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'lASrER COFONENT EOrY Ph»P 

$0000- $  0 I r r  

0 2 0 0 -  0 3 5 £  

0 3 5 F  -  OFF 

I O 0 D  -  /FF 

2 0 0 0 -  2 F r F  

3 0 0 0 -  3 7 FF  

3 8 O D  -  3FFF 

400 - 7FF 

H O -  FF F 

Li+ on in M C  

bit Rom MC 

available 

E e  ROA 

scl by oi omit 

G R O M  

GA (copies) 

based - Nore rka+ H O D O - 0 7 F  c o r r & s p o n d  o STIC emrory 

Cob le  TV Motor 

5 0 0 0 -  5 F F  F  

6 00 0 -  GFFF 

-  x , , 1 2 , %  ( a + d e s  
-  S K , I 2 r , 6 Y  G a r 1 rdgs 

7 0 0 0 -  77FF 

7800- 7FF 

000-  8 3 F F  
0  -  grF 

8500 - BFrF 

C P U 1  hon»tor 
Us e  d 

C P U 2  1odor 
CPu1 € CPu2 Ram 

iG-ti+ Dal Porn Ra· 

CO0O - C F F F  

0 0 D O  -  DFFF 

EOOO - FFF 

Used 

Used 

- 1 2 k , K  Crnidgcs 
- I %¢  Cartridges 

Notes  
7kc dqet program tyialy resides act $E000-SFrrr.  

r oll Co·tcidqe ctr a starting¢ at H100 y +o 7FF. Avoid locations 
4 0 0 0 -  9 0 7 f  a5 R 0 M  or RAM o avoid mess ing  up 1 h e  S 7 I C .  

I 
..  •  -.J  J  

6 R 0  RA also appears  at locations 7000-7FFF , 6 0 00 - B F F F  , a n d  FOO-FErF .  

7e Alon and +he Wdqt program cvcomvcnt s+cmp ' 9  on gram. Normal Cartridge 
programs do or. The only problem occors when y o try wihin¢ into one of these  
locations at  interrupt l e v e l ,  which mo kes no scge for a Ror progro" anyway. Ht yo 

do 'y writing any of 1he locations h e r e  6ram ·pars,yo wil l  alrr 6ram ! 

Readirg hr+s noth i4 and you get wlat you want ,a nd non-iterrvpt writing s a ' 5 o  
horn l ess .  

Note also +hat l o c a t i o n s  S00OO - 3 F r F  must be i n t e r n a l  ro the laster Component, 
·o  cartridges n not  hose RAM or ROM ass igned so hese addresses .  



v E R S z £  CARTRIDGE STANDARDS 

K Co.rtri�-e.s i , k o b i t  l o c a t i o n s  $ 5 0 0 0 - 5 F F F  

8 K  C o r t + i « \g e s  0 h a b i t  locat i o n s  150LD- L F F F  

I 2 K  (arr3js ink«bit  locations 1 5 0 0 - 6 F F F  and CO O 0 - C F F F  

I % K  Car+rides in l a  bit loco1ions 15000 -GFFF a,d $  C000- DFFF 

E x i r a  R%% shall tart at $ 1 0 0  and 1 l a b ia  op to 7FF 
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December 1 6 ,  1 9 8 1  

TO :  Stav Prodromou 

FROM: Dave Chandler 

SUBJECT: MASTER COMPONENT MEMORY MAP 

It seemed appropriate to update the Memory Map for the Master 
Component at this time and include a number of the details .  

This level of detail contains information which probably should 
not be given out freely to people outside the Company, but i t  

will be valuable for those wanting to know the details of the 
assignments which have been made.  A more simplified version was 
put together for the Japanese people.  

.%la.» 
DC/bb 

c c :  Hugh Barnes 
John Fairbanks 
Jim Haupt 
Chuck Rudd 



«. CONFIDENTIAL! 

MASTER COMPONENT' MEMORY MAP 

December 15, 1981 

0000 - 003F 

0040 - 007F 

0080 - 

0081 - 

0082 - 00FF 

0100 - 0lEF 

0100 - 015C 
015D - 0lEF 

0lF0 - 01FF 

0lFO - 0lFD 
0lFE - 
O]FF  

0200 - 035F 
0200 - 02EF 
02F0 -- 
02Fl -- 0318 
0319 - 035F 

0360 - 03FF 

0400 - 04FF 

0500 - 06FF 

0700 - 0BFF 

0C00 - 0FFF 

1000 - 1FFF 

2000 - 2FFF 

3000 - 37FF 

3800 - 39FF 

3A00 - 3FF 

4000 - 47FF 

4800 - 4FFF 

5000 - 5FFF 

6000 - 6FFF 

7000 -- 7FFF 

8000 - BFFF 

8000 - 84FF 
8500 - BFFF 

CO00 - FFFF 

STIC CHIP 

UNUSED 

SPEECH CHIP CONTROL 

SPEECH FIFO CONTROL 

ADDRESSABLE ON SPEECH PERIPHERAL STACK 

8-BIT RAM 

EXEC 8-BIT RAM 

AVAILABLE 8-BIT RAM 

SOUND - I/O CHIP 

SOUND CHIP REGISTERS 
RIGHT HAND CVTROLLER 
LEFT HAND CONTROLLER 

CONTROL RAM 

BACKTA3 
EXEC POINTER TO CARTRIDGE UNIVERSAL DATA BASE 
STACK 
EXEC 16-BIT RAM 

UNUSED 

EXEC ROM EXTENSION 

UNUSED 

ADDRESSABLE ON SPEECH PERIPHERAL CHIP IN 
BLOCKS OF 256.  

UNUSED 

EXEC RGM 

UNUSED 

GROM 

GRAM 

MAPPED FOR ADDITIONAL GRAM 

UNUSED - CARTRIDGE EXPANSION 

SPECIAL PRGRAS (PLAYCABLE MONITOR) 

CARTRIDGE ROM 

CARTRIDGE EXPANSION 

KEYBOAPD CPU l OINTOR 

KEYBOARD DUAL PORT RAM 

RESERVED FOR MONITORS 

AVAILABLE I0-BIT RAM 

*UNUSED 

4020,4021,8020,8021,C020 and C02l UST NOT BE USED BECAUSE THEY AFFECT STIC. 
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# 2 0 5  

August 1 3 ,  1 9 8 2  

T O :  

FROM: 

SUBJECT:  

DISTRIBUTION 

CHUCK RUDD 

MASTER COMPONENT MEMORY MAP 

Attached i s  a  copy of the final memory 

map,  r e l e a s e  date August 1 3 ,  1 9 8 2 .  

Distribution  

Hugh Barnes 
Gabriel  Baum 
Ron Carlson 
Dave Chandler 

Jan Chodak 
John Day 
Greg Goodnight 
Gary Grant 
Jim Haupt 
Paris  Jafari 
Wilson Quan 
Thorn Randolph 
Ward Spaniol 
Richard Tuthill 

CWR :lm  

NOTE:  Typed but not read 

RECT 
9 '  AUG lo 1 

p. CHANu 



0 0 0 0  -  0 0 3F  

904  0  0 0 7F  

008  0    

0 0 8 1    

0 0 8 2  -  00FF 

0 0 8 2  -  00DF 

O0E0  -  00E4  

0 0E0  

00El  

00E2  

00E3  

00E4 

0 0E5  -  00EF 

00F0  -  00FF 

00F0  -  00FD 

00FE 

00FF 

0 1 0 0  -  0lEF 

0 1 0 0  -  0 1 5C  

0 1 5D  -  01EF 

01F0  -  01FF 

0lF0  -  0lFD 

01FE   

01FF  

0 2 0 0  -  0 3 5F  

0 2 0 0  -  02EF 

0 2 F 0    

02F1  -  0 3 1 8  

0 3 1 9  -  0 3 5F  

0 3 6 0  -  03FF 

0 4 0 0  -  04FF 

0 5 0 0  -  06FF 

0 7 0 0  -  0BFF 

0 C 0 0  -  0FFF 

1 0 0 0  -  1FFF 

MASTER COMPONENT MEMORY MAP 

STIC  CHIP 

UNUSED 

SPEECH CHIP CONTROL 

SPEECH FIFO  CONTROL 

ADDRESSABLE ON SPEECH PERIPHERAL STACK 

RESERVED FOR VOICE EXPANSION 

LUCKY UART 

TRANSMIT REGISTER 

RECEIVE REGISTER 

CONTROL REGISTER 1 

CONTROL REGISTER 2 

STATUS REGISTER 

UNUSED 

LUCKY SOUND - I /O  CHIP 

SOUND CHIP REGISTERS 

RIGHT HAND CONTROLLER 

LEFT HAND CONTROLLER 

8 - BIT RAM 

EXEC 8 - BIT RAM 

AVAILABLE 8 -  B IT  RAM 

SOUND - I /O  CHIP 

SOUND CHIP REGISTERS 

RIGHT HAND CONTROLLER 

LEFT HAND CONTROLLER 

CONTROL RAM 

BACKTAB 

EXEC POINTER TO CARTRIDGE UNIVERSAL DATA BASE 

STACK 

EXEC 1 6  -  B IT  RAM 

UNUSED 

EXEC ROM EXTENSION 

UNUSED 

ADDRESSABLE ON SPEECH PERIPHERAL CHIP IN BLOCKS OF 2 5 6 .  

UNUSED 

EXEC ROM 



2 0 0 0  -  2FFF 

3 0 0 0  -  37FF 

3 8 0 0  -  39FF 

3A00 -  3FFF 

4 0 0 0  -  4 7FF  

4 8 0 0  -  4FFF 

5 0 0 0  -  5FFF 

6 0 0 0  -  6FFF 

7 0 0 0  -  7FFF 

8 0 0 0  -  BFFF 

8 0 0 0  -  8 4FF  

8 5 0 0  -  8FFF 

C 0 0 0  -  CFFF 

D 0 0 0  -  DFFF 

E 0 0 0  -  FFFF 

LUCKY MONITOR 

GROM 

GRAM 

MAPPED FOR ADDITIONAL GRAM 

LUCKY 2 K  RAM  

SPECIAL PROGRAMS (PLAYCABLE MONITOR, IMI CART) 

CARTRIDGE ROM: 1 s t  4K  SEGMENT 

CARTRIDGE EXPANSION: 2nd 4K  SEGMENT 

KEYBOARD CPU 1 MONITOR & LUCKY MONITOR & POP MONITOR 

*KEYBOARD DUAL PORT RAM & LUCKY RAM EXPANSION 

*RESERVED FOR MONITORS 

AVAILABLE 1 0  -  BIT  RAM 

IMI EXPANSION 

CARTRIDGE EXPANSION rd 4K  SEGMENT 

CARTRIDGE EXPANSION (PAGED 4K  SEGMENTS) 

.. 

PAGE 0 - DEFAULT STANDARD FOR GENERAL CARTRIDGES 

PAGE 1 - 

PAGE 2  

PAGE 3 - AVAILABLE FOR FUTURE EXPANSION 

PAGE 4 - 

PAGE 5 - 

PAGE 6  

PAGE 7 - LUCKY EXTENDED BASIC 

4 0 2 0 ,  4 0 2 1 ,  8 0 2 0 ,  8 0 2 1 ,  C 0 2 0 ,  and C021  MUST NOT BE USED BECAUSE THEY 

AFFECT S T I C .  WHEN THE KEYBOARD OR LUCKY I S  UTILIZED THESE ADDRESSES 

CAN BE UTILIZED WITHOUT ALTERING STIC  STATUS . 
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0 0 0 0  -  0 0 3 F  

9 0 4 0  -  007F 
0 0 8  0    
0 0 8 1  -  

0 0 8 2  -  0 0FF  
0 0 8 2  -  00DF 

0 0 E 0  -  00E4  
0 0 E 0  
0 0 E l  
0  0E2  

00E3 

00E4 

0 o E ?   00EF  
0 0 F 0  -  00FF 

0 0 F 0  -  00FD 
0 0FE  
00FF  

0 1 0 0    0lEF 
0 1 0 0  -  01 5C 
0 1 5 D  -  01EF 

0 1 F 0  -  0lFF  
0 lF0  -  0lFD 
01FE    
0lFF -  

0 2 0 0  -  0 3 5 F  
0 2 0 0  -  02EF  
0 2 F 0  -  

0 2 F l  -  0 3 1 8  
0 3 1 9    0 3 5 F  

0 3 6 0    03FF 
04 0 0  -  04FF 
0 5 0 0  -  0 6FF  
07  0 0  -  0BFF 
o c o o  -  0FFF 
1 0 0 0  -  1FFF 

±. . , I L K  ( U M U N E N I  » - » .  

n.±J. ,, ekp 
smc C E » ?  ~...] r"" 

UNUSED . - a  # ~  
SPEECH CHIP CONTROL 
SPEECH FIFO  CONTROL 
ADDRESSABLE ON SPEECH PERIPHERAL STACK 

RESERVED FOR VOICE EXPANSION 
LUCKY UART 

- < T RA N S M I T  REGISTER 
RECEIVE REGISTER 

ONTROL REGISTER 1  

CONTROL REGISTER 2  
STATUS REGISTER 

UNUSED 
LUCKY SOUND - I / O  CHIP 

SOUND CHIP REGISTERS 
RIGHT HAND CONTROLLER 
LEFT HAND CONTROLLER 

8 - B IT  RAM 
EXEC 8 - BIT  RAM 
AVAILABLE 8 - B IT  RAM 

SOUND - I / O  CHIP  
SOUND CHIP REGISTERS 
RIGHT HAND CONTROLLER 
LEFT HAND CONTROLLER 

CONTROL RAM 
BACKTAB 

EXEC POINTER TO CARTRIDGE UNIVERSAL DATA BASE 

STACK 

EXEC 1 6  -  BIT  RAM 

UNUSED 
EXEC ROM EXTENSION 

UNUSED 
ADDRESSABLE ON SPEECH PERIPHERAL CH IP  IN BLOCKS OF 2 5 6 .  
UNUSED 
EXEC ROM 



- 
w 2 0 0 0  -  2FFF LUCKY MONITOR 

.  
...._  

�  3 0 0 0  -  3 7FF  GROM 3 8 0 0  -  39FF GRAM 3A400  -  3FFF MAPPED FOR ADDITIONAL GRAM 4 0 0 0  -  4 7 F F  4 8 0 0  -  4FFF 5 0 0 0  -  SFFF 6 0 0 0  -  6FFF 7 0 0 0  -  7FFF 8  0 0 0  -  BFFF 8 0 0 0  -  8 4FF  8 5 0 0  -  8FFF •  
c o o o  -  CFFF 
D 0 0 0  -  DFFF E 0 0 0  -  FFFF 

LUCKY 2 K  RAM  SPECIAL PROGRAMS (PLAYCABLE MONITOR,  IMI CART) :-) CARTRIDGE ROM: 1 s t  4 K  SEGMENT CARTRIDGE EXPANSION:  2nd 4K  SEGMENT . KEYBOARD CPU 1 MONITOR & LUCKY M O N I T O R �  KEYBOARD DUAL PORT RAM G LUCKY RAM EXPANSION RESERVED FOR MONITORS AVAILABLE 1 0 -  BIT  RAM IMI EXPANSION CARTRIDGE EXPANSION 3rd 4K  SEGMENT CARTRIDGE EXPANSION (PAGED 4 K  SEGMENTS) 
PAGE 0 - DEFAULT STANDARD FOR GENERAL CARTRIDGES PAGE 1   PAGE 2  

PAGE 3 -  AVAILABLE FOR FUTURE EXPANSION PAGE 4  PAGE 5  PAGE 6  

PAGE 7 - LUCKY EXTENDED BASIC 

t  

4 0 2 0 ,  4 0 2 1 ,  8 0 2 0 ,  8 0 2 1 ,  C 0 2 0 ,  and C 0 2 1  MUST NOT BE USED BECAUSE THEY 

AFFECT S T I C .  WHEN THE KEYBOARD OR LUCKY IS UTILIZED THESE ADDRESSES 

CAN BE U T I L I Z E D  WITHOUT ALTERING STIC STATUS. 



# 2 2 4  

September 3 ,  1 9 8 2  

T O :  

FROM: 

SUBJECT:  

DISTRIBUTION 

CHUCK RUD coll- 
MASTER COMPONENT MEMORY MAP 

Attached is the memory map as  we discussed  
on 8 - 2 5 - 8 2 .  If you have any c o r r e c t i o n s ,  
p l e a s e  return them to me by 9 - 1 0 - 8 2 .  

P l e a s e  keep t h i s  information extremely 
confidential ,  and limit i t s  distribution 
to those  who have a need to know. 

Distribution 

Hugh Barnes 
Dave Chandler 
Jan Chodak 
Bob DeCaro 
Greg Goodnight 
Glen Hightower (APH) 
Wilson Quan 
Ward Spaniol 
Richard Tuthill 



0 0 0 0  -  003F  

0 0 4 0  -  0 0 7F  

0 0 8  0    

008 1    

0 0 8 2  -  00FF 

0082 -  0 0 8 F  

0 0 9 0  -  00AF 

0 0B0  -  00DF 

0 0 E 0  -  00E2  

O0E0  

0 0E0  

00El 

00E2  

00ES  -  00EF 

0 0F0  -  00FF 

00F0  -  00FD 

00FE 

00FF 

0 1 0 0  -  0lEF 

0 1 0 0  -  0 1 5 C  

0 1 5D  -  0lEF 

0lF0  -  0lFF 

0 1F0  -  01FD 

01FE   

O1FF  

0 2 0 0  -  0 3 5F  

0 2 0 0  -  02EF 

0 2F0    

02F1 -  0 3 1 8  

0 3 1 9  -  035F  

0 3 6 0  -  03FF 

04 00  -  04FF 

0 5 0 0  -  06FF 

0 7 0 0  -  0BFF 

oc o o  -  0FFF 

1 0 0 0  -  1FFF 

a. t i « l « «  

MASTER COMPONENT MEMORY MAP 

STIC CHIP 

RESERVED FOR STIC EXPANSION 

SPEECH CHIP CONTROL 

SPEECH FIFO CONTROL 

ADDRESSABLE ON SPEECH PERIPHERAL STACK 

RESERVED FOR VOICE EXPANSION 
+ · 

RESERVED FOR COFFEE 

RESERVED FOR VOICE EXPANSION 

LUCKY UART 

TRANSMIT REGISTER 

RECEIVE REGISTER 

CONTROL REGISTER 1/STATUS REGISTER 

CONTROL REGISTER 2 

UNUSED 

LUCKY SOUND - I/O  CHIP 

SOUND CHIP REGISTERS 

RIGHT HAND CONTROLLER 

LEFT HAND CONTROLLER 

8 -  BIT RAM 

EXEC 8 - BIT  RAM 

AVAILABLE 8 -  BIT RAM 

SOUND - I / O  CHIP 

SOUND CHIP REGISTERS 

RIGHT HAND CONTROLLER 

LEFT HAND CONTROLLER 

CONTROL RAM 

BACKTAB 

EXEC POINTER TO CARTRIDGE UNIVERSAL DATA BASE 

STACK 

EXEC 1 6  -  BIT RAM 

UNUSED 

EXEC ROM EXTENSION 

UNUSED 

ADDRESSABLE ON SPEECH PERIPHERAL CHIP IN BLOCKS OF 2 5 6 .  

UNUSED 

EXEC ROM 



CIIAE I IIM L  
PAGE 2 

2 0 0 0  -  2FFF 

3 0 0 0  37FF 

3 8 0 0  -  39FF 

3A00 3FFF 

4 0 0 0  -  47FF 

4 8 0 0  -  4FFF 

5 0 0 0  -  SFFF 

6 0 0 0  -  6FFF 

7 0 0 0  -  7FFF 

8 0 0 0  -  BFFF 

C 0 0 0  -  CFFF 

D 0 0 0  -  DFFF 

E 0 0 0  -  EFFF 
-  

F 0 0 0  '- FFFF 

MASTER COMPONENT MEMORY MAP 

PAGED ROM FOR EXECS. PAGE 0-EXEC I I ,  PAGE 1-LUCKY 
MONITOR (2 OF 2 )  

GROM • 

GRAM 

MAPPED FOR ADDITIONAL GRAM 
2 LUCKY 2 K RAM 

SPECIAL PROGRAMS (PLAYCABLE MONITOR, IMI CART, 
POST 1 9 8 2  POP) 

CARTRIDGE ROM: 1 st  4K SEGMENT 

CARTRIDGE EXPANSION: 2nd 4K  SEGMENT 

KEYBOARD CPU 1 MONITOR & LUCKY MONITOR (1 OF 2 )  
PRE 1 9 8 2  POP 

KEYBOARD DUAL PORT RAM & LUCKY RAM EXPANSION 
ALL DEVICES UTILIZING  THIS AREA MUST PROVIDE 
FOR 1 6  BIT WIDE RAM AND MASK OFF THE BITS THAT 
THE PARTICULAR DEVICE DOES NOT REQUIRE .  

PAGED CARTRIDGE MEMORY & IMI EXPANSION 

CARTRIDGE EXPANSION 3rd 4K  SEGMENT 

PAGED CARTRIDGE MEMORY 

UNUSED 

I f  a  paged ROM is not available by LUCKY EXEC CODE r e l e a s e  date ,  
LUCKY EXEC will be the only u ser .  EXEC I I  will  then be specified 
at a different address .  

2 4 0 0 0  to 4 0 3 F ,  8 0 0 0  to 8 0 3 F ,  C 0 0 0  to C03F  can be utilized  for ROM 
or under special circumstances RAM .  Addresses 4 0 2 0 ,  4 0 2 1 ,  8 0 2 0 ,  
8 0 2 1 ,  C 0 2 0 ,  and C021  within these  bounds cannot be used because 
they affect S T I C .  

3 7 0 0 0  to 7FFF ,  B 0 0 0  to BFFF ,  F 0 0 0  to FFFF cannot be used unless  
the BUSS control l ines  are translated .  If these areas are 
utilized  without translation the DATA/ADDRESS buss  will have 
contention between the external devices and the dual ported RAM ( 9 6 0 0 ) .  

4PAGES ARE TYPICALLY IN 8K SEGMENTS: COMPOSED OF 2 4K ROMS SEPARATELY 
SELECTABLE 

PAGE 0 - DEFAULT STANDARD FOR GENERAL CARTRIDGES 

PAGE 1 - 

PAGE 2 - 

PAGE 3 - 

PAGE 4 - 

PAGE 5 - 

PAGE 6 - 

PAGE 7 - 

PAGE 8 - 1 5  

AVAILABLE FOR FUTURE EXPANSION 

LUCKY EXTENDED BASIC 
UNDEFINED 



I T E L I / I - I N  CARTRIDGE FRT FI UT M F R I 5 N  

MC (263 FF ICE FLFWCELE 

1 

4 

7 

3 

1 5  

1 1  

1 3  

1 4  

1 5  

1 6  

1 7  

1 5  

2¢  

21  

22 

Gr4D 

Mr4C 

DE7 

E FUJD 

DEE 

MCL 

DE 

RESET 

DE 5 

5R 1 

DE1 

3ND» 

DE4 

GND 

D E 1 1  

N D  

DE 

i4D 

DE12 

34D 

c1 

M5WAC 

( 
.. -, 

• 

ED7 

E FHJD 

GE4D 

ED 

MCL 

ED5 

RESET 

ED5 

50UT 

ED15 

c3 

ED4 

5 IN 

ED1 1 

FEE 

ED3 

G#ND 

(ND 

c1 

3 4  

1- 
., 

-·.L. 

E FLD»IC 

DE3 

ET UIDEC 

D95 

MCL 

DE3 

RESET 

DE5 

5CUT 

DE1€ 

c3 

DE4 

0E1 1 

FEM 

GND 

DE12 

#ND 

GE4D 

PASE4C 

DE7 

GND 

DE 

MCL 

G#ND» 

DE5 

D E 1 £  

4C 

DE4 

GND> 

D E 1 1  

END 

DE3 

GE4D 



24 374D 4D END 4£ 

-L DE1 ED15 DE13 DE13 
" 

7 SEND ND G#ND C 

27 0B2 ED2 02 DE2 

· 3#4D G#ND GND GND 
• 

23 DE 1 4  ED14 DE14 DE14 

7g EU5H CICECL RC1 4<C 

31  DE1 ED1 DE1 DE1 

-, 

EC1 I N  B1 Ta Ft EC1 I4 EC1 a  

-- DE £1 ED DE DE& 
, 

.' 

74 EC2 I N  82 Tc Pc BC2 IN BC2 

"E DE 1 5  ED15 DE15 DE15 
' 

-,  �  

EDI I N  ED IF  TC c EDI I4 ED IR  ·t 

" EDIR OUT ED IF  FF Mc ED I R  BDIFR .' 

�•=I EDI CuT ED IF  FF Pc ED IR  CUT ED IF  .a.' 

35 EC2 OUT EC2 FF c 
De.-, 82 La 

45 EC2 AT E2 FR MC E2 OUT 2 

4 1  8C1 uIT EC1 FR 1c B1 8C1 

947 E1 UT B1 FR P1c E1 OUT EC1 ..:.. 

47 +5 Cc Ucc NC ·..' 

44 3HD ND Gt4D GND 
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