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[:3\ INSTRUMENTMOOELNO. 

~:./ 98.561B 

~, IF OTHER THAN 10",: 
t, ........ JREPLACEMENT-SPECIFY ~yREPlACES PART NO. 

(;'.' -_% 
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D THIS 
INST. 
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OVER-ALL TOTAL OF 
;i~ PURCH. PART/INST. 
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••. : ..•••....• : ........•.... , ........................................... : ...... ,\PROTOTYPE IPILOT RUN ALL9 C AnON / 

ON USE UP STOCK ON HAND iCH"NGE NO_ 

D ~N\\. 0 YES 0 NO 
(CONT"CT BUYER) 

IEFFECTIVE ON RUN NO. 

•. ' .. '.' .....•. ' ... · .... !y.INCOMING INSPECTf;410N? I IF YES SUBMIT ~ ..... TOOLING CHARGE? I 
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IA"J;; (,;51/ tJ'-: 
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MATERIALS 
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r Pi) HEWLETT PURCHASED PART CHANGE REQUEST IVr21UZ5 -bp- PART 
PACKARD (OR FAMIL" .JWG. NO,) 

i 
ORIGINATor: Jon Rubinstein ~CKl EXT. 26 71>IVISION NO. 4CCATE 1 l 2'J.l as la~Q -~3a2 I 

j 
.AS~'" FOI CHANGE: '-CHECI APP'OI'IIATE IOXES AND STATE IN IEMAIIS WHY ACTION TO If TAlEN IS NECESSAIY I 
OOELETEMfI. o ADD MfI. 0=::'- o NEW OIIMSED O~'CHANOf 

I1J NEW OIIEVISID SPEC. DWG. 
lAIDEX DISCWI10N 

fill AnACHED MAIl-UI' o OTHER: 

IEMAKS:- adding documentation 
Indicate Kardex moster changes below: Show information to be DELETED on the left side and information to be ADDED on the right side. 
For complete revision, check "ALL" on left side and enter new information on the right. 

I DELETE I mLE IADDI TinE A-1820-4382-1 Rev A -1 

AU. 8-5958-4365-1 DESClfPTION DESCRIPTION 

i A-s9SB-4365-1 

I ,(V' .."........ I 

"X',\V .. OV 
'(~,.,,)'(, y P'''' 
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! 

.~ 
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91-UF~~ _'m~1 I_UF~' -'~~'I 
DIVISIONAL ACTION REQUIRED WHEN APPLICABLE 

AfFECTS 0ftN '.O:~ II AfFECTS STOCK ON HANI>. II '.C.0.1EQU11£0 YES 0 ACTION API'IOVEO REJECTEO' IV OATE 

YEsD NoD YEsD NOD # NO !J PlOD. ENGl. I 
DIV.QA I -SPECIAL 
R&D Jf2. I INSTRUCTIONS: 

(DIVISIONAL) PURCHASING ;7 ~ IIZC//~ 
MTL ENGR. V 7J.r~"""'- "7 / '27 
PRODUCT SAFETY / 
MFG. SPECS V"'" n kQV~C./ ~ 'g / / 
- NOTE: SEE SPECIAL DIVISIONAL INSTRUCTIONS / I 41) 1 ~SPOSITION I F ..... ASSY. I CLASS: 

ER·OIV. PART, ACTION COMPLETE lVVS 8D7"l~ 

.-;;CORPORATE MATERIALS SPECIFICATIONS ACTION ONLY~ v 

FINAL rl -SPECIAL 
FORMAT TITLE INSTRUCTIONS: 

(CORPORATE) 
DESCRIPTION 

DIVISIONS CONTACTEO BY CMS IlOG ACTION) 

I I I I I I I I I I I I I I 
DIVISIONS REQUIRING DOCUMENTATION 

I I I I I I I I I I I I I I 
; 

PART rn STANDARD I I I I I STATUS CODE: NOTE CODE:. 
ACTION 1 IV 1 DATE 

MANUFACTURER MFR. PART NO. APPROVED 0 MTL ENGR. I I / 
REJECTED· I ~~~~ 0 
CANCELLED· INSTRUCTIONS 0 MOB ENTRY YES 0 NoD 

COlt!'. SPECS I OrE 
f 

COMPLETE I OATE 

I 

.320-04128 117. 
DIV./CORP. ACTION COp,y; 
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dRI(:INATOR &on Rubinstein (CK) 
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:-: \QTY. ON HAN0I P.O. NUMBER/PRI CE 
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)
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;~REPLACES PART NO. 

1) ESTIMATE MONTHLY USAGE 11 IF NOT SHOWN IN 
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QTY_ ON 0.0" 1,.0. NO"".;",,, 

ON 

D THIS 
INST. 
ONLY 

ON IUSE UP STOCK ON HAND o tNL;T. 0 YES 0 NO 
(CONTACT BUYER) 

,." ,\?VER-ALL TOTAL OF 

~1;0"" ~"T;'NST 

..... ..' ,,\PROTOTYPE IPILOT RUN 

ALLOCATION / 

ICHANGE NO. IEFFECTIVE ON RUN NO. 

2 YES 0 NO ht1 : INSTRUCTIONS TO 13 YES 0 NO D : IF YES, COMPLETE !
)'.INCOMING INSPECTION? I IF YES, SUBMIT !i •.. · . TOOLING CHARGE? 

~ I INCOMING INSPECTION f:, : SECTION 14 

I 

I 
I 
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O PRICE CARD 
ATTACHED 

MFG. TIME 
ARO (WKS.) 
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RFQ 
DATE 

MATERIALS.ENGINEERING TOCOMPL:~TE .' 

QUOTE REQUESTED CORPORATE AGREEMEN T 

VENDOR 

DIDIOTHER 
MIN. SHIPMENT RULES 

UNIT OF MEASURE DEPARTMENT 

IUNIT PRICE 

BY 

E R. 
(DIV .. NO.) 

'-/0 
DATE 

ACCOUNTING SHIPPING TIME ______ ~~------~--~ __ ---+~--~--------------_,---L __ ----~------~I 
DAYS SnM. QTY. 1~---------------------4~~~C---~~~~~~~ 

PURCH ASIN G 

P.O. PROC. TIME----~W~K7.S~.------~--------~--------------------~A~C~CQT~.cNLO~.~~~~----;r----------------------~~~E------r~~~~~ 

TOTAL LEAD TIME ____ -.,... __ 
INKS. 

SAFETY FACTOR--W~K-S-.--

EXOTIC D (MET ALS) 

9320·0428 (10-73) 
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MATERIALS 
CONTROL 
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~lHEWLETT PURCHASED PART CHAIGE REQUEST 2143~6 -l1li- I'M I liOIBEr -I. 
PACKARD (OR FAMILY OWG. NO.) 

ORIGIN~TOr, .len Rubinstein (CKlxT, 2628 DIVISION NO,~ DATE 2 l25 l as 182Q - ~Ja1 
1EA$(l~ FOI CHANGEd -CHECK A"'OHIATf IOXES AND STATE IN IEMAIlS WHY ACTION TO IE TAUN IS NECESSAIY ) 

ooa.m IiltFl. DADO MFt 0=::: o NEW 0I1tYISEO 
IWDIX DftCIIPT10N 

o NO DWG. CHANGE 
1IQU.a> 

Hl~:~~DWG. oOTHEI: 

IfMAlKS:- adding documentation 
Indicate Kardex master chonges below: Show information to be DELETED on the left side and information to be ADDED on the right side. 
For complete revision, check "ALL" on left side and enter new information on the right. 

I DELETE I MLE IADDI TIne A-1820-4381-1 Rev A 
ALL S-5958-4365-1 DESCRtmON DESCRIPTION 

A-5858-4365-1 

.-<V ~ 

,.\ ~ \ v \.~V 
()~V P'V" 

V' 

.. 
I ~NUFA~R MRpm~·1 AlL I~UF~R MR'm~·1 9 

DIVISIONAl ACTION REQUIRED WHEN APPLICABLE 

I~D'O.'~ NO~ II AfFfCTS STOCK ON HAN!' II P.C.O.REQUIRED YES 0 ACTION APf'IOVED IlEJECTED' IV DATE 

NO%] PROD. ENGl. I YEsD NOG # 
DIV.QA I 

-SPECIAL 
1&0 ... J~ J INSTRUCTIONS: , 

(DIVISIONAL) PURCHASING V vt:t/ 7/2tJ/%L 
MTL ENGl. 1/ /<..-2.. ...,. / 1. ' '----PRODUCT SAFETY r; I 
MFG. SPECS I,.../' [(j h CJ-i <-I 'if I ( 
- NOTE: SEE SPECIAL DIVISIONAL INSTRUCTIONS f 

I J!l) I DISPOSITION I FAB. I\SSY. I CLASS: 

ER-DIV. PART, ACTION COMPlm ll.Y.5\V ~D1TE Iz., 
~CORPORATE MATERIALS SPECIFICATIONS ACTION ONlY~ 

y 

FINAL rl ·SPECIAl 
FORMAT TiTlE INSTRUCTIONS: 

(CORPORA TEl 
DESCRIPTION 

DIVISIONS CONTACTED BY CMS (LOG ACTION) 

I I I I I I I I I I I I I I 
PART rn 

STATUS CODE: 
STANDARD I 

NOTE CODE:. I I I I I I I I 
DIVISIONS REQUIRING DOCUMENTATION 

I I I I I I I I I I 
ACTION I IV DATE 

MANUFACTURER MFR. PART NO. APPROVED 0 MTL ENGl. I I J 
REJECTED- f ~~~~ 0 
CANCELLED- INSTRUCTIONS 0 MOB ENTRY YESD NOD 

CORP. SPECS I DATE I COMPLETE I DATE 

I I 

8320-0428 117. 

DIV./CORP. 'ACTION COpy 



PURCHASED PART NUMBER REQUEST 
H P PART NUMBER 

ORIGINATOR Jon Rubinstein (CK) .. ROJECT DIY. DIY. CORP. CORP. 
LEADER MFG .... EC. MAT'L iNG. SPECS ... MAT'L ENG 85 DIV._4_9_E~~. 2678 DATE 6! 20 ! 

FOR).QIVISIONS (KARl LOC.) /. DAY YR. 1820 - ~3ftJ 
SPECIAL INSTRUCTIONS OR REMARKS 

-------... ---... -.---... D.ocumentabion .will.follow ... 
(5061-6545 U66) 

programed 16R8A PAL 
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-0<: _9£-0;::. _______ . __ . _______ . ___ . _____________ . ____________ . ____ . __ . __ . __ . ____ ._. ___________ . __ . ____ . ____ _ 
o::n.w 
0cr.:~ 

-W-4.:::7rr---·-·-.. ·-------·-----------------------·--·--------------.--.-.--.--------------------.----
Djd 
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MANUFACTURER(DO~O.T l,IS.T DiSTfUBUToRS) MANUFAcTU RE~ .. 

t.;8.:'
t
\QTY' ON. HAN°I P.O. NUMBER/PRI CE 

k· 'j I 
QTV. ON 000'0 IP.O. NOM"O/P",,' 

,\?VER-ALL TOTAL OF 

~7iU",H "'Y'NST 

'.': .......•........................ : ..............•........ : ...........•.. '. ".,),P ROTOTYPE IP I LOT RUN }ALLOCATIO.N 

.:. ':""., 

I 

.,' .. ,. )REPLAC EMENT·SPECI FY l.:9 IF OTHER THAN 10'.: 

1;. -_% , 

••. c .•... ::.; ...... · ... '\ REPLACES PART NO. (;,9/ 
ON 

D THIS 
INST. 
ONLY 

ON IUSE UP STOCK ON HAND o ~NL;T. 0 YES D NO 
(CONTACT BUYER) 

ICHAN GE NO. IEFFECTIVE ON RUN NO. 

If .... ',':.' ... I) ESTIMATE MONTHLY USAGE Itl1 I F NOT SHOWN IN 
II.' SECTIONS 3-7 -------

· .......... ·2.·; IINCOMING INSPECTI~? I IF YES, SUBMIT I,'il' TOOLING CHARGE? : IF YES. COMPLETE .2 YES D NO :, INSTRUCTIONS TO ,;3 YES 0 NO D I SECTION 14 
.... INCOMING INSPECTION , 

\ \~ _____ V_E-'-N'-D_O_R ______ -fI ___ A'-M'-O_U-'--N_T __ -l'_D--'-1 V,-._A_P_P_R_O_V_A_L--I __ A_C_C_T_._N_O_, _-l'r-_L_O_ C_. _C_O_D"--.E_-i'/-P_A_I_D_F_O_R_O_N_P_,_O_,+-'·_P_R_O_P_E_R_T_Y_O_F_H 

~4) I I I I I HP 0 VENDORD 

.. ' 

D PRICE CARD 
ATTACHED 

MFG. TIME 
ARO (WKS.) 

RFQ 
DATE 

.. ' MA TERIALS£NGINEERIN,G T09QMPLETE . ':" 

QUOTE REQUESTED CORPORATE AGREEMEN T 

VENDOR 

DIDIOTHER 
MIN, SHIPMENT RULES 

UNIT OF MEASURE DEPARTMENT 

ACCOUNTING 
DAYS SFlM. QTY. 

.. 

IUNIT PRICE 

BY 

...... 

E. R, 
(DIV .. NO.) 

DATE 

~ PURCH ASIN G 

P.O. PROC. TIME---~W~K~S~.---~-----~------------;-A-C-CT~'-N~O~,~~-=~·--;I------------~F--~~-_+~~~~~ 

TOTAL LEAD TlME _____ _ SAFETY FACTOR _____ _ 
WKS. WKS. 

EXOTIC 0 (METALS) 

9320-0428 (10-73) 

laJD 

~ORP. SPECS. ACTION tIIPY 

MATERIALS 
CONTROL 

f) :- ~rr­
£'1 
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Flin- HEWLETT 
a:~ PACKARD PURCHASED PART CHAIGE REQUEST 

ORIGIN~TOR" Jon .Rllhi nete; n (CK) EXT. 262SDIVISION NO.--40- DATE7 
~ rot CHANGEd-CHECK APPIOPIIATE IOIIES AND STATE IN REMAIKS WHY ACTION TO IE TAKEN IS NECESSAIY) 

o DfLfT£ MfI. 0 ADO MFl 0:;::- 0 =: ~ O~·CHANOE 
n NfW 01 IIEY1SEO SPK. DWG. XMA"~~~ DO~El _____________________________________________________________________________ 1 

1EMA1KS:. adding documentation 
tndicote Kardex master chang~: Show information to be DELETEO on the left side and information to be ADDED on the right side. 
For complete revision, check "All" on left side and enter new information on the right. 

I DELETE I IADDI nnE A-1820-4390-1 Rev A 
TITLE 

All S-5958-4365-1 
DESCIIPTION DESCIIPTION 

Axx~x2KX A-5931-4365-1 

A'V ~ 

;\.X, \ V" .. (1V 
()~V ¥''' 

y-

o 

DIVISIONAL ACTION REQUIRED WHEN APPLICABLE 

AffECTS OI'fN P .o:~ II AffECTS STOCK ON HAN~ II :co ftQU~D m~ ACTION AI'NOVED IEJECTED' IV DATE 

YEsD NO~ YEsD NO~ NO PROD. ENGR. I 
DIV.QA I 

-SPECIAL 
R&D 1fL I INSTRUCTIONS: I 

(DIVISIONAL) PURCHASING ,/ ~ 71?1/f{!; 
MTL ENGR. V #2. ;'-~~ -~. ~ I z ,S-
PRODUCT SAFETY /" '" I 
MFG. SPECS V ~ ?"I ) 
- NOTE: SEE SPECIAL DIVISIONAL INSTRUCTIONS I I J/b I ~SK)SITION I FAa. ASSV. I CLASS: 

ER·DIV. PART, ACTION COMPLETE ()l:,s I "D~yZ 
v 

~CORPORATE MATERIALS SPECIFICATIONS ACTION ONLY~ 

FINAL ,I -SPECIAL 
FORMAT TITLE INSTRUCTIONS: 

(CORPORATE) 
DESCRIPTION 

DIVISIONS CONTACTED BV CMS (lOG ACTION) 

I I I I I I I I I I I I I I 
DIVISIONS REQUIRING DOCUMENTATION 

PART rn 
STATUS COO£: 

STANDARD I 
NOTE CODE:. I I I I I I I I I I I I I I I I I I 

ACTION IV 

MANUfACTURER MfR. PART NO. APPROVED 0 MTL ENGR. 
REJECTED· t ~~~~ 0 
CANCELLED· ~ INSTRUCTIONS 0 MOB ENTRY 

Co.!'. SPECS. COMPLETE 

e3ZO-04ze tl7e 

DIV./CORP. ~CTION COPY 
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. Fl. HEWLETT 

.. .:'~ PACKARD 

PAL12L6 PAL DESIGN SPEC 
PART NUMBER: 1802-4382 Rev A JON RUBINSTEIN 5/29/84 
PERIPHERAL ADDRESS DECODE 
HEWLETT PACKARD FORT COLLINS COLORADO 
PA23 PA22 PA21 PA20 PA19 PAl8 PA17 PA16 SIOTMOur GND 
/BDRV /EBM 110 /BOOT /SIO /CPUPER /ROMDT /SIODT /PAS VCC 

ROMDT =/PA23*/PA22*/PA21*/BDRV*PAS 

BOOT =/PA23*/PA22*/PA21*/PA20*/PA19*/PA18*/PA17*/BDRV*PAS 

SIO =/PA23*PA22*/PA21*/PA20*PAS 

CPUPER=/PA23*PA22*/PA21*PA20*PA19*PAl8*PA17*PA16*/BDRV*PAS 

/110 =PA23 
+/PA22 
+PA21 
+EBM ;REV 2 110 FIX 

SIODT =/PA23*PA22*/PA21*/PA20*PAS*SIOTMOUT 

[.------r---~----I 
[DESCRIPTION Dwg No. A-1820-43 PAGE 2 of 4 
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rK3' HEWLETT 
.a!~ PACKARD 

FUNCTION TABLE 
SIOTMOUT IBDRV IpAS PA23 PA22 PA21 PA20 PA19 PAl8 PA17 PA16 IEBM 
110 IBOOT ISIO ICPUPER IROMDT ISIODT 
;S 
;1 
;0 
;T 1 
;M B / P P P P P P P P 1 
;0 D P A A A A A A A A E 
;U R A 2 2 2 2 1 1 1 1 B 
;T V S 3 2 1 0 9 8 7 6 M 

1 
C / 1 

1 P R S 
B 1 U 0 I 

IOSPMO 
I 0 I E D D 
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L L H L.L L H L L L L L L H H H H H 
L H H L L L L L L L L H L H H H H H 
H L H L L L L L L L L L L H H H H H 
L L H L L H L L L L L H LH H H H H 
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L L H L H L L L L H L L L H H H H H 
L L H L H L L L H L L L L H H H H H 
L L H L H L L H L L L L L H H H H H 
L L H L H L H L L L L L L H H H H H 
L H H L H L L L L L L L L H H H H H 
H L H L H L L L L L L L L H H H H H 
L L H L H L L L L L L H H H H H H H 
L L H L H L L L L L H H H H H H H H 
L L H L H L L L L H L H H H H H H H 
L L H L H L L L H L L H H H H H H H 
L L H L H L L H L L L H H H H H H H 
L L H L H L H L L L L H H H H H H H 
L H H L H L L L L L L H H H H H H H 
H L H L H L L L L L L H H H H H H H 
L L H L H H L L L L L L L H H H H H 
L L H L H H L L L L H H L H H H H H 
L L H L H H L L L H L L L H H H H H 
L L H L H H L L H L L H L H H H H H 
L L H L H H L H L L L L L H H H H H 
L L H L H H H L L L L H L H H H H H 
L H H L H H L L L L L L LH H H H H 
H L H L H H L L L L L H L H H H H H 
L L H H L L L L L L H L L H H H H H 
L L H H L L L L L H L H L H H H H H 

DESCRIPTION I Dwg N0'A-1820-4382-1 IPAGE 3 of 4 



! Fj".MtWb 1" "Uf'" lin" Lijhrll*tHttiHtb "tWW .. trkd/,lttt"6W#1¥ 7th L btlHlt:L,. b!' '" I U' t ........ H'tw 
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· riX HEWLETT 
,a:r~ PACKARD 

NAME CHECKSUM 

PAL CROSS REFERENCE 

HP PART # TEMP PART' REF TYPE FAMILY CODE * 
-----------------------------------------------------------------------------

J4381 OF84 1820-4381 (5061-6543 Rev2) U96 10L8 XX13 

J4382 15A4 1820-4382 (5061-6544 Rev2) u67 12L6 xx14 

J4383 76F6 1820-4383 (5061-6548 Rev1) U122 16R8 xx24 

J4384 75F6 1820-4384 (5061-6546 Rev1) U107 20R6 XX27 

J4385 9080 1820-4385 (5061-6547 Rev1) U105 20R8 XX27 

J4386 764E 1820-4386 (5061-6549 Rev1) u43 22V10 xx28 
J4387 E1A8 1820-4387 (5061-6550 Rev1) u83 22V10 xx28 
J4388 012A 1820-4388 (5061-6551 Rev1) U117 22V10 XX28 
J4389 1552 1820-4389 (5061-6552 Rev2) U118 22V10 xx28 

J4390 69EC 1820-4390 (5061-6545 Rev2) u66 16R8 xx24 

* AMD --- XX=97 
MMI --- XX=22 

I 
~-DE-S-C-RI-PT-IO-N----------------------------------~------~~~~~~----~----~ 
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retype complete page) and associate with each a symbol made up of 
the change letter and a serial subscript to appear here and on the 
page involved (there enclosed in a circle, triangle, or other 
attention-getting outline). 
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Description Date 7-23-85 
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'. ~·HEWLETT 
&7''''- PACKARD 

PAL10L8 PAL DESIGN SPEC 
PART NUMBER: 1820-4381 Rev A JON RUBINSTEIN 4/09/84 
MMU REGISTER CONTROL NO DTACK FOR IDPROM 
HEWLETT PACKARD FORT COLLINS COLORADO 
/CPUPER /SIO /BOCfr PA4 /PAS /PWR /PENDT ASDT PA15 GND 
PA14 /MMUREG NC /WRTST /TMRCS /BOOTROM /IOW /IOR /CPUDTACK VCC 

MMUREG =/PA15*PA14*/PWR*CPUPER*PAS*/PA4 
+/PA15*PA14* PWR*CPUPER*PAS*PENDT*/ASDT*/PA4 

WRTST =PA14*PWR*BOOT*PAS*PENDT*/ASDT 

TMRCS =PA15*/PA14*cPUPER*PAS 

BOetrROM =BOOT*/PWR*PAS 

lOR =/PWR*PENDT*PAS*SIO 

lOW =PWR*PENDT*PAS*SIO*/ASDT 

CPUDTACK =/PA15*CPUPER*PENDT*PA14*/PA4 ;NO DTACK ON IDPROM 
+BOOT*PENDT 

DESCRIPTION J Dwg No. A-1820-4381-1 IPAGE 2 of 5 



Fj ... ·HEWLETT 
a:1!.I PACKARD 

FUNCTION TABLE 
PA4 jCPUPER ISIO IBOCYr IpAS jPWR IPENDT ASDT PAl5 PAl4 
IMMUREG /WRTST ITMRCS /BOOTROM /IOW IIOR /CPUDTACK 

/ 
C / 

; P / P 
;/ U / B I / E A P P 
;P P SOP P N S A A 
;A E lOA W D D 1 1 
;4 ROT S R T T 5 4 

/ 
I C 

/ B P 
M I IOU 
M W T ° D 
URMT//T 
RTRRIIA 
ESC 0 0 0 C 
GTSMWRK 

----------------------------------------------------------------------
L H L H L H H L L L H H H H H H H 
HHHHLHHHHH HHHHHHH 
L L L H L H H L L H L H H HH H H 
L L L H L H H H L H L H H H H H H 
L L H H L H H H L H L H H H H H H 
HLHHLHHHLH HHHHHHH 
L L H H L H H H H H H H H H H H H 
L L H H L H H H L L H H H H H H H 
LHHHLHHHLL HHHHHHH 
L L L H L H H L H L H H L H H H H 
L L L H L H H H H L H H L H H H H 
L L H H L H H L H L H H L H H H H 
L L H H L H H H H L H H L H H H H 
H L L H L H H L H L H H L H HH H 
H L L H L H H H H L H H L H H H H 
HLHHLHHLHL HHLHHHH 
HLHHLHHHHL HHLHHHH 
H L H H L H X X H L H H L H H H H 
H L H H L H L L H L H H L H H H H 
H L H H L H L H H L H H L H H H H 
H L H H L H H L H L H H L H H H H 
H L H H L H H H H L H H L H H H H 
L H L L L H H L L L H H H L H H H 
L H L L L H H L L H H H H L H H H 
L H L L L H H L H L H H H L H H H 
L H L L L H H L H H H H H L H H H 
L H L L L H H H L L H H H L H H H 
L H L L L H H H L H H H H L H H H 
L H L L L H H H H L H H H L H H H 
L H L L L H H H H H H H H L H H H 
L H H L L H H L L L H H H L H H H 
L H H L L H H L L H . H H H L H H H 
L H H L L H H L H L H H H L H H H 
LHHLLHHLHH HHHLHHH 
LHHLLHHHLL HHHLHHH 
LHHLLHHHLH HHHLHHH 
L H H L L H H H H L H H H L H H H 
LHHLLHHHHH HHHLHHH 
H H L L L H H L L L H H H L H H H 
HHLLLHHLLH HHHLHHH 

PAS*jPWR 

MMUREG 
SIO,ASDT=X 

PA4 
PA15 
IPA14 
jCPUPER 

TMRCS 
PA4,SIO,ASDT=X 

TMRCS 
PENDT,ASDT=X 

BOOTROM 
PA4,SIO,ASDT,PAl5,PA14=x 

DESCRIPTION I Dwg N0A-1820-4381-1 lpAGE 3 of 5 
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H H L L L H H L H L 
H H L L L H H L H H 
H H L L L H H H L L 
H H L L L H H H L H 
H H L L L H H H H L 
HHLLLHHHHH 
H H H L L H H L L L 
H H H L L H H L L H 
H H H L L H H L H L 
H H H L L H H L H H 
H H H L L H H H L L 
H H H L L H H H L H 
H H H L L H H H H L 
HHHLLHHHHH 
L H L H L H L L L L 
L H L H L H L L L H 
L H L H L H L L H L 
L H L H L H L L H H 
L H L H L H L H L L 
L H L H L H L H L H 
L H L H L H L H H L 
L H L H L H L H H H 
H H L H L H L L L L 
H H L H L H L L L H 
H H L H L H L L H L 
H H L H L H L L H H 
H H L H L H L H L L 
H H L H L H L H L H 
H H L H L H L H H L 
H H L H L H L H H H 
L H H L L L L L L L 
L H H L L L L H L L 
H H H L L L L L L L 
H H H L L L L H L L 
L H H L L L L L L H 
L H H L L L L L H H 
H H H L L L L L L H 
H H H L L L L L H H 
L H L H L L L L L L 
L H L H L L L L H L 
H H L H L L L L L L 
H H L ~ L LL L L L 
H H L H L L L L H L 
L H L H L L L L L L 
L H L H L L L L L H 
L H L H L L L L H L 
L H L H L L L L H H 
H H L H L L L L LL 
H H L H L L L L L H 
H H L H L L L L H L 
H H L H L L L L H H 
HHLHHLLHHH 
HHLHHLHHHH 
H H L H H H L H H H 

DESCRIPTION 

H H H L H H H 
HHHLHHH 
H H H L H H H 
H HH L H H H 
H H H L H H H 
H H H L H H H 
HHHLHHH 
H H H L H H H 
H H H L H H H 
H H H L H H H 
HHHLHHH 
HHHLHHH 
HHHLHHH 
HHHLHHH 
H H H H H L H 
H H H H H L H 
HH H H H L H 
HHHHHLH 
H H H H H L H 
H H H H H L H 
H H H H H L H 
H H H H H L H 
H H H H H L H 
H H H H H L H 
HHHHHLH 
H H H H H L H 
HHHHHLH 
HHHHHLH 
H H H H H L H 
H H H H H L H 
HHHHHHL 
HHHHHHL 
H H H H H H L 
HHHHHHL 
H L H H H H L 
H L H HH H L 
HLHHHHL 
HLHHHHL 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
HHHHLHH 
H H H H H H H; 
H H H H H H H; 
HHHHHHH 

lOR 
PA4 ,ASDT, PAlS, PA14=X 

CPUDTACK PAS*PWR 
PA4,ASDT=X 

WRTST 
PA4,PA1S=X 

lOW 
PA4,PAlS=x 

PA4, PAl 4 , PAlS=x 

/PAS 
SlO,PWR,=X 

I Dwg No. A-1820-4381-1 IPAGE 40f 5 
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HHLHHHHHHH HHHHHHH 
HHLHHLHHHH HHHHHHH 
HHLHHHLHHH HHHHHHH 
HHLHHHHHHH HHHHHHH 
HHHLHLHHHH HHHHHHH 
HHHLHLHHHH HHHHHHH 
HHHLHHHHHH HHHHHHH 
HHHLHHHHHH HHHHHHH 
HHHHHLLHHH HHHHHHH 
HHHHHLHHHH HHHHHHH 
HHHHHHLHHH HHHHHHH 
HHHHHHHHHH HHHHHHH 

DESCRIPTION I Dwg NoA-1820-4381';"'1 IPAGE ~f 5 
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, . . . HEWLETT-PACKARD CO . • NOTE: This page provides a running history of changes for a multi-page 
drawing which cannot conveniently be re-issued completely after 
each change. When making a change, list for each page all before-
and-after numbers (within reason; use judgement, and use 
"extensive" revision note if loss of past history is tolerable, or 
retype complete page) and associate with each a symbol made up of 
the change letter and a serial subscript to appear here and on the 
page involved (there enclosed in a circle, triangle, or other 
attention-getting outline). 

Ltr REVISIONS DATE INITIALS 

A as issued ()"'/~·r5 JQ\-( 

Model No. 98561B I Stock No. 

Title Design Specification 

Description Date 7-23-85 

By Jon Rubinstein Sheet No. 1 of 4 
Supenedes Drawing No-A-1820- 4390-1 
9320-3246 (6/75) 



· r'3HEWLETT .te. PACKARD 

PAL16R8 PAL DESIGN SPEC 
PART NUMBER: 1820-4390 Rev A JON RUBINSTEIN 4/30/85 
6800 PERIPHERAL CONTROL 
HEWLETT PACKARD FORT COLLINS COLORADO 
eLK /PURST SVPA NC NC NC NC NC TEST GND 
/EN /ST1 /ST2 /ST3 /ST4 /ST5 /VMA E /VPADTK VCC 

ST1:=/ST1*/ST2*/ST3*/ST4*ST5*/TEST 
+/ST1*ST2*ST3*/ST4*/ST5*/TEST 
+ST1*/ST2*/ST3*ST4 */TEST 

ST2:=/ST1*ST3*ST4*/ST5*/TEST 
+/ST1*ST2*/ST3*/ST5*/TEST 
+/ST1*ST2*ST4*/TEST 
+/ST1*ST2*ST3*ST5*/TEST 
+ST1*/ST2*/ST3*/ST4*/ST5 */TEST 

ST3:=/ST1*/ST2*ST3*ST5*/TEST 
+/ST1*ST3*ST4*/ST5*/TEST 
+/ST1*/ST3*/ST4*/ST5*/TEST 
+ST1*/ST2*/ST3*/ST4 */TEST 

ST4:=/ST1*/ST2*/ST4*/ST5*/TEST 
+/ST2*/ST3*/ST4*/TEST 
+/ST2*/ST3*ST5*/TEST 
+/ST1*/ST3*/ST4*/ST5*/TEST 
+/ST1*ST2*ST4*ST5 */TEST 

ST5:=/ST1*ST2*ST3*ST4*/TEST 
+/ST1*ST3*ST4*ST5*/TEST 
+/ST1*ST2*ST3*ST5*/TEST 
+/ST2*/ST3*/ST5*/TEST 
+/ST1*/ST2*/ST3*/ST4*/TEST 
+/ST1*/ST2*/ST4*/ST5*/TEST 

/E:=/ST2*ST5 
+ST1*ST3 
+ST1*ST2 
+/ST1*/ST2*/ST4 
+/ST2*/ST3*ST4 

VMA:=VMA*ST1*/ST2*/ST3 
+VMA*/ST1*ST2 
+VMA*/ST2*/ST3*/ST4*/ST5*/TEST 
+VMA*/ST1*ST3*ST4*/ST5 
+SVPA*/ST1*/ST2*/ST3*/ST4*ST5 

VPADTK:=VMA*/ST1*ST2*/ST4*ST5 

DESCRIPTION I Dwg No. A-1820-4390-1I pAGE 2 of 4 
.................... W6I6WKJiIWW.............aiiWWiiidlW&l ......... GLd&aiiCG .... WMNi&JlM!I&li!Mm&tGt";;.liQi&;;ggM!&AIIGLAIAL.Y,ikt&&t [Itt!i'f " 
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rna ·HEWLETT 
~PACKARD 

FUNCTION TABLE 
CLK lEN TEST ISVPA IE /VMA IvpADTK /STl /ST2 IST3 IST4 /ST5 

. , I 
v 

I p 
, T S / A / / / / / 
;C / E V V D S S S S S 
;L ESP / M T T T T T T 
;K N T A E A K 1 2 3 4 5 

X H X X Z Z Z Z Z Z Z Z 
C L HH X X X H H H H H 
C LHHHHHHHHHH 
eLL H H H H H H L L L 
eLL H H H H H H L H L 
eLL H H H H H H L H H 
eLL H H H H H H H L L 
eLL L H H H H H H L H 
eLL L H H H H H H H L 
eLL L H L H L H H L L 
eLL L H L H L H H L H 
eLL L H L H L H H H L 
eLL L H L H H H L L H 
eLL L L L H H L L H H 
eLL L L L H L H H H H 
eLL L L L H H L L L L 
eLL L L L. H H L H L L 
eLL L L L H H L H L H 
eLL L L L H H L H H H 
eLL H L L H H L L L H 
eLL H L L H H L L H L 
eLL H L L L H L H H L 
eLL H L L L H H H H H 
eLL H H L H H H L L L 
eLL H H H H H H L H L 
C LLHHHHHHLHH 
eLL H H H H H H H L L 
eLL H H H H H H H L H 
eLL H H H H H H H H L 
eLL H H H H L H H L L 
C LLHHHHLHHLH 
C LLHHHHLHHHL 
eLL H H H H H H L L H 
eLL H L H H H L L H H 
eLL H L H H L H H H H 
eLL H L H H H L L L L 
eLL H L H H H L H L L 
eLL H L H H H L H L H 
C L L H L H H H L H H H 
eLL H L H H H L L L H 
eLL H L H H H L L H L 
eLL H L H H H L H H L 
C LLHLHHHHHHH 

DESCRIPTION I Dwg N0'A-1820-4390-2 IPAGE 3 of 4 
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C L L H H H H H H L L L 
C LLHHHHHHLHL 
C LLHHHHHHLHH 
C L L H H H H H H H L L 
C L L H H H H H H H L H 
C L L H H H H H H H H L 
C L L H H H H L H H L L 
C L L H H H H L H H L H 
,C L L H H H H L H H H L 
C L L H H H H H H L L H 
C L L H L H H H L L H H 
eLL H L H H L H H H H 

DESCRIPTION I Dwg N°·A-1820-4390-1 IPAGE 4 of 4 
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HEWLETT-PACKARD CO. • NOTE: This page provides a running history of changes for a mUlti-page 
drawing which cannot conveniently be re-issued completely after 
each change. When making a change, list for each page all before-
and-after numbers (within reason; use judgement, and use 
"extensive" revision note if loss of past history is tolerable, or 
retype complete page) and associate with each a symbol made up of 
the change letter and a serial subscript to appear here and on the 
page involved (there enclosed in a circle, triangle, or other 
attention-getting outline). 

Ltr REVISIONS DATE INITIALS 
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\ 

Model No. 98561B I Stock No. 

Title Desiqn Specification 
Description Date 7-23-85 
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Supersedes Drawing No. A-1820- 4387-1 
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F-':.I HEWLETT 
C~PACKARD 

PAL22V10 PAL DESIGN SPEC 
PART NUMBER: 1820-4387 Rev A JON RUBINSTEIN 10/11/84 
MMU STATE MACHINE PAL 2 
HEWLETT PACKARD FORT COLLINS COLORADO 
eLK fOE ISRSA /WR68 /FC2 /LOOKUP /DERR /DRDY /ST3 /ST2 /ST1 GND /ST4 /ENURP 
/ENSRP /LEMTP /MOEN /WRTRAM SPINDX /ENTRAM /WALKEN /MMUWR /MMUCY VCC 

IF (OE) ENSRP:=FC2*/ST1*ST2*/ST3 
+FC2*LOOKUP*/ST1*/ST3*/ST4 

IF (OE) ENTRAM:=ST1*ST2*/ST3*ST4 
+/DERR*DRDY*ST1*ST2*ST3*/ST4 

+SRSA 

IF (OE) ENURP:=/FC2*/ST1*ST2*/ST3 
+/FC2*LOOKUP*/ST1*/ST3*/ST4 

IF (OE) LEMTP:=/ST1*/ST3*ST4 

IF (OE) MDEN:=ST1*ST2*/ST4 
+ST1*ST2*/ST3 
+/ST1*/ST2*ST3 
+/ST1*/ST2*ST4 
+/ST1*ST3*ST4 
+/DERR*/DRDY*/ST2*ST3*ST4 

IF (OE) MMUCY:=ST2*ST3*/ST4 
+/ST1*ST2*/ST4 
+DERR*/ST2*ST3*ST4 
+/DRDY*/ST2*ST3*ST4 
+/ST1*ST3*ST4 

IF (OE) MMUWR:=ST1*ST2*/ST3*/ST4 
+/DERR*/DRDY*ST1*/ST2*ST3*ST4 

IF (OE) SPINDX:=/ST1*ST2*/ST4 
+/ST1*ST2*/ST3 
+/ST1*/ST2*ST3*ST4 

IF (OE) WALKEN:=ST2*/ST4 
+ST2*/ST3 
+/ST2*ST3*ST4 
+ST1*/ST3*/ST4 
+/ST1*ST4 
+/ST1*ST3 
+LOOKUP*WALKEN*ST3*/ST4 

;Added by hand forsel purge 

IF (OE) WRTRAM:=/DERR*DRDY*ST1*ST2*ST3*/ST4 
+SRSA*/ENTRAM*WR68 ;Added by hand for sel purge 

DESCRIPTION I Dwg No. A-1820-4387-1IPAGE 2 of 5 

- --WWDW4iiIii&Ii&UJtGiaW&Al==u.aWd&UCNillMl;4; ,"I', ",. ;:4 A!IftttF ~ 



• 
~.-&a .HEWLETT , .a:r~ PACKARD 
f 
~ 

FUNCTION TABLE 
~ CLK IOE ISRSA WR68 IFC2 ILOOKUP IDERR IDRDY IST3 IST2 ISTl IST4 IENURP 

IENSRP ILEMTP IMDEN IWRTRAM SPINDX IENTRAM IWALKEN IMMUWR IMMUCY 

I I I I 
L III WSEWII 

101 lEE L I R P N A M M 
; S W I 0 D D I I I INN E M TIT L M M 
;C I R R F K E R S S S SUS M D R N R K U U 
;L 0 S 6 CUR D T T T T R R TEA D A E W C 
;K E A 8 2 PRY 3 2 1 4 P P P N M X M N R Y 

CHHLLHHHHHHHZZZZZZZZZZ 
CLLHLHHHHHHHHHHHLLLHHH 
CLLHLHHHHHHHHHHHHLLHHH 
CLLLLHHHHHHHHHHHHLLHHH 
CLHLLHHHHHHHHHHHHLHHHH 
CLHLLLHHHHHHHLHHHLHHHH 
CLHLLLHHHLHLHLLHHHHLHH 
CLHLLLHHHLHHHLHHHHHLHL 
CLHLLHHHLLHHHHHHHHHLHL 
CLHLLHHHLHHLHHHLHHHLHL 
CLHLLHHLLHHHHHHLHLHLHH 
CLHLLHHHHHHLHHLLHLHLHH 
CLHLLHHHLLHLHHHLHLHLHL 
CLHLLHHLLLLHHHHLLLLLHL 
CLHLLHHLHLLLHHHLHLLLHH 
CLHLLHHHHLLHHHHLHLHLLH 
CLHLLHHHLHLLHHHLHLHLLL 
CLHLLHHLLHLLHHHHHLHLHH 
CLHLLHHHLHLHHHHHHLHHHH 
CLHHHLHHHHHHLHHHHLHHHH 
CLHHHLHHHLHLLHLHHHHLHH 
CLHHHLHHHLHHLHHHHHHLHL 
CLHHHLHHLLHHHHHHHHHLHL 
CLHHHLHHLHHLHHHLHHHLHL 
CLHHHLHLLHHHHHHLHLHLHH 
CLHHHLHHHHHLHHLLHLHLHH 
CLHHHLHHLLHLHHHLHLHLHL 
CLHHHLHLLLLHHHHLLLLLHL 
CLHHHLHLHLLLHHHLHLLLHH 
CLHHHLHHHLLHHHHLHLHLLH 
CLHHHLHHLHLLHHHLHLHLLL 
CLHHHLHLLHLLHHHHHLHLHH 
CLHHHHHHLHLHHHHHHLHHHH 
CLHHHLHHHHHHLHHHHLHHHH 
CLHHHLHHHLHLLHLHHHHLHH 
CLHHHLHHHLHHLHHHHHHLHL 
CLHHHLHHLLHHHHHHHHHLHL 
CLHHHLHHLHHLHHHLHHHLHL 
CLHHHLHHHHLLHHHHHLHHHH 
CLHLHLHHHHHHLHHHHLHHHH 
CLHLHLHHHLHLLHLHHHHLHH 
CLHLHLHHHLHHLHHHHHHLHL 

i DESCRIPTION I Dwg N°A-1820-4387-1 IPAGE 3 of 5 
,,:; ;, , ; l :4, .. : ",., (malAbar:. '=:=4414£4& IW: ; AX"'''C''U£U,44MJiW:Q;kM4MMlM4JAiiil,; ,.:; .• :.h ... ,iN;;;MA;e:4iti4lfi.Jt.XCilik"qA".i4£&i4 ..... - AL -



.. 
E4~ HEWLETT 
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CLHLHLHHLLHHHHHHHHHLHL 
CLHLHLHHLHHLHHHLHHHLHL 
CLHLHLHLLHHHHHHLHLHLHH 
CLHLHLHHHHHLHHLLHLHLHH 
CLHLHLHHHHLLHHHHHLHHHH 
CLHLHLHHHHHHLHHHHLHHHH 
CLHLHLHHHLHLLHLHHHHLHH 
CLHLHLHHHLHHLHHHHHHLHL 
CLHLHLHHLLHHHHHHHHHLHL 
CLHLHLHHLHHLHHHLHHHLHL 
CLHLHLHLLHHHHHHLHLHLHH 
CLHLHLHHHHHLHHLLHLHLHH 
CLHLHLHHHHLLHHHHHLHHHH 
CLHHHLHHHHHHLHHHHLHHHH 
CLHHHLHHHLHLLHLHHHHLHH 
CLHHHLHHHLHHLHHHHHHLHL 
CLHHHLHHLLHHHHHHHHHLHL 
CLHHHLHHLHHLHHHLHHHLHL 
CLHHHLHLLHHHHHHLHLHLHH 
CLHHHLHHHHHLHHLLHLHLHH 
CLHHHLHHHHLLHHHHHLHHHH 
CLHLHLHHHHHHLHHHHLHHHH 
CLHLHLHHHLHLLHLHHHHLHH 
CLHLHLHHHLHHLHHHHHHLHL 
CLHLHLHHLLHHHHHHHHHLHL 
CLHLHLHHLHHLHHHLHHHLHL 
CLHLHLHLLHHHHHHLHLHLHH 
CLHLHLHHHHHLHHLLHLHLHH 
CLHLHLHHLLHLHHHLHLHLHL 
CLHLHLLHHHLLHHHHHLHHHH 
CLHLHLHHHHHHLHHHHLHHHH 
CLHLHLHHHLHLLHLHHHHLHH 
CLHLHLHHHLHHLHHHHHHLHL 
CLHLHLHHLLHHHHHHHHHLHL 
CLHLHLHHLHHLHHHLHHHLHL 
CLHLHLHLLHHHHHHLHLHLHH 
CLHLHLHHHHHLHHLLHLHLHH 
CLHLHLHHLLHLHHHLHLHLHL 
CLHLHLHLLLLHHHHLLLLLHL 
CLHLHLHLHLLLHHHLHLLLHH 
CLHLHLHHHLLHHHHLHLHLLH 
CLHLHLHHHHLLHHHHHLHHHH 
CLHLHLHHHHHHLHHHHLHHHH 
CLHLHLHHHLHLLHLHHHHLHH 
CLHLHLHHHLHHLHHHHHHLHL 
CLHLHLHHLLHHHHHHHHHLHL 
CLHLHLHHLHHLHHHLHHHLHL 
CLHLHLHLLHHHHHHLHLHLHH 
CLHLHLHHHHHLHHLLHLHLHH 
CLHLHLHHLLHLHHHLHLHLHL 
CLHLHLHLLLLHHHHLLLLLHL 
CLHLHLHLHLLLHHHLHLLLHH 
CLHLHLHHHLLHHHHLHLHLLH 
CLHLHLHHHHLLHHHHHLHHHH 

DESCRIPTION I Dwg No. A-1820-4387-1 IPAGE 4 of 5 
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