speciﬁcatipn Numbers, Tost
equipment, atc, Radiation Read and Record data on file at Harmis.

+» Screening, Electrical, and Group A attributes (Screening altributes begin after package seal),
= Group B, C and D attributes and/or Generic data is included whan required by the P.O,

» The Certificate of Conformance is a part of the shipping invoice and is not part of the Data Book, The Caertilicate of Conformance is signed
by an authorized Quality Reprasentative.
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FIGURE 2, OUTPUT ENABLE TIMING

Timing Diagrams
A —————— [P a—
THOLD THOLD
cLk N TTRACK N+1
2 CLOCK LATENCY —={ I =—ToD
DATA1-8
+ OVERFLOW K DATAN -2 X DATAN -1 )( DATAN
FIGURE 1. INPUT TIMING
CET 74 ﬂ
CE2 —3] TDIS et
TEN TS je—
TEN et
DATA1-8
OVERFLOW )

B 4302271 0DL1BS7 S04 B
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HS-9008RH

Burn-in Circuit

HS-9008RH 28 PIN DIF/FLATPACK

vDD1 vDD2
0 -]
“E < LOAD
| 2] 21— F2 (EACH OUTPUT)
Fi—3 ;
r—3] 25 vDD1
—1%] &
‘——E E A1
3 3KQ
% DUT
20]
s o
iE
m -
i
T

NOTES:
1. VDD1 =5.5V Min
2. VDD2 = 4V Min

3. Input Signals:
F1 = 1MHz (50% Dulty Cycle);
F2 = F1/4 VIH =5V, +0.5V, -0; VIL =0V, +0.5V, -0

frradiation Circuit
vDD1

ééﬁﬁqallilﬁ

i

!'fllil

NOTES:
1. All Total Dose Testing is performed using the HS1-9008RH packagas (28 DIP}
2. VDD1 = 5.5V Min
3. Resistors = 10k £ 10%
4, Total Dose = 300K RADS

Spec Number 518796
BB 4302271 00LLATA 4uy EE 13
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Metallization Topology

DIE DIMENSIONS:
180 X 197 x 21+ 1mils

METALLIZATION:
Metal 1 - Typs: Moly/TiW
Thickness: 5.8kA & 10%
Metal 2- Type: AVSiCu
Thickness: ‘10kA +10%
GLASSIVATION:
Type: SiO,
Thickness: BKA + ﬂuz\

WORST CASE CURRENT DENSITY:

Metal 1 - Designs using the Harris AVLS[-1RA process
take advantage of the superior current carrying
capabilities of Moly. TiW. The current density limit
estabhshed by Harns Reliability is 5.0 x 10° Alem?

Metal 2 - 1.63 x 105 Alem?

Metallization Mask Layout

HS-30C8RH
vDDDR2 . CLK. . vDDDt 172R VSSD1 VIN vssD2
I —— v R R ":”";“ T
A 3 L
vssaz i i . ;8 vesa1
< 4 R i .
o #5 % "
" VREF- } lgj VREF+
i
i 8 ir
: 2% o4 § VDD
VODA2 7 {23 Al
z ) i
(AR |
it
B OF
B2 8s
B3

B4

Frann

" »M{.-.m ]
TE1

CE2 VDDA3 VDDD3 V55D3 VSSAS

Spec Number 518796
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Packaging
el LEAD FINISH D28.6 MIL-5TD-1835 CDIP2-T28 (D-10, CONFIGURATION C)
= l 28 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE
T BAsE N INCHES MILLIMETERS
. j_rw meral [ |symBoL| MmN MAX | mIN MAX | NOTES
S, - —
‘ It bl—a | 4 A . 0.232 - 5.92 .
j =R =R === p=g=n=-1 M
M -] fee b 0.014 0.026 0.36 0.86 2
)
b1 0.014 0.023 0.35 0.58 3
- SECTION A-A
Lo ClA-8 O)ID bz 0045 | 0.085 | 1.1a 1.65 ;
} D
BAsE | b3 0.023 0.045 0.58 1.14 4
PLANE\_ c Q.008 0.018 0.20 Q.46 2
Siﬂ';‘{cé_ ¢ 9,008 0.015 0.20 0.38 3
‘ - D - 1.490 - 37.85 .
51 el
b2 A A E 0.500 0810 [ 12.70 15.49 -
b = 0.100 BSC 2,54 BSC -
}{b{ccc@lC[A-B©]D@j @-{aaa @ICFA'B®ID [-1:9 0.600 BSC 15,24 BSC -
eA2 0.300 BSC 7.62 BSC -
NOTES: : L 0.125 0.200 3.18 .08 .
1. Indexarea; A notch ora pin one identification mark shall be locat-
ed adjacent to pin one and shall be located within the shaded Q 0.015 0.060 0.38 1.52 S
araa shown. The manufacturer's :denttt'catlon shall not be used St 0.005 - 0.13 - 6
as a pin ona identification mark. . S T E 0.005 | .. - 0.13 - 7
2. The maximum limits of lead damensaons b and cor M shall be 1900 [ 108° 90° 105° N
measured at the cantroid of the finished lead surfaces. when s i i
solder dip or tin plata lead {inish is applied. : ama Y e 0.015 A 0.38 -
3. Dimensions bt and ci apply ta lead base metal on!y D:mensmn cbbb b e ) 0,030 f el 0.76 -
M apgiies to lead plating and finish thicknass, -1 ' Teec. | oo | 0010 - 0.25 N
4, Comer feads (1. N, N/2, and N:2+1) may be conﬁgured with a Mo} < .| 00015 n 0.038 >
partial 1sad paddle. For this conflgurabon dlmansaon ba replaces B - —
dimansicn b2. i st o N e e 28 28 8
5. Dimension Q shall ba measured from Ihe seatmg plane lo lha Rev. 0 5/18/94
base plane, i
6. Maasure d:menswn S1atall four comars..
7. Measure dimension S2 from the top of tha ceram:c body to the
naurest metallization or lead, L B O
8. M is the maximum number of terminal pbsiﬁon's;';. B
9. Braze filats shall be concave. RN
10. Dimensioning and telerancing | per ANSI Y14 SM ‘1982
11, Contralling dimension: INCH,
I4
Spec Number 518796

B® 4302271

0061300 922 2 s
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HS-9008RH

Packaging (Continued)

— ra——] - K28.A MIL-STD-1835 CDFP3-F28 (F-11A, CONFIGURATION B)
= L_E/ v e— : 28 LEAD CERAMIC METAL SEAL FLATPACK PACKAGE
=== —] INCHES MILLIMETERS
t /e oaREA
 a— I —— SYMBOL| MIN MAX MIN MAX | NOTES
— —_ ] A Q.045 0.115 1,14 2.92 -
—— AP E— b 0.015 6.022 0.38 0.58 -
::':: ::::: . b1 0.015 0.019 0.38 0.48 -
i W —— .  ram——— + c 0.004 0.009 0,10 0.23 .
b | s T 1
r 1 - = —_+ ' ct 0.004 0.006 0.10 0,15 -
4
| ' ] D - 0.740 - 18.80 3
{120 @fe]2- 8B [Bes B[r [+ e OO, E 0.a60 | 0520 | 11.68 | 13.21 .
C
* ‘Ii 1-4— £ ——»r—-- E1 - 0.350 . 13.87 3
A _tr ==E' E2 0.13C - 4.57 - .
T L=t L,_ L | ez _,_| Ea E3 0.030 - C.78 - 7
- o 0.050 BSC 1.27 BSC -
SEATING AND
BASE PLANE £t LEAD FINISH Kk 0.008 0.018 0.20 0.38 2
0.250 0.370 6.35 .| 9.40 -
N Base N 0.026 0.045 | 0.65 1.14 )
¥ meTat | (&) -
e e e e ' S1 0.00 - 0.00 - 6
A —| 4 M - 0.0015 - 0.04 .
7] M e e
I S—— N 28 28 -
SECTION A-A Rev. 0 5/18/94
NOTES:

1. Index araa: A notch or a pin one identilication mark shall be locat-
ad adjacent to pin one and shall be lacated within the shadod
area shown. The manufacturer’s identification shall not be used
as a pin one identification mark, Allemately, a tab (dimension k)
may ba used to idenlify pin one.

2. Ifa pin ane identification mark is used in addition lo a tab, tha lim-
its of dimension k do not apply.

3. This dimension allows for off-centar lid, meniscus, and glass
overnn.

4. Bimansions b1 and £1 apply to laad base metal only. Dimension
M apalies to lead plating and finish thickness. The maximum lim-
its of lead dimansions b and ¢ or M shall be maasurad at tha can-
troid of the finishad izad surtaces, when solder dip or lin plate
laad #inish is apolizd.

5. M is the maximum number of terminal positions.

6. Measura dimension S1 at all four comers.

7. Borbotiom-brazed lead packages, no organic or pclymeric mate-
riais zhall be molded to the bottom of the package o cover the
EELLY

8. Cimension Q chall ba measurad at the point of exit {bayond the
meoniscus) of the lead from the bedy, Dimansion Q minimumn
shall &a raduced by 0.0015 inch {0.¢38mm) maximum when scl-
der gip i2ad finish i3 applied.

9. Cimansioning and tolerancing per AMS] Y14.5M - 1982,

10. Contralling dimension: INCH,

Spec Number 518796
BE 4302271 00L19C) &L9 =2 16
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1. BEERIEesass

1 CPU
(a) &St b intel80C51& v 7 b 2T I FTAET
(b) 702 Bk : 11.0592MHz

L2 Fay yBEEEEE
{a) BirTF . KEREF
(b} RIREKE © 11.0592MHz
(c) RIRIE . £05%

.3 AT —EHE

(1) ROM

-{a) BE 4 k54 F
(b) X 24 ROM

{2) RAM _

(a) BRI 64 ks/SA4F (32ks4FX2)

(bY X :2A%741v2RAM (SRAM)

(c) 2BY -9 2797 ZRBBIZLEBN v 2T v T#F9,

b FLLIN AV I—T 1 — ZAEH

(1) TN -A>5—72—2 (SI0) %

Frral 2F A0

WEAN £ HAE

BE#ZEL—F:1300~19200bps (V7rrxTilkhEiR)
Fri% RS422A

MEF | WEREMR

R N

(2) "LV - A2 —F2—=2 (PI10O) @8
(a) ABFIEY P 729 P (8K w FXOHE—})
(b) ALIDEE : 8V v PEHTY 7 b T2k NER,

171 —




(3) "% /%4< (C/T) A

{a) Fyrangg . 5Fx 30

(b) AV M 16¥y FE (5F % > 2 N3tsE)

(c) 7097 AHBE FRIZFES,
ZFXZAIN VTP 2TICE VHBAHRUABATOBIREGFS
3Fr AN HEAT,

(d) 8RB ERS5Fr Y200l 2F x>0, (1) BoLy 7 -

A =T2—ADF—bL—} - YxRL—% L LTHERYS,

1. 5 S#sRAER
(1} 2®VIERARS
(a) WERAR : v g8y
(b) HWREE | RA224 kN4 b (32kS4 PXTR=—)
(c) 2EYER : SRAM

(2) BT A o> 5 — 72— ZAEK
(a) 4TI /0xL 7 + 8 : 8F v i
(b) {84 > & — T2 — R - A : LLTFIZFET,
cTFLA -2 :16bit
CF=F XA I 8bit
=g B r By RS S
SAET. HAEE, AV YA MEE,
I/QU A MER, Vv VES, 2uv s

1. 6 #nAAL@EE
(a) Fxr 30
SHERELA L 2F xR0
AEELGA : 3F v A0
(b) M :AEE3F+ > ANk, CPURSBTERT 2,

1.7 7z40 - +—70K

(1) Y4 9F-For. . 54< (W. D. T.) B .
(a)719%-Fvﬁ-&%v@ﬁ@t8&%#6?7%7:7E£b%ﬁ?%9

=172 ~




o

1.

(b)7#7%-Fvﬁ-947®%E:T%3omﬂﬂ$ﬁ#6n—Fﬁx?ﬁibﬁﬁ?5o
1) Z"=Foz7 - ydot
2) HERERA
3) FkmE
‘ (¢} DavF - Ful 5420 T—HAENBIZEDT 2,

(2) Yty FEIR
(@) M7= > Yy rEM: 20ms~100ms
(b) ERERIE : BEEE4SH0IVET T £y MEES AT 2,

(3) X7 -1y 77y TERS
(a) 7t 27 v 7EE : DC +2.5~4+3.5[V)
(b) /Ry 77y 7RM 1 50 0B8R (WHRETHEEROOSMAIDEEET 3, )
(c) ZERSH (BREWHM) :20~3 0N (XEEE DC 434ViET53, )

8 BiRm s

(a) ASLBE :DC +5[V)£10%

(b) HBEH : 300[mA] (MAX)

(c) RiEWE  WEERCBEEAT T 5 REILEEED .
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Wﬁ%ﬁﬁ74¢u:yzz—7®7kpx-7y7®%ﬁ%ﬁ2uﬁ10

x2 7 FVR - = oSOk

Tud S A Ae Y2 F—& « A Y zepg
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98/01/23,18:18:04RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04,No.07
$8/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
88/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PIO OK
98/01/23,18:18:04,510 OK
98/01/23,18:18:04,RAM2 OK
98/01/23,18:18:04, RAM10 OK
88/01/23,18:18:04,Time OK
98/01/23,18:18:04,ROM OK
98/01/23,18:18:04,RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04,N0.08
98/01/23,18:18:04, Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04,WDT OK
98/01,/23,18:18:04,PI0 OK
88/01/23,18:18:04,S10 CK
98/01/23,18:18:04,RAM2 OK
98/01/23,18:18:04 RAM1Q OK
98/01/23,18:18:04,Time OK
98/01/23,18:18:04,ROM OK
98/01/23,18:18:04,RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04,Na.09
98/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PI0 OK
98/01/23,18:18:04,510 OK
98/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04, RAM10 OK
$8/01/23,18:18:04,Time OK
98/01/23,18:18:04,ROM QK
58/01/23,18:18:04 RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04,No.0A
98/01/23,18:18:04, Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PI0 OK
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98/01/23,18:18:04,810 OK
98/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04.RAM10 OK
88/01/23,18:18:04.Time OK
98/01/23,18:18:04.R0M OK
98/01/23,18:18:04, RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04 No.0B
98/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK

98/01/23,18:18:04 Bank OK -

98/01/23,18:18:04, WDT OK
98/01/23,18:18:04.PI0 OK
88/01/23,18:18:04,S10 OK
98/01/23,18:18:04 RAMZ OK
98/01/23,18:18:04,RAM10 OK
98/01/23,18:18:04,Time OK
98/01/23,18:18:04 ROM OK
98/01/23,18:18:04,RAM OK.
98/01/23,18:18:04,
88/01/23,18:18:04,N0.0C
98/01/23,18:18:04,Reg OK -
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04WDT OK -
98/01/23,18:18:04,PI0 OK
98/01/23,18:18:04,S10 OK -

98/01/23,18:18:04,RAM2 OK - o
98/01/23,18:18:04 RAM10 OK -

98/01/23,18:18:04,Time OK
98/01/23,18:18:04,ROM OK-

98/01/23,18:18:04,RAM OK: . - -

98/01/23,18:18:04,
98/01/23,18:18:04.No. 0D
98/01/23.18:18:04.Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK.-.
98/01/23,18:18:04,PI0 OK
98/01/23,18:18:04,810 OK -
98/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04 RAM10 OK
98/01/23,18:18:04, Time OK
98/01/23,18:18:04 ROM OK
98/01/23,18:18:04,RAM OK
88/01/23,18:18:04,
98/01/23,18:18:04, No.OE
98/01/23,18:18:04,Reg OK
58/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04 PIO OK
98/01/23,18:18:04,510 OK
98/01/23,18:18:04,RAM2 OK
98/01/23,18:18:04,RAM10 OK
98/01/23.18:18:04.Time OK
98/01/23,18:18:04.ROM OK
88/01/23,18:18:04 RAM OK
98/01/23,18:18:04,
$8/01/23,18:18:04,No.OF
98/01/23,18:18:.04,Reg OK .
98/01/23,18:18:04,CPU OK _
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04WDT OK
98/01/23,18:18:04.P10 OK
98/01/23,18:18:04,510 OK

98/01/23,18:18:04,RAM2 OK
98/01/23,18:18:04,RAM10 OK
98/01/23,18:18:04.Time OK
98/01/23,18:18:04,.ROM QK
98/01/23,18:18:04,RAM OK
98/01/23,18:18:04, '
98/01/23,18:18:04,No.10
98/01/23.18:18:04, Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
88/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PIO OK
98/01/23.18:18:04,810 QK
98/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04,RAM10 OK
98/01/23,18:18:04,Time OK
98/01/23,18:18:04, ROM OK
98/01/23,18:18:04,RAM OK .
88/01/23,18:18:04,
98/01/23,18:18:04,No.11 _
98/01/23,18:18:04,Reg OK
88/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK ..
98/01/23,18:18:04,WDT OK
98/01/23,18:18:04,P10 OK .
98/01/23,18:18:04,510 QK .
98/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04,RAM10 OK
98/01/23,18:18:04, Time OK
$8/01/23,18:18:04,ROM OK’
98/01/23,18:18:04 RAM OK _
98/01/23,18:18:04,
98/01/23,18:18:04,No.12
88/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PI0 OK
98/01/23,18:18:04,510 OK_
88/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04,RAMI0 OK
98/01/23,18:18:04, Time OK
98/01/23,18:18:04,ROM OK
98/01/23,18:18:04,.RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04,No.13
98/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PI0 OK
88/01/23,18:18:04,510 OK .
98/01/23,18:18:04,RAMZ OK
98/01/23,18:18:04,RAM10 OK
88/01/23,18:18:04,Time 0K
98/01/23,18:18:04,ROM OK
88/01/23,18:18:04,RAM OK
98/01/23,18:18:04,
88/01/23,18:18:04,No.14
98/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK -
98/01/23,18:18:04,WDT OK
98/01/23,18:18:04,PIO OK
88/01/23,18:18:04,510 OK
58/01/23,18:18:04 RAM2 OK
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88/01/23,18:18:04.RAM10 OK
98/01/23,18:18:04, Time OK
98/01/23,18:18:04,ROM OK
98/01/23,18:18:04 RAM OK
98/01/23,18:18:04,
898/01/23,18:18:04,No.15
898/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04, Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04, PIO OK
98/01/23,18:18:04,810 OK
98/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04,RAM1 Q OK
98/01/23,18:18:04, Time OK
98/01/23,18:18:04 ROM OK
98/01/23,18:18:04. RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04.No.16
98/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
88/01/23,18:18:04 WDT OK -
98/03/23,18:18:04,PIO OK
98/01/23,18:18:04,510 OK .

98/01/23,18:18:04.RAM2 OK~

98/01/23,18:18:04 RAM10 OK
98/01/23,18:18:04, Time OK
98/01/23,18:18:04,ROM OK
98/01/23,18:18:04 RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04,No.17
98/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04WDT OK
98/01/23,18:18:04,PIO OK
98/01/23,18:18:04,S10 0K
98/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04,RAM10 OK
88/01/23,18:18:04,Time OK

1/24 FRbAYE—S0OH

98/01/24,08:59:17,G 8000
98/01/24,08:59:17,No.01 .
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK .
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17,WDT OK
98/01/24,08:59:17,P10 OK
98/01/24,08:59:17,810 OK'
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17, RAM10 OK
98/01/24,08:59:17.Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.02
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17, Bank OK
98/01/24,08:59:17 WDT OK

98/01/23,18:18:04,ROM OK
88/01/23,18:18:04 RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04.No.18
98/01/23,18:18:04,Reg OK
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PI0 OK
88/01/23,18:18:04,510 OK
$8/01/23,18:18:04 RAM2 OK
98/01/23,18:18:04 RAM10 OK
98/01/23,18:18:04,Time OK
98/01/23,18:18:04 ROM OK
88/01/23,18:18:04 RAM OK
98/01/23,18:18:04,
98/01/23,18:18:04,No,19 .
98/01/23,18:18:04,Reg OK .
98/01/23,18:18:04,CPU OK
98/01/23,18:18:04,Bank OK
58/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PIC OK. -
$8/01/23,18:18:04,510 OK .. -
88/01/23,18:18:04,RAM2 OK .
98/01/23,18:18:04 RAM10 OK
98/01/23,18:18:04,Time OK

98/01/23,18:18:04,ROM OK - -

98/01/23,18:18:04,RAM OK
98/01/23,18:18:04, o
98/01/23,18:18:04,No. 1A
98/01/23,18:18:04,Reg OK .-
98/01/23,18:18:04,CPU OK.
98/01/23,18:18:04,Bank OK
98/01/23,18:18:04 WDT OK
98/01/23,18:18:04,PI0 OK -
98/01/23,18:18:04,510 OK -
98/01/23,18:18:04,RAM2 OK

98/01/23,18:18:04 RAM10 OK 3

98/01/23.18:18:04, Time OK
98/01/23,18:18:04 ROM OK -

98/01/23,18:18:04 RAM OK ..

98/01/24,08:59:17.PIOC OK
98/01/24,08:59:17.510 OK
98/01/24,08:59:17,RAM2 OK

98/01/24,08:58:17,RAM10 OK

98/01/24,08:599:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17.RAM OK -
88/01/24,08:59:17,
98/01/24,08:59:17 Na}3.
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:58:17 Bank OK
98/01/24,08:59:17.WDT QK
98/01/24,08:59:17,P10 OK
98/01/24,08:59:17,510 QK
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,RAM1C OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM 0K
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98/01/24,08:59:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.04
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17.CPU OK
88/01/24,08:59:17 Bank OK
98/01/24,08:59:17,WDT OK
98/01/24,08:59:17.PIO OK
98/01/24,08:59:17,810 OK
98/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17 RAM10 OK
88/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:53:17.RAM QK -
98/01/24,08:59:17, :
98/01/24,08:59:17 No.05 .-
88/01/24,08:59:17.Reg OK.
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17 PIO OK.
98/01/24,08:59:17,510 OK-
98/01/24,08:59:17, RAM2 OK
98/01/24,08:59:17.RAM10 QK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
88/01/24,08:59:17,RAM OK
98/01/24,08:59:17, .
98/01/24,08:59:17.No.06
98/01/24,08:59:17,Reg OK .
98/01/24,08:59:17,CPU QK-
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17.WDT OK_
98/01/24,08:59:17,PIO OK
898/01/24,08:59:17,S10 OK -
98/01/24,08:58:17.RAM2 QK
98/01/24,08:59:17, RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17, ROM OK
98/01/24,08:59:17,RAM OK =
98/01/24,08:59:17, o
98/01/24,08:59:17 No.07 .
98/01/24,08:59:17,Reg OK-
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK -
98/01/24,08:59:17WDT OK
98/01/24,08:59:17,PIO OK.
98/01/24,08:59:17.510 OK -
98/01/24,08:59:17,RAM2 QK
98/01/24,08:55:17.RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24,08:5%:17.ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.08 ~
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17.CPU QK
98/01/24,08:59:17 Bank OK
98/01/24,08:58:17WDT OK
98/01/24,08:59:17,PIO OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17,RAM2 CK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
93/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK

98/01/24,08:59:17,
98/01/24,08:59:17,No.09
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,GPU OK
98/01/24,08:59:17,Bank OK
88/01/24,08:59:1TWDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17, RAM2 OK
98/01/24,08:59:17 RAM10 OK
58/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:55:17,RAM OK.
98/01/24,08:59:17,
98/01/24,08:59:17 No.0A -
98/01/24,08:59:17Reg OK
98/01/24,08:58:17,CFU OK.
88/01/24,08:59:17 Bank OK
98/01/24,08:59:17WDT OK.
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,510 CK -.
98/01/24,08:59:17,RAM2 OK - ..
98/01/24,08:58:17,RAM10 OK
98/01/24,08:59:17,Time OK -
98/01/24,08:59:17.,ROM OK -
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.0B. -
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU 0K -
98/01/24,08:59:17Bank OK
98/01/24,08:59:17 WDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17.810 OK
98/01/24,08:5%:17,RAM2 OK~
88/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK

"98/01/24,08:59:17,ROM OK:

98/01/24,08:59:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.0C -
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17.CPU QK-
98/01/24,08:58:17 Bank OK-
98/01/24,08:59:17WDT OK
98/01/24,08:59:17PIO OK . -
98/01/24,08:59:17,810 0K -
98/01/24,08:59:17.RAM2 OK
98/01/24,08:59:17,RAMI10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:5%:17.ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.OD
98/01/24,08:59:17 Reg OK:-. -
98/01/24,08:59:17.CPU OK .
98/01/24,08:59:17 Bank OK
98/01/24,08:59:17WDT OK
$8/01/24,08:59:17,PIO OK -
98/01/24,08:59:17,8I10 OK - -
98/01/24,08:59:17,RAM2 OK .
898/01/24,08:59:17 RAM10 OK
98/01/24,08:59:17,Time OK .
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
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98/01/24,08:5%:17 No .OE
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17.CPU OK
98/01/24,08:59:17 Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17.PIO OK
$8/01/24,08:59:17,510 OK
98/01/24,08:59:17, RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17, Time OK
88/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.OF
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17, Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17,PIO OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17.RAM2 OK

98/01/24,08:59:17,RAM10 OK -

98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.10
98/01/24,08:59:17,Reg OK -
98/01/24,08:59:17.CPU OK
98/01/24,08:59:17, Bank OK:
98/01/24,08:5%:17WDT OK
98/01/24,08:59:17,PI0 OK -
88/01/24,08:59:17,510 OK
98/01/24,08:58:17,RAM2 OK
98/01/24,08:59:17, RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24.08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.11
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17.CPU OK
88/01/24,08:59:17,Bank OK
98/01/24,08:59:17,WDT OK
98/01/24.08:59:17,PI0 OK.
98/01/24,08:99:17,810 OK-
98/01/24,08:59:17.RAM2 CK
58/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17.Time QK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17.RAM OK
58/01/24,08:59:17,
98/01/24,08:59:17,No.12
88/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU OK
58/01/24,08:59:17 Bank OK
98/01/24,08:59:17WDT QK
98/01/24,08:59:17,FPI0 OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17.RAM2 OK
98/01/24,08:59:17,RAM10 OK
58/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.13

98/01/24,08:59:17,Reg OK .
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17.Bank OK
98/01/24,08:59:17WOT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17.S10 0K
98/01/24.08:59:17,RAM2Z OK
98/01/24,08:59:17,RAM10 OK
§8/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.14
88/01/24,08:59:17 Reg OK
88/01/24,08:59:17,CPU OK
98/01/24,08:59:17 Bank OK
58/01/24,08:59:17WDT OK
98/01/24,08:59:17,PIO OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17.RAM2 OK

98/01/24,08:59:17 RAM10 OK N

98/01/24,08:59:17, Tima OK
98/01/24,08:53:17,ROM OK
98/01/24,08:59:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.15
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17.CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17.WDT OK -
98/01/24.08:59:17,PIO OK
98/01/24,08:59:17,510 K
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM QK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.18
98/01/24,08:59:17 Reg OK
98/01/24,08:58:17,CPU OK
98/01/24,08:59:17.Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17.P10 OK
98/01/24,08:59:17,810 OK
98/01/24,08:59:17 RAM2 QK
98/01/24,08:59:17 RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:5%:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.17
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17 Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17 P10 OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17, RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:58:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.18
88/01/24,08:59:17,Reg OK
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98/01/24,08:59:17.CPU OK
98/01/24,08:59:17 Bank OK
88/01/24,08:59:17.WDT OK
98/01/24,08:58:17,PI0 OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17,RAM10 QK
98/01/24,08:59:17, Time OK
98/01/24,08:58:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.19
98/01/24,08:59:17,Reg OK_
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17.Bank OK
898/01/24,08:59:17 WDT OK
98/01/24,08:5%:17,P10 OK
98/01/24,08:59:17,810 OK

98/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17,RAM10 OK

98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17, o
98/01/24,08:59:17,No.1A
98/01/24,08:59:17,Reg OK -
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank 0K

98/01/24,08:59:17WDT OK

98/01/24,08:59:17,PI0 OK -
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17,RAM2 OK

98/01/24,08:59:17.RAM10 OK

98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17, o
98/01/24,08:59:17No.1B -
98/01/24,08:59:17,Reg OK '~
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17 Bank OK
98/01/24,08:59:17 WDT OK
98/01/24,08:59:17,PI0 OK .
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17,RAMZ OK .
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17, o
98/01/24,08:59:17,No.1C "~
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17WDT OK:
98/01/24,08:59:17,P10 OK
98/01/24,08:59:17,510 OK'
98/01/24,08:59:17.RAM2 OK
98/01/24,08:58:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17, ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17, :
98/01/24,08:58:17,No.1D
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK

98/01/24,08:59:17,Bank OK_
88/01/24,08:59:17.WDT OK
98/01/24,08:59:17.PI0 OK
98/01/24,08:59:17,810 OK
98/01/24,08:59:17.RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17.Time OK
98/01/24,08:59:17.R0M OK
98/01/24,08:59:17.RAM OK
98/01/24,08:59:17,
88/01/24,08:59:17 No.1E
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17.CPU OK
98/01/24,08:59:17.Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17,P10 OK
898/01/24,08:55:17,810 OK
88/01/24,08:59:17RAM2 OK
98/01/24,08:59:17 RAM10 OK -
98/01/24,08:59:17, Time OK
98/01/24,08:59:17, ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17, :
98/01/24,08:59:17 No.1F .-
98/01/24,08:59:17,Reg OK .
98/01/24,08:59:17,CPU OK:
98/01/24,08:59:17 Bank OK - .
98/01/24,08:59:17.WDT OK .
98/01/24,08:55:17 PIO OK
98/01/24,08:59:17,810 OK . -
98/01/24,08:59:17,RAM2Z OK
98/01/24,08:59:17 RAM10 OK
98/01/24,08:59:17.Time OK o
98/01/24,08:59:17ROM OK - - -.
98/01/24,08:59:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,N0.20 .
98/01/24,08:59:17 Reg OK -
98/01/24,08:59:17,.CPU OK .
88/01/24,08:59:17.Bank OK-
98/01/24,08:59:17WDT OK
98/01/24,08:59:17,PI10 OK - -
98/01/24,08:59:17,S10 OK -
88/01/24,08:59:17,RAM2 OK -
98/01/24,08:59:17.RAM10 QK
98/01/24,08:59:17,Time OK .
98/01/24,08:59:17 ROM QK. -
98/01/24,08:53717.RAM OK
88/01/24,08:59:17, L
98/01/24,08:59:17,No.21
98/01/24,08:59:17Reg OK . -
98/01/24,08:59:17,CPU OK -
98/01/24,08:59;17 Bank OK
98/01/24,08:59:17WDT OK -
88/01/24,08:59:17,PIO OK
98/01/24,08:59:17.510 OK . .
88/01/24,08:59:17,RAM2 OK.
98/01/24,08:58:17.RAM10 OK
98/01/24,08:59:17, Time QK
98/01/24,08:59:17,ROM OK. -
98/01/24,08:59:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.22
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17,.CPU OK .
98/01/24,08:59:17 Bank OK
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98/01/24,08:59:17WDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17,RAMZ OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24.08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.23
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17.WDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,S10 OK:
98/01/24,08:59:17,RAMZ OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.24
98/01/24,08:59:17,Reg OK -
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,8ank OK
98/01/24,08:59:17,WDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17,RAM2 OK

98/01/24,08:59:17,RAM10 OK _

98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.25
98/01/24,08:59:17,Reg OK:
98/01/24,08:59:17,CPU 0K
98/01/24,08:59:17,Bank OK-
88/01/24,08:59:17,WDT OK
98/01/24,08:59:17,PI0 OK -
88/01/24,08:59:17,S10 OK

98/01/24,08:59:17 RAM2 OK -

98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17 ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17, '
98/01/24,08:59:17,No.26
98/01/24,08:59:17,Reg OK -

98/01/24,08:55:17,CPU OK "

98/01/24,08:59:17,Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17,P10 OK *
98/01/24,08:59:17,SI0 OK
98/01/24,08:59:17,RAM2 OK "

98/01/24,08:59:17,RAM10 OK

98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK.
98/01/24,08:59:17,
98/01/24,08:59:17,No.27
98/01/24,08:59:17.Reg OK
58/01/24,08:59:17,CPU OK
98/01/24,08:59:17.Bank QK
98/01/24,08:59:17WDT OK -

98/01/24,08:59:17,P10 OK _
98/01/24,08:59:17,510 OK
98/01/24,08:59:17,RAM2Z OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.28
88/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU OK
958/01/24,08:59:17,Bank OK
98/01/24,08:5%:17.WDT OK
88/01/24,08:59:17,PIO OK
98/01/24,08:59:17.510 OK
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17 RAM10 OK- )
98/01/24,08:59:17,Time QK
98/01/24,08:59:17,.ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.29 -
98/01/24,(8:59:17,Reg OK
98/01/24,08:59:17.CPU OK
98/01/24,08:59:17 Bank OK
98/01/24,08:59:17.WDT OK - -
98/01/24,08:59:17,PI0 OK.
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17.RAM2 OK
98/01/24,08:59:17.RAM10 OK -
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17.RAM OK
98/01/24,08:59:17, _
98/01/24,08:59:17.No.2A
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU QK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17,PIO OK .
88/01/24,08:59:17.510 OK .
98/01/24,08:59:17,RAM2 OK
98/01/24,08:55:17,RAMT0 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.2B .
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59;17.Bank OK
98/01/24,08:59:17.WDT OK
88/01/24,08:59:17.PIO OK
98/01/24,08:59:17,510 OK
§8/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17 Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.2C
88/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17.PI0 OK
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98/01/24,08:59:17,510 OK
88/01/24,08:59:17.RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17 ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.2D
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU QK
98/01/24,08:59:17.Bank OK
98/01/24.08:59:17.WDT OK
98/01/24,08:59:17.PI0 OK
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17,RAMI0 OK
88/01/24,08:59:17,Time OK
58/01/24,08:59:17,ROM OK
98/01/24,08:59:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.2E -
98/01/24,08:59:17,Reg OK~
58/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:1 7WDT OK
98/01/24,08:59:17.P10 OK
98/01/24,08:59:17,810 OK
98/01/24,08:59:17,RAM2 OK

88/01/24,08:59:17,RAM10 OK )

98/01/24,08:55:17,Time OK
98/01/24,08:59:17 ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17, .
98/01/24,08:59:17 No.2F
88/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
88/01/24,08:59:17 Bank OK
98/01/24,08:59:17 WDT OK
98/01/24,08:5%:17,P1O OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17.RAM2 OK
898/01/24,08:59:17 RAM10 QK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
88/01/24,08:59:17,RAM OK-
98/01/24,08:59:17, .
88/01/24,08:59:17,No.30
98/01/24,08:59:17.Reg OK
88/01/24,08:59:17,CPU 0K
98/01/24,08:59:17.Bank OK
98/01/24,08:59:17.WDT OK
98/01/24,08:59:17,P10 OK:
88/01/24,08:59:17,510 OK
98/01/24,08:59:17.RAM2 OK
98/01/24,08:5%:17.RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 Noa.31
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17.CPU QK
98/01/24,08:59:17 Bank OK
98/01/24,08:59:17,WDT OK
98/01/24,08:59:17PIO OK
98/01/24,08:59:17,510 CK

98/01/24,08:39:17 RAM2 OK
88/01/24,08:59:17,RAM10 OK
98/01/24,08:55:17 Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17 RAM OK
88/01/24,08:59:17,
88/01/24,08:59:17.No.32
98/01/24,08:58:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
88/01/24,08:59:17WDT OK
98/01/24,08:58:17.PIO OK
98/01/24,08:59:17,SIC OK
58/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,.RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:55:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:69:17 No.33
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
88/01/24,08:59:17,Bank OK
98/01/24,08:59:17 WDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,810 OK "
98/01/24,08:59:17 RAMZ OK

98/01/24,08:59:17,RAM10 OK

§8/01/24,08:59:17,Time OK
98/01/24,08:59:17,RCM OK .
98/01/24,08:59:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.34
98/01/24,08:59:17 Reg OK' =
98/01424,08:59:17.CPU OK
98/01/24,08:59:17 Bank OK.
98/01/24,08:59:17 WDT OK
98/01/24,08:59:17,PIO OK .
98/01/24,08:59:17,510 OK |
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,RAMI0 OK
98/01/24,08:59:17 Time OK
98/01/24,08:59:17ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.35 "
88/01/24,08:59:17,Reg OK .
98/01/24,08:59:17,CPU 0K
88/01/24,08:59:17,Bank OK
98/01/24,08:59:17WDT OK
88/01/24,08:59:17PIO OK
98/01/24,08:59:17.510 QK
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17 RAM10Q OK
98/01/24,08:59:17 Time OK
98/01/24,08:59:17,RCM OK
98/01/24.08:59:17.RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.36
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17.CPU OK
98/01/24,08:59:17.Bank 0K’
98/01/24,08:5%:17WDT OK
98/01/24,08:59:17.PI0 OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17 RAM2 OK
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98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.37
98/01/24.,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17 WDT OK
98/01/24,08:5%:17,PIO OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17 RAM10 OK
98/01/24,08:59:17, Time QK
'98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.38
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
88/01/24,08:59:17,Bank OK
98/01/24,08:59:17,WDT CK
98/01/24,08:59:17 P10 OK
98,/01/24,08:59:17,510 OK
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:52:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,N0.39
98/01/24,08:55:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17,WDT OK
98/01/24,08:59:17,PIO OK
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17, RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
§8/01/24,08:59:17,
98/01/24,08:58:17,No.3A
88/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK

98/01/24.08:59:17WDT OK

98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,SI0 OK
98/01/24,08:59:17,RAM2 OK

98/01/24,08:59:17,RAM10 OK .

98/01/24,08:59:17,Time OK
98/01/24,08:59:17, ROM OK
98/01/24,08:59:17,RAM OK’
98/01/24,08:58:17, '
98/01/24,08:59:17No.3B
98/01/24,08:5%:17,Reg CK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:53:17 WDT OK
98/01/24,08:59:17 P10 OK.
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,RAM10 OK

98/01/24,08:59:17. Time OK _
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:53:17,
98/01/24,08:59:17.N0.3C
98/01/24,08:50:17.Reg OK
98/01/24,08:59:17.CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17,WDT OK
98/01/24.08:59:17,PI0 OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17.RAM2 OK
98/01/24.08:59:17.RAM10 OK
98/01/24,08:59:17.Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.3D
98/01/24,08:59:17.Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17.WDT OK
98/01/24.08:59:17,PIO OK
98/01/24.08:59:17,510 OK
98/01/24,08:59:17.RAM2 OK
98/01/24,08:59:17.RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.3E.
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17.Bank OK-
98/01/24,08:59:17.WDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,S10 OK.
98/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,RAM10 OK -
98/01/24,08:59:17.Time OK
98/01/24,08:59:17.ROM OK
98/01/24,08:59:17.RAM OK
98/01/24.08:59:17,
98/01/24,08:59:17.No.3F .
98/01/24.08:59:17.Reg OK
98/01/24.08:59:17.CPU OK
98/01/24,08:59:17.Bank OK-
98/01/24,08:59:17.WDT OK -
98/01/24,08:59:17.P10 OK. -
98/01/24,08:59:17,5I0 OK. -
98/01/24,08:5%:17.RAM2 OK
98/01/24,08:59:17.RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK -
98/01/24,08:5%:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17.No.40
98/01/24,08:59:17.Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:58:17.P10 OK
98/01/24,08:59:17.510 OK
98/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17.RAM10 OK
98/01/24,08:59:17. Time OK
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98/01/24,08:59:17,ROM OK
98/01/24,08:59:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.41
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17,CPU QK
98/01/24,08:59:17 Bank OK
98/01/24.08:59:17WDT QK
88/01/24,08:59:17,PIO OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:539:17,Time OK
98/01/24,08:59:17,ROM QK
98/01/24,08:59:17RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17 No.42
98/01/24,08:59:17,Reg OK
88/01/24,08:58:17,CPU OK
98/01/24,08:59;17, Bank OK
88/01/24,08:59:17 WDT OK.
98/01/24,08:59:17.P10 OK
88/01/24,08:59:17.510 OK - - -
98/01/24,08:59:17,RAM2 OK -
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17. Time OK
98/01/24,09:59:17,R0M 0K~
98/01/24,08:59:17,RAM OK
88/01/24,08:59:17,
98/01/24,08:59:17.No.43
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:58:17,Bank OK
98/01/24,08:59:17WDT OK
98/01/24,08:59:17,PIO OK
98/01/24,08:59:17.510 OK
98/01/24,08:59:17 RAMZ OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24.08:59:17,ROM OK
98/01/24,08:59:17 RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.44
98/01/24,08:59:17,Reg OK
88/01/24,08:59:17,CPU QK -
98/01/24,08:59:17,Bank OK ~ -
58/01/24,08:59:17WDT OK -
98/01/24,08:59:17,PIO OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17,RAM2 OK -
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17, Time OK
98/01/24,08:59:17,ROM OK - -
98/01/24,08:59:17,RAM OK

1/25 FRMAYE—S04

98/01/25,09:16:16,G 8000
98/01/25,09:16:16.No.01
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK

98/01/24,08:59:17,
98/01/24,08:59:17,No.45
88/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17.Bank OK
98/01/24,08:5%:17WDT OK
98/01/24,08:59:17,PI0 OK
98/01/24,08:59:17,810 OK
88/01/24,08:59:17,RAM2 OK
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.46
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK
98/01/24,08:59:17,Bank OK
98/01/24,08:59:17.WDT OK
88/01/24,08:59:17,PIO OK
98/01/24,08:59:17,510 OK
98/01/24,08:59:17 RAM2 OK
98/01/24,08:59:17 RAM10 OK
98/01/24,08:59:17,Time OK
58/01/24,08:59:17,ROM OK
98/01/24,08:59:17 RAM 0K
98/01/24,08:59:17,
98/01/24,08:59:17 No.47
98/01/24,08:59:17,Reg OK
98/01/24,08:59:17,CPU OK’
98/01/24,08:59:17 Bank OK
98/01/24,08:59:17 WDT OK’
98/01/24,08:59:17.P10 OK
98/01/24,08:59:17,SI0 OK
98/01/24,08:59:17,RAM2 OK'
98/01/24,08:59:17,RAM10 OK
98/01/24,08:59:17,Time OK
98/01/24,08:59:17,ROM OK -
98/01/24,08:59:17,RAM OK
98/01/24,08:59:17,
98/01/24,08:59:17,No.48 -
98/01/24,08:59:17 Reg OK
98/01/24,08:59:17,.CPU OK
98/01/24,08:59:17, Bank OK
98/01/24,08:59:17 WDT OK
98/01/24,08:59:17,P10 OK
98/01/24,08:59:17,S10 OK
98/01/24,08:59:17,RAM2 OK
88/01/24,08:59:17,RAM1G OK
98/01/24,08:59:17, Time OK
58/01/24,08:59:17,ROM OK
98/01/24,08:59:17 RAM OK
98/01/24,08:59:17,

98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,310 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,08:16:16,RAM10 OK
98/01/25,09:16:186,Time 0K
88/01/25,09:16:16,ROM OK
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98/01/25,09:16:16,No.0C
88/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:18 WDT OK
88/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,510 OK
88/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
88/01/25,09:16:16,
98/01/25,09:16:16,No.0D
98/01/25,09:16:16,Reg OK
-88/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.CE
88/01/25,09:16:16,Reg OK
98/01/25,09:16:15,CPU OK
88/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:18,SI0 OK
98/01/25,09:16:16, RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.OF
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,00:16:16 WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25.09:16:16,S10 OK
98/01/25,09:16:16, RAM2Z OK
98/01/25,08:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
$8/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/265,09:16:16,No.10
88/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
88/01/25,09:16:16,Bank OK
898/01/25,09:16:16 WDT OK
58/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,00:16:16 RAM10 OK
98/01/25,09:16:16,Time QK
98/01/25,09:16:16,ROM OK
88/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16.No.11

98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK

- 98/01/25,08:16:16,PI0 OK

98/01/25,09:16:16,310 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
88/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.12
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
88/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,S10 OK
58/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16 ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.13
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK -
98/01/25,09:16:16,PI0 OK -
98/01/25,09:16:16,510 OK -
98/01/25,09:16:16, RAM2 OK
58/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16 ROM OK
88/01/25,09:16:16,RAM OK
98/01/25.09:16:16,
§8/01/25,09:16:16,No.14
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
898/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16 RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
58/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.15
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
58/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,08:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
88/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.16
98/01/25,09:16:16,Reg OK
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98/01/25,09:16:16.RAM OK
898/01/25,09:16:16,
88/01/25,09:16:16,No.02
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,P10 0K
88/01/25,09:16:16,5810 OK
898/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16, Time OK
98/01/25,09:16:16,ROM OK
98/01/25.09:16:16,RAM OK -
98/01/25,09:16:18,
98/01/25,09:16:16,N0.03
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK -
98/01/25,09:16:16,Bank OK .
98/01/25,09:16:16,WDT OK .
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK _
898/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK_ -
98/01/25,09:16:16,RAM OK .
98/01/25,09:16:16, R
98/01/25,09:16:16,No.04
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK.
98/01/25,09:16:16 WDT OK
98/01/25.09:16:16,PI10 OK .
98/01/25,09:16:16,S10 OK .
$8/01/25,09:16:16, RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK.
98/01/25,09:16:16,RAM 0K
98/01/25,09:16:16, _
98/01/25,09:16:16,No.05.
98/01/25,09:16:16,Reg OK
93/01/25,09:16:16,CPU OK
88/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,310 OK .
98/01/25,09:16:16,RAM2 OK
§8/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16, .
98/01/25,09:16:16,No.08
98/01/25,09:16:1 6,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/061/25,09:16:16,PI0 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAMZ QK
58/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
88/01/25,09:16:16,RAM OK

98/01/25,09:186:18,
98/01/25,09:16:16,No.07
98/01/25,09:16:16,Reg OK
88/01/25,09:16:16,CPU OK
98/01/25,09:16:16.Bank OK
88/01/25,09:16:16 WOT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,510 OK
88/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
88/01/25,09:16:16,Time OK
98/01/25.09:16:16,ROM 0K
98/01/25,09:16:16,RAM OK
98/01/25.09:16:16,
98/01/25,09:16:16,No.08-
98/01/25,09:16:16,Reg OK.
88/01/25,09:16:18,CPU OK
98/01/25,09:16:16,Bank OK -
98/01/25,09:16:16 WDT OK-
98/01/25,09:16:16,PI0 OK -
98/01/25,09:16:16,S10 OK
98/01/25,09:16:15,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK' -
98/01/25,09:16:16,RAM OK -
98/01/25,09:16:16,
98/01/25,09:16:16,Nc.09
98/01/25,09:16:16,Reg OK:
98/01/25,08:16:16,CPU OK
98/01/25,09:16:16,Bank OK
88/01/25,09:15:16WDT QK.
98/01/25,09:16:16,PI0 OK -
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
88/01/25,09:16:16,RAM10 QK-
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK -
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.0A -
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 QK
98/01/25,09:16:16,S!0 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,08:16:16,RAM10 OK
88/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.0B
98/01/25,09:16:16,Reg OK
98/01/25,09:16:15,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM?2 OK
88/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK -
98/01/25,09:16:16, RAM OK
98/01/25,09:16:18,
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98/01/25,09:16:16 WDT OK
98/01/25,08:16:16,P}O OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:18 RAM10 OK
968/01/25,09:16:16, Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
98/01/25,08:16:16,No.21
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,PI0 OK
.98/01/25,09:16:16,310 OK
98/01/25,09:16:16,RAM2 OK
88/01/25,09:16:16 RAM10 OK
98/01/25,09:16:16,Time QK
98/01/25,09:16:16,ROM OK
58/01/25,09:16:16,RAM OK
98/01/25,08:16:16,
98/01/25,09:16:16,No.22.
98/01/25,09:16:16,Reg OK.
98/01/25,09:16:16,CPU OK
98/01/25,09:16;18,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:1646,PIO OK
88/01/25,09:16:16,510 OK-..- .
98/01/25,09:16:16,RAM2 OK -
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,08:16:16,ROM OK
98/01/25,09:16:18,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.23. -
98/01/25,09:16:16,Reg OK
98/01/25,08:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time QK
98/01/25,09:16:16,ROM OK
98/01/25,08:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.24 - .
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK.
98/01/25,09:16:16,Bank OK
98/011/25,00:16:16,WDT OK
98/01/25,09:16:16,PIQ OK
898/01/25,09:16:16,S10 OK
98/01/25,09:16:16 RAM2 OK
98/01/25,00:16:16,RAM10 OK.
98/01/25,09:16:16, Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.25
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,00:16:15WDT OK

98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 QK
98/01/25,09:16:16.RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16.,RAM OK
98/01/25,09:15:16,
98/01/25,09:16:16,No.26
98/01/25,09:16:16, Reg OK
98/01/25,09:16:16,CPYU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16.RAM2 OK
98/01/25,09:16:16,RAMI0 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
98/01/25,09:16:16,No.27
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 QK
98/01/25,09:16:16, RAMT0 OK
98/01/25,09:16:16,Time QK
98/01/25,09:16:16,ROM OK -
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
98/01/25,09:16:16,No.28
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
88/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,05:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.29
88/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
88/01/25,09:16:16,8ank QK
98/01/25,09:16:16.WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,S10 OK’
98/01/25,09:16:16, RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
88/01/25,09:16:16, ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09;16:16,
98/01/25,09:16:16,No.2A
98/01/25,09:16:16,Reg OK
98/01/25,08:16:16,CPU OK
98/01/25,09:16:16.8Bank OK
88/01/25,09:16:18WDT OK
898/01/25,09:16:16,PI0 OK
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88/01/25,09:16:16.CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16, WDT COK
98/01/25,09:16:16,PI0 OK
88/01/25,09:16:16.510 OK
98/01/25,09:16:16,RAM2 OK
88/01/25,09:16:16,RAM1Q QK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
58/01/25,09:16:16,No.17
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
88/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16 P10 OK
98/01/25,09:16:16,810 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
88/01/25,09:16:18,Time OK
98/01/25,09:16:16,ROM OK~
98/01/25,09:16:16 RAM OK
$8/01/25,09:16:16, -, :
98/01/25,09:16:16,No.18 .
98/01/25,09:16:16,Reg OK .
98/01/25,09:16:16,CPU QK |
98/01/25,09:16:16,Bank OK

98/01/25.09:16:16 WDT OK

98/01/25,09:16:16,PIO OK. ..
98/01/25,09:16:16,SI0 OK "
98/01/25,09:16:16,RAM2 OK.

98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK .

98/01/25,09:16:16,ROM OK ...
98/01/25,09:16:16.RAM OK
98/01/25,09:16:186, '
98/01/25,09:16:16,N0.19
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
88/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WOT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 OK
88/01/25,09:16:16,RAM2 OK.

98/01/25,09:16:16,RAM10 OK’

98/01/25,09:16:18,Time OK
§8/01/25,09:16:16,ROM OK
88/01/25,09:16:16,RAM OK
98/01/25,09:16:18, _ :
98/01/25,09:16:16,No.1A
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK .
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
88/01/25,09:16:16,P10 OK
98/01/25,09:16:186,510 OK.
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16 RAM10 OK
$8/01/25,09:16:16,Time OK .
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16, RAM OK.

98/01/25,09:18:18, ... Co

88/01/25,09:16:16.No.1B
98/01/25,09:16:16,Reg OK
98/01/25,08:16:16,CPU OK
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98/01/25,09:16:16,Bank OK
98/01/25,08:16:16 WBT OK
98/01/25.09:16:16,PIO OK
98/01/25,09:16:16,510 QK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
898/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.1C
88/01/25,09:16:16,Reg OK
98/01/25.08:16:18,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAMZ OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16;16,Time OK
98/01/25,09:16:16,ROM OK.
98/01/25,09:16:16,RAM CK.
898/01/25,09:16:16,
98/01/25,09:16:16,No.1D
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK .
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK -
98/01/25,09:16:16,P10 OK
88/01/25,09:16:16,S10 OK
98/01/25,09:16:16 RAM2 OK :
98/01/25,09:16:16,RAM10 OK |
98/01/25,09:16:18,Time OK_ ..
98/01/25,09:16:16 ROM OK'
98/01/25,09:16:16,RAM OK =~
98/01/25,05:16:18,
98/01/25,09:16:16, No.1E
98/01/25,08:16:16,Reg OK.
98/01/25,09:16:16,CPU OK ..
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK
898/01/25,09:16:18,RAM2 OK
58/01/25,09:16:16,RAM10 OK
98/01/25.09:16:16,Time OK
98/01/25,09:16:16,ROM OK ..
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,. T
98/01/25,09:16:16Na.1F
98/01/25,09:16:16,Reg OK .
98/01/25,09:16:16,CPU oK
98/01/25,09:16:16,Bank OK .
88/01/25,00:16:16 WOT OK .
98/01/25,09:16:18,PI0 OK
98/01/25,09:16:16,510 OK.
98/01/25,09:16:16,RAM2 OK. .
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16, .
98/01/25,09:16:16,No.20
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK .
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98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,N0.28
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,08:16:16.No.2C
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P1O OK
88/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
88/01/25,09:16:16,RAMI0 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.2D
98/01/25,09:16:16,Reg OK
98/01/25,08:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16;16,RAM10 OK
98/01/25.09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01,/25,09:16:16,
98/01/25,09:16:16,No.2E
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time QK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.2F
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
88/01/25,09:16:16.WOT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK

98/01/25,09:16:16 RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
88/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16.No.30
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16, WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,SI0 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09;16:16,
98/01/25,09:16:16,Na.31
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16, WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,Ne.32
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK .
98/01/25,09:16:16 WDT OK
88/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,510 OK
88/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.33
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16, WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,810 OK
98/01/25,09:16:16, RAM2 OK
98/01/25,09:16:16,RAMi0 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.34
98/01/25,09:16:16,Reg OK
98/01/29,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,08:16:16 WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16 RAM2 OK
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98/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16, Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
88/01/25,09:16:16, .
98/01/25,09:16:16 No.35
98/01/25,09:16:16,Reg OK
98/01/25,00:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16, WDT OK
98/01/25,09:16:16,PIO0 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,058:16:16,RAM10 OK
88/01/25,09:16:16,Time OK
88/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,08:16:16. :
98/01/25,09:16:16,No.36
98/01/25,09:16:16,Reg OK -
88/01/25,09:16:16,CPU OK -

98/01/25,09:16:16,Bank OK -

98/01/25,09:16:16,WDT OK

98/01/25,09:16:16,PI0 OK

98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK

98/01/25,09:16:16,RAM10 OK _

98/01/25,09:16:16,Time OK
$8/01/25,09:16:16,ROM OK
98/01/25.09:16:16,RAM OK

98/01/25,09:16:18, S

98/01/25,09:16;16,No.37
98/01/25,09:16:16,Reg OK -
§8/01/26,00:16:16,.CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK -
98/01/25,09:16:16,RAM2 OK

98/01/25,09:16:16, RAM10 OK

98/01/25,09:16:16, Time QK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18, a
98/01/25,08:16:16,No.38
98/01/25,09:16:16,Reg OK
98/01/25.09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO oK
98/01/25,09:16:16,810 OK
88/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.39
98/01/25,09:16:16,Reg OK -
88/01/25,09:16:16,CPUL OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
88/01/25,09:16:16,PIO OK
98/01/25,09:16:16,S10 OK ~
98/01/25,09:16:16.RAM2 OK
98/01/25,09:16:16,RAM10 OK

98/01/25,09:16:16,Time OK
898/01/25,09:16:16,ROM OK -
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.3A
98/01/25.09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
88/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
88/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
88/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25.09:16:16,No.3B
98/01/25,09:16:16,Reg OK
58/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK .
98/01/25,09:16:16, WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,810 OK
98/01/25,09:16:16,RAM2 OK..
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK .
98/01/25,09:16;16,ROM OK .
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16, .
98/01/25,09:16:16,No.3C .
88/01/25,09:16:16,Reg OK " -
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25.09:16:16 WDT QK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,310 QK
98/01/25,09:16:16 RAM2 OK
88/01/25,09:16:16,RAM10 OK
98/01/25,09:16:18,Time OK _
98/01/25,09:16:16,ROM QK
98/01/25,09:16:16,RAM OK
88/01/25,09:16:18,
98/01/25,09:16:16 No.3D.
58/01/25,09:16:16,Reg OK.
98/01/25,08:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,510 OK .
98/01/25,09:16:16, RAM2 OK
98/01/25,09:16:16,RAM10 OK
898/01/25,09:16:16,Time QK
98/01/25,09:16:16,ROM QK
98/01/25,09:16:16,RAM QK
98/01/25,09:16:16,
898/01/25,09:16:16,No.3E
88/01/25,09:18:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PI10 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16, Time OK _
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98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16.No.3F
98/01/25,09:16:16,Reg OK
88/01/2509:16:16,CPU OK
98/01/25,09:16:18,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
88/01/25,09:16:16,S10 OK
98/01/25,09:16:16, RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16, Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
'98/01/25,09:16:18,
88/01/25,09:16:16,No.40
98/01/25,09:16:16,Reg OK
93/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:18 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 COK
98/01/25,09:16:16,RAM2 OK
98/01/25,0%:16:16,RAM10 OK
88/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16, RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.41
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK
88/01/25,09:16:16,RAM2 OK
98/01/25,00:16:16,RAM10 OK
88/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
898/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.42
98/01/25,09:16:16,Reg OK
98/01/2509:16:16,CPU OK
98/01/25,09:16:16,Bank OK
88/01/25,09:16:16WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16 RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16, Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
88/01/25,09:16:16,No.43
98/01/25,09:16:16 Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,.Bank OK
98/01/25,09:16:16WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK

98/01/25,09:16:16,RAM OK
88/01/25,09:16:18, :
98/01/25,09:16:16,No.44
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,SI0 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,0%:16:16.ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.45
98/01/25,09:16:16 Reg OK
98/01/25.09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16, ROM OK
98/01/25,09:16:16 RAM OK
98/01/25,09:16:186,
98/01/25,09:16:16,No.46 .
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU QK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WOT OK
98/01/25,09:16:16,P1C OK
88/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,08:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16.No.47
98/01/25,09:16:16,Reg OK
98/01/25,08:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PJO OK
98/01/25,09:16:16,S10Q OK
$8/01/25,09:16:16 RAMZ OK
98/01/25,09:16:16, RAM10 QK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,.R0OM QK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.48
98/01/25,09:16:16,Reg OK
88/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,810 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 QK
98/01/25,09:16:16, Time OK
98/01/25,09:16:16,.ROM OK
98/01/25,09:16:15,RAM OK
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98/01/25,09:16:16,
88/01/25,09:16:16,No.49
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16,WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM QK
98/01/25,09:16:16,RAM OK
898/01/25,09:16:18,
98/01/25,09:16:16,No.4A
-98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
$8/01/25,09:16:16,310 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:18,Time OK
98/01/25,09:16:16,ROM OK
88/01/25,09:16:16,RAM OK
98/01/25,09:16:16,
98/01/25,09:16:16,No.4B _
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
88/01/25,09:16:16,WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
88/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
98/01/25,08:16:16,No.4C
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
58/01/25,09:16:16,PIO OK
98/01/25,09:16:16,310 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.4D
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU CK
98/01/25,09:16:16 Bank CK
§8/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIC OK
98/01/25,08:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,

98/01/25,09:16:16,No.4E
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,810 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16 ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
98/01/25,09:16:16,No.4F
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PI10 OK
98/01/25,09:16:16,510 QK
98/01/25,09:16:16,RAM2Z OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:15,
98/01/25,09:16:16,No.50 _
98/01/25,09:16:16,Reg OK' -
88/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16;16,WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16.510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.51
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PI0 OK
98/01/25,09:16:16,5!0 OK
98/01/25,09:16:16, RAM2 OK
98/01/25,09:16:16, RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
98/01/25,09:16:18,No.52
98/01/25,09:16:16 Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16.PIO OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:18,
98/01/25,09:16:16,No.53
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98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU QK
§8/01/25,09:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25.09:16:16,PI0 OK
88/01/25,09:16:16,S10 OK
98/01/25,09:16:16,RAM2 OK
898/01/25,09:16:16,RAMI0 OK
88/01/25,09:16:16,Time OK
98/01/25,09:16:16 ROM OK
98/01/25,09:16:16, RAM OK
98/01/25,09:16:186,
98/01/25,09:16:16,No.54
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
-98/01/25,09:16;16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25.09:16:16,PI0 OK
98/01/25,09:16:16,310 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16 RAM10 OK
§8/01/25,09:16:16,Time OK
98/01/25,05:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
88/01/25,09:16:16,No.55
98/01/25,09:16:16,Reg OK

98/01/25,09:16:16,CPU OK - -
98/01/25,09:16:16,Bank OK - -

98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 OK

98/01/25,09:16:16,RAM2 OK

88/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/25,09:16:186,
98/01/25,09:16:16,No.56
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,09:16:18,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,P10 OK
98/01/25,09:16:16,S10 OK
98/01/25,09:16:16 RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25.09:16:16,Time OK
98/01/25,09:16:16,ROM OK'
98/01/25,09:16:16,RAM OK -
98/01/25,009:16:16,
88/01/25,09:16:16,No.57
98/01/25,09:16:16,Reg OK
98/01/25,09:16:16,CPU OK
98/01/25,08:16:16,Bank OK
98/01/25,09:16:16 WDT OK
98/01/25,09:16:16,PIO OK
98/01/25,09:16:16,510 OK
98/01/25,09:16:16,RAM2 OK
98/01/25,09:16:16,RAM10 OK
98/01/25,09:16:16,Time OK
98/01/25,09:16:16,ROM OK
98/01/25,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.58
98/01/26,09:16:16,Reg OK
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98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.59
98/01/26,09:16:16,Reg OK
88/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,P10 OK
88/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAMZ OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.5A
98/01/26,09:16:16 Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK .
98/01/26,09:16:16 WDT OK'
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,510 OK.
98/01/26,09:16:16,RAM2 CK
98/01/26,09:16:16 RAM10 OK'
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16.RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.58
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WOT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16;16,510 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16, ROM OK
98/01/26,09:16:16 RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.5C
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,PIO OK
98/01/26,09:16:16,S10 OK
98/01/26.09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16;16,
98/01/26,09:16:16,No.5D
98/01/26,09:16:16,Reg OK
98/01/26,09:16:15,CPU OK
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98/01/26,09:16:16,Bank OK
98/01/26,09:16:16,WDT OK
98/01/26,09:16:16,PIO OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAMZ OK
98/01/26,09:16:16, RAM10 OK
98/01/26,09:16:16,Time OK
88/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.5E
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK _
98/01/26,09:16:16WDT OK_
88/01/26,09:16:16,PI0 OK
98/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM2 OK
88/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16, Time OK
98/01/26,09:16:16,ROM OK
88/01/26,09:16:16,RAM 0K
98/01/26,08:16:18,
98/01/26,09:16:16,No.5F
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK .
98/01/26,09:16:16,Bank QK -
98/01/26,09:16:16WDT OK
98/01/26,09:16:16,P10 OK .
98/01/26,09:16:16,310 OK
98/01/26,09:16:16,RAM2 OK
88/01/26,09:16:16,RAM10 OK .
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK.
98/01/26,09:16:16,
98/01/26,09:16:16,N0.60

98/01/26,09:16:16,Reg OK . . .

98/01/26,09:16:16,CPU OK -
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT QK -
88/01/26,09:16:16,PIO OK
88/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
88/01/26,09:16:16,
98/01/26,09:16:16,No.61
98/01/26,09:16:16,Reg OK
88/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK.
98/01/26,09:16:16 WDT OK
98/01/26,08:18:16,PI0 OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK

98/01/26,09:16:16,RAM10 OK -

98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:186,
98/01/26,09:16:16,No.62 -
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK

98/01/26.05:16:16WDT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16.510 OK
98/01/26,09:16:16,RAM? DK
98/01/26,05:16:16,RAM10 OK
98/01/26,09:16:16, Time OK
88/01/26,09:16:16, ROM OK
98/01/26,09:16:15,RAM OK
98/01/26,09:16:186,
98/01/26,09:16:16,No.B3 - -
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK .
98/01/26,09:16:16,Bank OK -
98/01/26.08:16:16 WDT OK
98/01/26.09:16:16,P10 OK
98/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK"
898/01/26,09:16:16 Time OK
88/01/26,09:16:16,ROM OK -
98/01/26,09:16:16,RAM OK
98/01/26,09:16:15,
98/01/26,09:16:16,No.64 .
88/01/26,09:16:16,Reg OK .
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,08:16:16 WDT OK
98/01/26,09:16:16,PIO OK '
98/01/26,09:16:16,810 QK © -
98/01/26,09:16:16,RAM2 0K
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16, Time OK
98/01/26,09:16:16,ROM OK
58/01/26,09:16:16,RAM OK
98/01/26,09:186:186,
98/01/26,09:16:16,No.65:.
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK -
98/01/26,08:16:16,Bank DK =
98/01/26,09:16:16.WDT OK
98/01/26,08:16:16,PI0 OK
98/01/26,09:16:16,S10 QK
98/01/26,09:16:16, RAM2 OK
88/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16.Time OK
98/01/26,09:16:16,ROM OK
88/01/26,09:16:16,RAM OK
98/01/26,09:16:18,
88/01/26,09:16:16,No.66
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16.CPU OK
98/01/26,09:16:16,Bank OK
898/01/26,09:16:16 WDT OK
98/01/26,09:16:16,FI1I0 OK . -
98/01/26,09:16:16,510 OK
88/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26.09:16:16, Time OK
88/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.67
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK- .
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
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98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,00:16:16,Time OK
98/01/26,09:16:16.ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:18,
98/01/26,09:16:16,No.68
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
88/01/26,09:16:16,Bank OK
98/01/26,09:16:16,WDT OK
98/01/26,09:16:18,PI1O OK
88/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM QK
98/01/26,00:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.69
98/01/26,09:16:16,Reg OK
88/01/26,09:16:16,CPU QK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26.09:16:16,P1O OK.-
88/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM2Z OK
98/01/26,09:16:16,RAM10 OK

98/01/26,09:16:16,Time OK . .

98/01/26,09:16:16,ROM QK
98/01/26,09:16:16,RAM OK :
98/01/26,09:16:186,
98/01/26,09:16:16,No.BA
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK.
88/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:18:18,P10 OK
98/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM2 OK
98/01/256,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
88/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.6B
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:15:16,Bank OK
98/01/26,09:16:16 WDT OK
88/01/26,09:16:16,P10 OK
98/01/26,09:16:16,510 OK
98/01/26,00:16:16,RAM2 OK
98/01/26,09:16:16, RAM10 OK
98/01/26,09:16:16,Time OK
88/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.6C
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU QK
98/01/26,09:16:16.Bank QK
98/01/26,09:16:16WDT OK
98/01/26,09:16:16,P10 OK

98/01/26,09:16:16,510 OK
98/01/26,09:16:16.RAM2 QK"
98/01/26,09:16:16, RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26.09:16:16,ROM OK
98/01/26,09:16;16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.6D
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16, WDT OK
98/01/26,09:18:16,PIO OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16, No.6E
98/01/26,08:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26.09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
88/01/26,09:16:16,P10 OK
98/01/26,09:16:16,S10 OK " -
98/01/26,09:16:16 RAM2 OK
98/01/26,09:16:16,RAMI10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM QK -
98/01/26,09:16:16,RAM OK "
98/01/26,09:16:16, :
98/01/26,09:16:16,No.6F
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:18,Bank OK -
98/01/26,09:16:16 WDT OK -
$8/01/26,09:16:16,PI0 OK
98/01/26,09:16:16,810 OK -
98/01/26,09:16:16, RAM2 OK-
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:18,
98/01/26,09:16:16,No.70
98/01/26,09:16:16,Reg OK
98/01/26,09:16:18,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK-
98/01/26,09:16:16,PI10 OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16 RAM2 OK
98/01/26,09:16:16 RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16 No.71
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,PIO OK
98,/01/26,09:16:16,S10 OK

~226—




17254yt —ns
98/01/26,09:16:16,RAMZ OK
98/01/26,00:16:16, RAM10 OK
98/01/26,09:16:16.Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
88/01/26,09:16:16,
98/01/26,09:16:16,No.72
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
88/01/26,09:16:16 Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,PIC OK -
98/01/26,09:16:16,810 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
. 98/01/26,09:16:16,Time OK _
98/01/26,09:16:16,ROM OK -
58/01/26,09:16:16,RAM OK -
98/01/26,09:16:16, .
98/01/26,09:16:16,No.73
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16,WDT OK
98/01/26,09:16:16,PIO OK
98/01/26,09:16:16,510 OK
58/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
88/01/26,09:16:16,Time OK
98/01/26,09:16:18,ROM OK
88/01/26,09:16:16,RAM OK'
98/01/26,09:16:18, _
98/01/26,09:16:16,No.74
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
88/01/26,09:16:16 WDT OK
98/01/26,09:16:16,P10 OK .
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK.

98/01/26,09:16:16,RAMI0 OK'

98/01/26,09:16:16,Time OK
88/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:18,
98/01/26,09:16:16,N0.75
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16;16,Bank oK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,310 QK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16.RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM 0K
98/01/26,09:16:16,RAM OK
98/01/26,09:16:186,
98/01/26,09:16:16,No.76
98/01/26,00:1 6:16,Reg OK
98/01/26,09:16:16,CPU OK
$8/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT QK
98/01/26,09:16:16,PI0 OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK

98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK .
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,08:16:16,
98/01/26,09:16:16,No.77
88/01/26,09:16:16,Reg OK
98/01/26,08:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,PIO OK
98/01/26,009:16:16,S10 OK'
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:18:16,Time OK
88/01/26,09:16:15,ROM QK
898/01/26,09:16:16,RAM QK
98/01/26,09:16:18, :
98/01/26,09:16:16,N0.78 .
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16,WDT QK
98/01/26,09:16:16,PIO OK -
98/01/26,09:16:16,S10 QK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16. Time OK
98/01/26,09:16:16,ROM OK
88/01/26,09:16:16,RAM OK
98/01/26,09:16:186,
98/01/26,09:16:16,Nc.79 - -
98/01/26,09:16:16,Reg OK
98/01/26,09:16:15,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT QK
98/01/26,09:16:16,PI0 OK -
88/01/26,09:16:16,S10 OK . - -
98/01/26,09:16:18,RAM2 OK.
98/01/26,09:16:16, RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM QK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:186, .
98/01/26,09:16:16 No.7A -
98/01/26,09:16:16,Reg OK -
88/01/26,09:16:16,CPU OK ..
98/01/26,09:16:16,Bank OK -
98/01/26,09:16:16,WDT OK -
98/01/26,09:16:16,PIO OK -
98/01/26,09:16:16,810 OK . .
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAMI0 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK . -
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16 No.7B"-
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK . .
98/01/26,09:16:16,Bank OK .
98/01/26,09:16:18,WDT OK
98/01/26,09:16:16,PIO OK - -
98/01/26,09:16:16,810 OK - -
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
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98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:186,
98/01/26.09:16:16,No.7C
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26.09:16:16,Bank OK
98/01/26,09:16:16,WDT OK
98/01/26,09:16:16,PIO OK
88/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM?2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16 ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:18,
98/01/26,09:16:16,No.7D
98/01/26,09:16:16,Reg OK
88/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,PI0 OK
98/01/26,09:16:16,510 OK:
98/01/26,09:16:16,RAMZ OK .
§8/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK -
98/01/26,09:16:16,RAM OK
58/01/26,09:16:18, :
98/01/26,09:16:16 No.7E

98/01/26,09:16:16,Reg OK - -

98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,SI0 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
88/01/26,09:16:18,
98/01/26,09:16:16,No.7F
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16, WDT OK
98/01/26,09:16:16,PIO OK
88/01/26,09:16:16,510 OK
98/01/26,09:16:16, RAM2 OK -

98/01/26,09:16:16,RAM10 OK

98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:18, '
98/01/26,09:16:16.No.80
98/01/26,09:16:16,Reg OK
88/01/26,09:16:16,CPU OK.
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16WDT OK
98/01/26,09:16:16,PI0 OK
98/01/26,09:16:16,510 OK -
98/01/26,09:16:16,RAM2 OK-
98/01/26,09:16:16,RAMI0 OK
98/01/26,09:16:16,Time OK

98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK .
98/01/26,09:16:16,
98/01/26,09:18:16,No.81
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:18,8ank OK
98/01/26,09:16:16,WDT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16, RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:18,
$8/01/26,09:16:16,No.82
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
88/01/26,09:16:18 WDT OK
98/01/26,09:16:16,P10 OK
88/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM2 OK
§8/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK.
98/01/26,09:16:16,
98/01/26,09:16:16,No.83
98/01/26,05:16:16,Reg OK
98/01/26,09:16:16,CPU OK .
98/01/26,09:16:16,Bank OK .
98/01/26,0%:16:16 WDT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,S10 OK
98/01/26,05:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time QK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:186,
98/01/26,09:16:16,No.84
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,PIO OK
98/01/26,09:16:16,SI10 OK
98/01/26,09:16:16,RAM2 OK
88/01/26,09:16:16 RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26.09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,N0.85
98/01/26,09:16:16,Reg OK
58/01/26.09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26.09:16:16,WDT OK .
98/01/26.09:16:16,P10 OK
58/01/26,09:16:16,810 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
88/01/26,09:16:16, ROM OK
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98/01/26,09:16:16,RAM 0K
88/01/26.09:16:18,
98/01/26,09:16:16,No.86
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
88/01/26,09:16:16 WDT OK
98/01/26.09:16:16,PI0 OK
98/01/26,09:16:16,S10 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:18,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
88/01/26,09:16:16,
98/01/26,09:16:16,No.87
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WOT OK,
98/01/26,09:16:16,PI0 OK
98/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAMZ OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16, Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:18:16,
98/01/26,09:16:16 No.88
98/01/26,09:16:16, Reg OK
98/01/26,09:16:16,CPU OK
88/01/26,09:16:16,Bank OK
98/01/26,08:16:16 WDT OK
98/01/26,09:16:16,PIO OK
98/01/26,09:16:16,810 OK
98/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
88/01/26,09:16:16,RAM OK
98/01/26,09:16:18,
98/01/26,09:16:16,No.89
58/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU QK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16, WDT OK
98/01/26,09:16:16,PIO OK
88/01/26,09:16:16,510 OK
98/01/26,09:16:16,RAM2 OK
88/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:186,
98/01/26,09:16:16,No.8A
88/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16, WDT OK
98/01/26,09:16:16,PIO OK
98/01/26,09:16:16,510 OK
88/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16, RAM10 OK
98/01/26,09:16:16,Time OK
88/01/26,09:16:16,ROM OK
98/01/26,08:16:16 RAM OK

98/01/26,09:16:16,
98/01/26,09:16:16,No.8B
98/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16,Bank OK
98/01/26,09:16:16 WDT OK
98/01/26,09:16:16,P10 OK
98/01/26,09:16:16,S10 OK
88/01/26,09:16:16,RAMZ OK
88/01/26,09:16:16, RAMT0 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
98/01/26,09:16:16,RAM OK
98/01/26,09:16:16,
98/01/26,09:16:16,No.8C
88/01/26,09:16:16,Reg OK
98/01/26,09:16:16,CPU OK
98/01/26,09:16:16, Bank OK
98/01/26,09:16:16 WDT OK
88/01/26,09:16:16,PI0 OK
98/01/26,09:16:16,510 OK
88/01/26,09:16:16,RAM2 OK
98/01/26,09:16:16,RAM10 OK
98/01/26,09:16:16,Time OK
98/01/26,09:16:16,ROM OK
88/01/26,09:16:16,RAM OK
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