
.. 
! .. 

.. 

:: .. 

.. .. 
:; 

.. .. .. 

.. .. .. 

.. 

.. .. .. 

.. 

.. 
N .. 

~ 

-

'. 

~21 ~ ~.8 

. 

RESET-
CPPCR_SEl 
OSC50MHZ 

t29 ... 

~ ~68 ~ UI ~1'8 

INTF_CTL 

0-, 00 00 

~! ~N 
0;0; 

0", 11:11: , OW -' .... 00 
0 .. :>a. 00 II: 

~ "''' Ow < _0' 
"0 w" , , - 011: go ........ -'< >-' " 'ON 
0 ;:0 0' 0< 11.", 

0 0 <> ZOIl: w 
0'0 -';!; w-,o -' -'" <is 

"0 >11: »0 
0 .... 11:0 
-'-' "'-' -'" 

__ 0 

-' 

OS I DAT(31: 

lOGIC_ClK 

INPUT 

CTL BNDl 
A 31:0 

ADDR 21:0 

I_WE_ClK 

~ 
I_V_REO-

I_V_BREO-

"' w I V_ACK-

I 
II: 

I_V_BCAS-

I 
lOGIC_ClK 

REND_COMP-
N_RESET-

HUBUS INTR 

t6. t88 flee 

~, 

~12B U48 

REND CDMP-

MONITOR 

EN_R_ADDR-
o I ADDR 17:0 

SCAN_OUT-
SCAN DONE-

~ 
" <l 
0 .. 

II 0 

OS 0 ClK 
S SCAN-

OS 0 DAT(25:0 

OUTPUT 

r-- , .... 
" 0 

!i -' , , 0 w 
II: ,z ,<0 ,< -' 0 .... Zo ,,< z .... w 

w 0, 00 "' 

I 
"Iii 

Ow <m 0:> ;t WII: w-' " .,., II:ID » 11:0 Z 
0 <w < :Ell: 00 00 00 ID 

fl2e t148 

~16B USB ~2BB 

Y DATA 95:0 

" .. if _CLK 
RElOAD_ACK-
Y RlD-

YBlANK-

HBlANK-

VIDI 

V_ClUT SEl-
SYNC_STAT _SEL-
CPPCR_SEl 

DAA~ I N& NunBEA I xxx-xxxx-x 
APPLE conpUTEA. 

REV' 1.0 DATE' 8-June-1988 
[N51N[[11I Steve Roskowski 

Ground Zero 
ORA ... N IVI Sieve Roskowskl 

GROUP' System Extension 
THE-BLOCK-TITLE 

SHEET: 1 or: 46 SIZE' D 
THE-PAGE-TITlE 

PATH' @GND_ZERO (111) 

t168 fl8B 1"2:08 

INC_ 

t220 

.. 
~ .. 

.. 
N 

;: 

.. .. .. 

.. 

.. .. .. 

.. .. .. 

.. 
~ .. 

.. 
N .. 



~2B ~40 ~ ~6B ~9B ~IB8 ,&.128 "'148 .&.168 ·&.188 .a.2se ~22B 

.. .. .. .. .. <-

DATA(31 :0 
'_V_DATA(31:0) 

lDADDR 21:0 , VADDR(8:0) 

ADDR(21:0) I V SOE-
LTCH __ A R- SOEI-

.. I_V_ENO- .. 
'" lOG'C_ClK VRAM_I '" .. <-

.. 
SOE2-

.. .. .. ADDRESS .. .. <-

VRAM 2 

;; , , .... 
DAT(31 :0) .. a: z w, , OS , 

-ow wZZ « 
, 

,:0", !!l;~ 
« ...... ...... .. iii« « « .. 

CO 0 0 OOQ 00 00 :" .. OQ ~~ ~~ 
:~: 

w« 
< ;=w 00: SOE3-o:OZ 

'_VRAM_Cl 

I lOADDR(21 :0) 

LOGiC_eLK .. '_V_REO- VAAM 3 .. .. '_V_BREO- 'f-.. 
'_V_BCAS-

I_WE_ClK 
RESET-
, V_lOAO-

SR_ACTlve-
,_V 

CTL_BNOl 

ACK- m:-
IV lACK-.. SA_INV .. : .. .. 

RAM_CONTROL 
lOG'C ClKI 

VRAM_4 

.. 
~ '" .. 

DRAUING NUMBER' xxx-xxxx-x 
APPLE COMPUTER" INC. 

REV~ 1.0 DATE: 8-June-1988 

ENGINEER. Sieve Aoskowski 
Ground Zero 

DRAUN BY: $1 eve Roskowski 

GROUP. Syslem Exlension 
THE-BLOCK-TITlE 

SHEET: 2 or: 46 SIZE: D 
THE-PAGE-TiTLE 

PATH: @GND_ZERO/INPUT (Ill) 

t28 t48 t60 t80 flee 1120 1140 1"160 flse 12013 f228 



: 
:; 

.. 
~ .. 

.. .. .. 

.. 
to .. 

.. .. .. 

.. .. .. 

.. 

.. .. .. 

~2' ~4e ue ~8. 

ADDA(21:0) 

lDADDA(21:0) 

--.-.......- ---

~12. U4S U8e 

~ 

r-i CAl CIA * 
~2ee .&.228 

DATA(31:0 t! SAI::it '_Y_DATA(31:0) 
~ __ ~~~~~.,~~D~A~T~A~O~~"~4qGAI p2"go~~'_~Y~_~D~A~T~A~O~--______ ~ 

t-_~D",A:;TA~Ii:-l-t--';-j:! :! f,11i-i'.:+I-p.,_",y",_",D::A:;T7A,;.I-t 

, Y SOE-

I VADDA(.:O) 

BlK SEL(1 :0) 

t-_~D",A:;TA",2~-t~A3 13 f,1;';7:+1-P.,-",Y",_",D::A:;T7A~2-t 
t-_~D",A:;TA~3;--J-t-=-t A4 14 f,1i-i6:+t-P.,-",y",_",D::A:;T7A:;.3-t 

t--~~"'::;~:"':o-J-t--';-j AS IS ~:+I-p.:="'~"""~::::;~7:;.:-t 
t--~D"'A:;TA"'6;-J-t"'1 O~:~ 16 f,::-';!:+I-P.,_"'y"""D::A:;T7A;'6-t 

t-_~D~A~TA~7~-t~I~1 A8 ::~1~3~~'~Y~D~A~T~A~7-t 
~ 

~ 

~ CAl CIA * 
"i" SAl SIA "if 

DATA. f-i GAl lIili"iii '_V_DATA8 
t---;D;:;A~T~A~'++;;.t:! :! !-;11"'g.:+I-P.'_"'Y"'_"'D::A:;T7A;'9-t 

DATA10 I_V_DATA10 
t-_-;D;:;A~T:.;A~II~+.;-t:: :: ",11;;67:+t-p'I_",Y",_",D::A:;T7A.;,II~ 

DATA12 I_V DATA12 
t-_~O~A~T~A~13~~I~::: ::",1:-;6:+1-p'I_",Y",_",O:.;A:;T~A713~ 
t---;~;:;:~~~:~::~,r,I7il A7 17"':~~:+I-p'I_",V"""O::A:;T7A714~ 
t--=="=1H-'-'-IAI II r~~I_...:Y-=_~O;.:A~T:.:A~16=t 

~ 

~ 
~ CAl CIA * 
"i" SAl SIA "if 

OATA16 f-i GAl l:Jli 20 I_Y OATA16 
t---;O::;A~T"'A:;';17;.!-+;.j AI II 1-:1",.+tr.I_"'Y:=:O"'A"'T"'A",17:t 
t---;O::;A~T"'A';'I.:+-+;.j At 121-:1",.+tr.I_"'V:=:O"'A"'T:':A",18:t 

t-_ ... D:,;A~T",A=19::t-+-:-I:: :: 1-:1;.:7+tr.I_",V:=:D",A",T:.:A,:.19:t 
t--... ~:,;:~~:,::,,~~::t-+iCI AS IS I-::;.::+tr.:-",~:=:~",:",~:.::,,~~:t 
t---;D::;A:;T::A;22~+"~O A6 B61-:1"'4+tr.,_"'Y:=:O"'A"'T:':A"22:t 

t-_..:D:.::A:.:T~A=23=t-+l.,I:: ::j-:1~3~~1 ~V~D~A.:.T~A=23=t 
'ii'27-

DRAUING NU"BER' XXX-XXXX-X 
REV: 1.0 DATE: 8-June-1988 
ENGINEER' Sieve Roskowski 
DRAUN BY: Sieve Roskowski 

PATH. @GND ZEAOIINPUTIADDAESS (111) 

~t'----'t~2~.---'----~t"4~S'---'----~t6~0~--~---~t~B0~--~---~t~I~0~.--~---~t~I~2~0'--~'--~-~t71~.e~--~---~t~I~6~0'--~'----~t"'I~B.~--~---~t~2~.~e~-~~---~t~22~8~~ 

.. .. 
~ 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. 
t. 

.. .. .. 



.. .. 
:; 

.. 
N .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. 
:t 

.. 
C\I .. 

~12B "'148 .&.168 ,U80 ~2ee 

PAL22VIIA L.ADDR(17:0) 
LDADDRI6 2 G14~~L.~ADDR~1116wr~~~~~~~--------' 

!-==~i~D~RgI=======~1I 01 15 AOOR17 BLK_SEL(I:O) 
r LD lDRI8 12 02b.lt6~BLK~.~~SEL~.od-l"';;;';';';'';;';;~';';;'{'.o 
~::::::jL~Dt~)o~Rt Ilf 9~:::::::::::::::::::::iJ :! ~! 11 BLK.::sEL 

C--'="-==.E::..:..::..No-___ ~IS 05 TI 
i:~ ~~l!ii~S~O~EI~--__lt_trl • .,;-V .... -;;.;;.;SOE;...--~ 
~ IS OB SOE2- J 
I~ 19 09 22 SOE3- J r=ii lie 010 23 SOE4- J 

O~ 

PAL22VI ~A 

~ 
~~L~D~A~DD~R~0~--_44+~~2Da va 23 l ADDRO 
~-;:;LD~AD~DR=_I--++++_.;.JDI VI 22 ADC 

~~~~~~~~~D~RR32~---44+~D2 V2~~~~~~~~::~~~ 
~~L~DA~DDR~4----4+++-~D3 V3~~~~ADI~,R~4~ 
~~L~DA~DDR~5----4+++-~D4 V4~~~A~DI~,R~5~ 
~~L~DA~DDR~6----4+++-~DS V5~~~A~DI~,R~6~ 
~~L:;:;DA~DDR~;----4+++_.;..JD6 ~~ .ADllR1, 
t---=L=DA=DDR~8 ____ +l-H-':.:..j~: VB 15 _~DDIIII. 

o ADDR EN_ 
INC .ADDR- or 
LOGIC CLK I CLK 

t:>----=-!.::C~H== A,:::!DCD~R----.!~I iii 

L ADDR9 2 

~ 
t--~~A~D)ID~RO_~_~~2Da ve~2~3_~.~V'~~_~ L-+-___ ~+-----------------~ ACDR' 3 ~~ VI~12~2--~Y~~~--~ 
~~~A~_CD~CD~R2--~--~"4~D2 V2~12~1 __ ~Y~,~~ __ ~ 

~ ~~~~~.~~~~~~:!~4----+~6~D3 v3~1~~~--~=~~,~~----~ 

t--~;;:;---H...,2:-l De V.~2~3~L~'IAODIRO~~~~IACDICDIR5~~~$.~D4 V41-:
1-=-.--~_V~,~;---~ ~~~----H-714DI VI.g. .AODR' ACDRS --.- DS Vsl-:l7-1--~_~V,~~----~ 

t-~~;--H--;~ •• .ADDR2 --.- D6 V61-:.';;'-.-~~=--~ 
5 D2 V2 ,0 ~AODR3 ADDR; • D7 V71-:·C;-·_~-=;':;V'~:;;':' __ ~ 

t--~;;:;---H-7lD3 V3 19 AODR4 ADDRS IfO DB VBI-:I-:-5 __ -=-V:..:.:.::,.::.;.;.'--__ ~ 

~~~----H--::-I~: ~: 18 AOOR5 I ~ D9 Y9 ~ 
t---';A~DDR1;---+t-::-iD6 Y6 16 ADDR6 a •• ,.... :d-~ 
t-~ADD=R8;---++,--i:-ID7 Y7 15 ADDR; VLL 

~:::tA~DD~R:9::::::::::::~tt~:: ~: 14 :~~~: ~ 
C~N\D~DRE~N-+:~ lliU 

~m 
~ 

_ LDADDR(21:01 ~ ADDR(21 :0) 

I_VADDR(B:O) 

DRAUING NU"'BERI XXX-XXX X-X 

ENGINEER: Sieve Roskowski 

APPLE COMPUTER, INC. 

.. .. 
+-

.. .. .. 

.. .. .. 

.. .. .. 

l REV; 1.0 DATE: 3-June-1988 

Ground Zero 

.. t------~~----~------~~----~~------~;------~------~~----~------77~----~------~~----~------~~----~------~~~--~----D-R-A-~N~B~Y~'-S-I-e-v_e7A_O_'_k_O_W_'k_i~~T_H_E_'B_L~0_C_K_'_TI~T_L_E~~ __ ~ ::~~~: :YSI~;: E:~en;~;;: D THE-PAGE-TITlE 

PATH: @GNO_ZEROIINPUTfADDAESS/AOOA_BUFFERS (111) 

t28 t48 t60 t80 tl00 t128 tl48 t160 tl88 1200 1220 



.. 
! .. 

.. .. 
:; 

.. 

:: 
:; 

.. .. .. 

.. 

.. .. .. 

.. 

," 

.. .. .. 

UI ue. H21 ... 148 ~16a UBa ~2aa 

CSTO SR_INV-
CST! RlD_REO-

0 csn 
CST3 . I_V lOAD-
RESET-
lOGIC_ClK 

lOAODR(21:0 
SR_ACTIVE-

SMOOTH 

I V REO-
~B 

I_V ACK-
I_V_BREO- = 11 1fT:: I_V_lACK-
I V_lOAD- 4 12 

:: 17 O_ADDR_EN-
5 13 1f4 18 N ADOR_EN-14 

~B I~O'2 
-.;R"'W;:.:,-;:-____ .;.!2 II 1fT1-:'~2~lO~C~A;::l:=-R::A:::S-;:....-------------__i:_l2 II 1IT1-:1~9'-----+'-iHIt:s~2--iiRA~S;:I::--t 
....!R;~::;~~~";:i:R:::E:-::O,..----.;.!: 12 I!:: l~~~~-CAS- 3 12 'ftl1-:,"'3;-----:~RI--=:---i;:;:;:s:;;s~=:-i 
-:1"':_eV~A~C:;Kif-=:"'---";5:.l13 n 15 CST! 4 13 l1ITl-:lc:4;-----,~RI--=2---i;R;:;A:;;S~4-:-i 

~1_=:V"'_=;L::;A,;Ci::K;..-----:.l6 14 1f4 16 csn 5 14 T1il1-:1,.,6;-----I~RI--=2---i:C;:;AS:;;::-,--i 
.....:,o!.===~--.;J 15 'If! 6 15 1lI!1-:,~6-----:-fil~---,~~-t -i 16 R 17 CST3 I V_BCAS- 7 16 T1I4I-:,"7;-----:~HI--=:--~~;:;::;;:~::-i 
,--------.;./, 1178 ~~ INC_O_ADOR- ~ 1178 ~1-:1",.,-----,~RI--=2--~C::':A:;;S~4--i 

.0 .RlK SEl(I:O)BlK SElO -;c lua 

CTI. &NOl CSTO 6 
'If! -¥o 8TO CST! 7 I~ 

csn a 16 
:; 21 ST! 

CST3 9 
17 

RESET- 10 18 DE 
ALO REC- II 19 

118 

~~~-------4-------, I t-~B~_~EN~I~-__ ~!~74F:}2~3~~I~A~~~2~w~EI~-_t 
I ~ 33 

~OA 4 74F32 
'-----.;::-111 01:: RAS_CAS SEl 74F3. t-+.;;~=--:";:;N:':;·=----:i-5--\ }....::.6_...;I'--;(R\iW.;.,:.2:.......:W:,:E::2-'--t 

~ 111 
~ 112 

lOGIC_ClK 
I! CLK PAL 

~ U36 

~OA 

-":~:::,",~~~-----::='1l1 01 *-
-..:C::S'"'T=2-----::4-112 02 16 
-..:C::8'"'T"'3------:5-113 03 TI 
-=~-----;:-l14 04 -;-: 

~ I~ OS ~ 
-i16 06~ 
"'i 17 07 ii 
ii 18 08"t 
IT 19 09 ~ 

RESET- fi lie 018 = 
lOGIC,.._-i:C~l;;K=-----'-';,'l11l 

~ 
U37 

'4e toe '88 

R_W- 4 12 02 16 RAS CAS EN- ~6 33 
~1-';_V:i'_'-;R;;E;:;O .. -----7I5 13 03 17 - I WE CIX 5 r- U41 
~1=iV"_'i;B;;;R~E:::O------i:.l6 14 04 Ta - UI7 B_EN3-' 74F32 Aft 
-i:;R~ES;fiE;';T'::-==------7;.! IS os ii t-+-'~~--~, 0;;\ }~.=-....;1:.....;rf!N.:.2 --"W",E=-3---t 0--'==----..,.:-1 16 06 "to R IVDATA- 33 

_~C::S:,;T:;.O ____ -::~.;./':= ~= 21 C:IVDATA U41 

-~~::::';~=!----"';:.;.!~ 19 09:: ~~I~~~: t-+:::B=-E~N:;;4:.-_.....;,:::\74F3}2...:.1.:..I--,I'-il3A'i3ft"",2=-..:W.:..:E::.;4-'--t 
_..:Cc:Sc:.T.:.3-:-:=:::-=,.:'~3 ::~ 018 U41 

lOGIC_ClK I III\(B~ 

~ DT OE-

DRA~IN& NU"BER' xxx-xxxx-x 
REV: .0 DATE .-June·19 •• 

:NEER' Steve Roskowokl 
IN BY' Sieve Roskowski 

SySlem Extensl"n 

tiel tlae fl48 1'168 tlS8 ,a88 

Ground Zero 
THE-BLOCK-TITLE 
THE PAGE TITLE 

, 

~22a 

1'22B 

.. 
! .. 

.. 
N 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 



• :'; .. 

.. 

.. 
~ .. 

.. 
:!: .. 

.. 

.. .. .. 

.. .. .. 

.. .. .. 

.. 

.. 
N .. 

.. 

.2B •• a 

UII U28 U'8 

PAL18AaA 

PAL22Vl0A 

.6a .aB tlaB tl2a tl4B tl6e 

llSI l2ee U28 

DRAUINIi MunBER. xxx-xxxx-x 
APPLE conpUTER, INC. 

REV: 1.0 DATE: 8-June-198a 
ENGINEER' Steve Roskowskl 

Ground Zero 
DRAUN BY: Sieve Aoskowskl 
GROUP: System Extension 

THE-BLOCK-TITLE 

SHEET: 6 0 ... 46 SIZE: D 
THE-PAGE-TITLE 

PATH: @GND ZERO/INPUT/RAM_CONTAOLfSMOOTH (1/1} 

use .2Be .22B 

: 
;: 

+-

.. 
N 

;: 

.. 
:!: 
+-

.. .. 
+-

.. .. 
+-

+-

.. .. 
+-

.. 
N 
+-



.. 
! 

.. 
N .. 

.. 
GO 

:; 

.. .. .. 

.. 
'" .. 

.. 
! 

.. 
N .. 

I 

SOEI-
lOGIC.ClK 

~28 ~41 

. 

VADDR(8:0) 

I V DATA(31 :01 

I.VRAM CTl 

TCIMVRAM 

~ 
9 

DSr SII 10 
4" Qsr SI2 
~ 

5 
SI3 

8 6 
SC SI4 

DT.oe- II lJT:M 12 
101 

RASI- 16 m 13 
102 

CASI- 28 
~ 

2 
WEt- 14 

103 
3 

~ 104 
I.VADDRO 26 

AI 
I VADDR1 25 
I VADOR2 24 

AI 
A2 

'_VADOR3 23 
A3 

'_VADOA .. 20 
I VAOORS 19 

A4 

18 
A~ 

I.VADDR6 
I VADDA7 

A6 
22 

A? 
I VAOORa 17 

A8 
N 

UU 
TC1MVRAM 

TCIMVRAM 

-IT 9 
DSF 581 

10 
'7 Qsr SI2 
~ SI3 

5 
8 6 

DT.OE- II 
SC SI4 12 

RAS1- 16 
lJT:M 101 

13 m CASI- 28 
102 

2 
WEI- 14 

~ 103 
3 

I.VADDRO 26 
lII:IIr 104 

I.VADDRI 25 
AI 

I.VADDR2 24 AI 

I.VADDR3 23 
A2 

I.VADDR4 20 
A3 

I.VADDRS 19 A4 

I VADDR6 18 
A~ 

I.VADCR7 22 
AS 

I.VADCR8 17 
A7 
AS 

N 

¥4S 
XC4 C1MVRAM 

-;=... 

- -
~:! ~ = 

N N 

.28 140 

~6e ~S8 uel 

TCIMVRAM 
I 9 

as I DATO 27 DSr SII .. 10 
as I DAn 4" Qsr SI2 

~ 
5 

OS_I_DAT2 
8 

SI3 
6 

as I.DAT3 DT oe- II 
SC 514 

12 lJT:M I.V.DATAO RASI· 16 
101 

13 
I.V.DATAI CASI- 28 m ID2 

2 
I.V DATA2 we2- 14~ 103 

3 
I.V.DATA3 26~ 104 I.VADDRO 

AI I.VADDRI 25 
I.VADDR2 24 

AI 
A2 I.VADDR3 23 
A3 

I VADDR4 20 
A4 

I.VADDR5 19 
A~ 

I.VADDR6 18 
A6 I.VADDR7 22 
A? I.VADDR8 17 
AS 

N 
U46 
TCIMVRAM 

TCIMVRAM 
as I DAH -IT 9 
OS.I.DAT5 

DSF SII 
10 

4" Qsr SI2 
OS.I.DAT6 

~ 
5 

as I.DAT7 8 
SI3 

6 
I V.DATA4 DT.OE- II 

SC 514 
12 

I.V.DATAS RASI- 16 
li'Oif 101 

13 m 
I.V.DATA6 CASI- 28 

102 
2 

I V.DATA7 WE2- 14 ~ 
103 

3 
I.VADDRO 26 

~ 104 

I.VADDRI 25 
AI 

I.VADDR2 24 
AI 

I.VADDR3 23 
A2 

I.VADDR4 20 A3 

I.VADDRS 19 
A4 

I.VADDR6 18 
A~ 

I VADDR7 22 
AS 

'_VAOORS 17 
A7 
AS 

N 
U47 
TCIMVRAM 

-

- -
~:~ ~ = 

N N 

.60 .80 tlBB 

U28 ~14e U61 

TCIMVRAM 
OS.I DATa 

~ 
9 OS.I.DAn6 

DSr SII 
as I DAT9 10 as I.DAT17 

~ Qsr SI2 
as I.DAno 

~ SI3 
5 OS.I DATU 

OS.I.DATII 6 as I DATU 8 
I V DATA8 II 

SC 814 
I.V DATAI6 DT.oe-

lJT:M 
12 

I_V.DATA9 RASI- 16 
101 

13 I.V DATAI7 m I V.DATAIO 102 CASI- 28 
~ 

2 I.V.DATAU 
I.V.DATAII we3- 14 

103 
3 I.V.DATAI9 lII:IIr 104 

I.VADDRO 26 
AI 

I.VADDRI 25 
I.VADDR2 24 

AI 
A2 

I.VADDR3 23 
I VADDR4 20 

A3 

I.VADDR5 19 
A4 
A~ I VADDR6 18 

I.VADDR7 22 
A6 

'_VADORa 17 
A? 
AS 

N 
U48 
TCIMVRAM 

TCIMVRAM 
OS.I.DAn2 -IT 9 as_I_DAT20 
OS.I DAT13 

DSF Oil 
10 OS.I.DAT21 

!~ Qsr SI2 OS.I DATU 
~ 

5 OS.I.DAT22 
OS.I.DATIS 8 

$13 
6 OS.I.DAT23 

I.V.DATAI2 CT.OE· II se 514 
12 I.V.DATA20 

I.V.DATAI3 RAS1- 16 lJT:M 101 13 I.V.DATA21 
I.V.DATA14 CAS1- 28 m 102 2 I.V.DATA22 
I V DATAIS WE3- 14~ 103 3 I.V.DATA23 

I.VADDRO 26 lII:IIr 104 

I_VADDR1 25 AI 

I.VADDR2 24 
Al 

I.VADDR3 23 
A2 

I.VADDR4 20 A3 

I.VADDRS 19 
A4 

I.VADDR6 18 
A~ 

I VADDR7 22 
A6 

'_VADORa 17 A7 
A8 

N 
U49 
TCIMVRAM 

.-

- - - -
~~~ "'" ~~~ ... ..... ow = = 

N N N N 

t129 tI4B t16B 

US8 ,£,288 

OS I DAT(31 :0) 

TC1MVRAM 

~ 
9 OS.I.DAT24 

DSr SII 
10 OS.I.DAT25 

'7 Qsr SB2 
~ Sl3 

5 OS.I.DAT26 
8 6 OS.I.DAT27 

SI4 
DT.oe- II 

SC 
12 I V DATA24 

lJT:M 
RASI· 16 

IDI 
13 I.V DATA25 m 

CASI- 28 
102 

2 I.V.DATA26 
~ 

WE4- 14 :~! 3 I V DATA27 
lII:IIr 

I_VADORO 26 
AI 

I.VADDRI 25 
Al 

I.VADDR2 24 
A2 

I.VADDR3 23 
A3 

I.VADDR4 20 
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FIFO_OUT2 
FIFO_OUT3 
FIFO_OUT4 
FIFO_OUTS 
FIFO_OUT6 
FIFO OUT7 

FIFo_oura 
FIFO_OUT9 
FIFO_OUTIO 
FIFo_ounl 
FIFo_oun2 
FIFO_oUT13 
FIFo_oun4 
FIFO_OUTl5 

FIFO OUTtS 
FIFO_OUT17 
FIFO CUT1e 
FIFO_OUTl9 
FIFO_OUT20 
FIFO OUT21 

FIFO OUT22 
FIFO_OUT23 

FIFO_OUT24 
FIFO_OUT25 
FIFO_OUT26 
FIFO_O.UT27 
FIFO_OUT2. 
FIFO_OUT29 

FI FO_O UT30 
FIFO_OUT31 

LTCH CLK 
as DATA OE-

t4e 

+ +60 + 8 

~ OS_I_OATO 3 10 10 2 
4 

20 2Q 
5 oS_I_OATI 

7 6 OS I OAT2 
3D 3Q - -• 40 40 

9 as I_DAT3 
13 12 OS I_DAT4 

14 
50 50 

15 as I DAT5 
17 

60 60 
16 oS_I_DAT6 

1. 
70 70 

19 oS_I_DAT7 
80 80 

~ CK 8b 
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Ua2 

~ 2 OS_I OATa 
3 10 10 
4 
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5 OS_I DAT9 

7 
20 

6 as I_DAno 

a 
3D 30 

9 oS_I_DAnl 

13 
4D 40 

12 as I DAn2 

14 
5D 50 

15 oS_I_DAn3 

17 
60 60 

16 as I_OAT14 

1. 
7D 70 

19 as I OATl5 
80 80 

~ CK 8b 

~ ~ REG 

~ 

~ 
as '_DAT16 3 2 

4 10 10 5 OS_I_OAn7 
7 

2D 20 
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• 3D 30 
9 OS_I_OAn9 

13 
4D 40 

12 OS_I OAT20 

14 
5D 50 

15 OS_I_DAT21 

17 
6D 60 

16 os I OAT22 
1. 

70 70 
19 OS_'_DAT23 

80 80 
11 

CK 8b ~ 
>-- ~ REG 
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3 ID 10 2 as_I_DAT24 

• 5 OS_I_DAT2S 
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20 20 
6 OS_I_OAT26 

• 3D 30 
9 OS_I_DAT27 

13 
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12 OS_I_OAT2. 

14 
5D SO 

15 as I OAT29 

17 
6D 60 

16 OS I OAT30 
1. 

7D 70 
19 OS_I_OAT31 

8D 80 
11 

CK 8b 
1 
~ REG as I 

u.s-

t60 t88 
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FIFO_OUT2 7 
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6 
FIFO_OUT3 a 
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FIFO_oUT4 13 
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12 
FIFO_OUTS 14 
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15 

FIFO_OUTS 17 
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16 
FIFO_OUT7 1. 
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FIFo_oun 4 5 
FIFo_oUTlO 7 
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6 

FIFo_ounl a 
3D 30 
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FIFO_OUTl2 13 

4D 40 
12 

FIFO_OUTU 14 5D 50 
15 

FIFO OUTa 17 
6D 60 

1& 
70 

FIFO_OUTIS 18 
70 
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8D 80 

~ CK 8b 

~ ~ REG 
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74F374 
FIFO_OUT16 3,....--'--2 
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FIFO_CUTta 7 
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FIFO_OUT19 • 30 30 
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12 

FIFO_OUT21 14 
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LDADDR5 
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LoADDRll 
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LoADDR13 
LOADDRt. 
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LDAODR16 
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LOADoRl. 
LOAOOR19 
LDADDR20 
lDADDR21 

LOAD DR 21 :0) 

U49 tl6e 

"'19B +288 

DRAU I N6 NUf'lBER: xxx-xxx x-x 
APPLE COI1PUTER, 

REV. 1.0 DArE' 8-June-1988 

ENGINEEIU Steve Aoskowskl 
Ground Zero 

DRAUN BV: Sieve Roskowski 
THE-BLOCK-TITLE 

GROUP: System Extension 
THE-PAGE-TITLE 

SHEET; 13 on 46 SIZE' D 
PATH: @GND_ZEAOIINTF_CTLIDATA PIPE (lIt) 

f188 12a8 

+22e 

INC. 
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SYSClK 
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MAKO OPT 2:0 
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PIPE_CYClE-
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CONTROL 

FIFO_OUT64 
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FIFO OUT(U:O) 

RESET-
lOGIC ClK 

FIFOS 

t. t60 t80 fl0B 1129 t140 
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OSCillATOR 
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OSC50MHZ 

'160 

UBB .2BB .22B 
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~~~ :rm == 

N 

r-- N 
474F74 

r-;ijf'" 74F04 

5 5 BOGIC_ClKI 
- .!-D Q 

3 
CK l!~ U230 

m 
JU89 

~ BOGIC_ClK 

U230 

- -
~ ~~ S1ll == 

N N 

>-

DRA~IN6 NUMBER' xxx-xxxx-x 
APPLE CQI'IPUTEIV INC. 

REVI 1.0 DATE1 8-June-1988 
ENGINEERI Sieve Roskowskl 

Ground Zero 
DJi!:AUN BY. Sieve Roskowski 

THE-BLOCK-TiTlE 
GROUP. System Extension 

THE-PAGE-TlTlE 
SHEETs 14 OF' 46 SIZE' D 
PATH' @GNO ZEAOIINTF _CTLfMAKO INTF (1/1) 

flee f20e 1229 
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;; rt- FIFO_OUT64 
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MK4505M 

uee .&.128 "-148 U68 uea .&.29B 

DiAUIN6 NunBEi' XXX-XXX X-X 
R[VI 1.0 DATEI 8~June-1988 

ENGINEER: Steve ROlkowskl 
Ground Zero 

DRAUN BY: Sieve Roskowski 

6iOUP' Syslem Ex.ension ~~~::~~~K~~;~~E 
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I~UIAKiOI'''ITAO~~~5~~ 13 FIFO OUTO 
3 DI al :: ~:~~ ~~~2 

D2 ae 16 FIFOOUT3 

:!:! FIFO OUT4 

~n HF"~ 
RE PUl UP r7 REI 

~~~~-,.-.!.-f.I:~= 

W" PULl UP !TI- NEI 

,.!! NCK 

~ 
MK4505S 

~ 5 13 FIFO_OUTS 
t-=~~-++H+-.;./41:D;e all14 FIFO_OUT6 

t->----:~*:;;::::-++++I-;.!3 De 115 FIFO_OUT7 
>-- ~=:-1-H-H-'2;..JD3 116 FIFe _OUT. 

17 FIFo_oun 

HF"~ 

~ 
~~M~AKO~DA~TAI~0~+~5D8 aer.'73_~FIF'~~~ __ ~ 
t--;M~AK~OD~ATr~,AI '-Hffir.-tDI al r.'7-4~ FIF~'~;;";-_-f 
t--;M~AK~OD~ATr~'A12-Hffir.iD2 ae r.'7-5~ FIF2:'~~_-f 
t-_~MM~0~D~A"~~'3~+H~~D3 a3r.'~6~FIF~'~~~ __ ~ 
t-_~MAK~0~D~A"~~14~+HH-4D4 a4~_~FIF~'~~~ __ ~ 

o-_'R=ESE;:.::.,T~:--_-.l+I++-.;.!6!nn HF" ~ 

:::iF~'FO~.~RE~::::~~~REI RE2 
RCK 

FIFO_WEI. NEI 

-~:;s~{c~~~~l_~UP-------+~NE2 
NCK ..!! 
~ 
MK4505S 

u.e 

MAKO .ADD(31 :0) 

lOGIC lK 

FIFO_WE 18 
WE_PUL _UP 
SYSCLK 

N 

MK4505S 

MK4506S 

MAKO_DATA20 6 ~a81-:113~--iF~IFO=.;,0~UT2;:-0--t 
MAKO_DATA21 4 DI alr.I14.;-_F;,;;,:'FQ:==OU·r=-21 __ ~ 
MAKO_DATA22 3 D2 a2 ~I-:-:-15~F,;;,:::'FO=:.0~U'r:::--22._-t 
MAKO_DATA23 2 D3 a3 ~1-:-:-'6~F,;;,:::'Fo:,0~u'r,:;:-23._-t 
MAKO_DATA24 D4 Q41-'-17'----'F--"--"FO"'0;:c,.:.;U'rc::..:..24 _--t 

RE8ET- 6 1'1 HF" ~ 
--;.;; :~..:;_Op;;i·U"'iT-l E-;;'Up;;---;;-t RE I 

--::=OGI~eC?'lL~K---::i RE2 
~~~~-~RCK 

FIFO_WE I NEI 

--::;;; :;S";·CP';:lUK?l_~UP-;;:i NEe 

~ 
MK4505S 

.. AKO DATA.. 5~ 13 FIF' )U 
MAKO.,DATA26 De a8 14 FIF' 

MAKO.,DATA27 3 DI aIHI~5::~FI~F'~~~~~:::1 
MAKO.,DATA2e D2 a2 '16 FIF' 
MAKO •. DATA29 :! :!I-i--i:,.--;':; FIF===,-:-:::-=-:,.--t 

~~F~e:; E -'. 1'1 Hr .!2 
::$~~~C~REI 

LOGIC_ClK :~~ 
FIFO_WE II NE I 
WE_PUl _UP 

SYSClK ~~~ 

~ 
MK4505S 

U28 U48 U68 UB8 U88 

F .0 

FIFO_WE 18 
WE_PULL_UP 1: 

SYSClK Ii ..!! 

~ 
MK4505S 

.. AKa 10 ~ FO. DUT35 

§I~D. D·~==:FO. D~Ulra:-:----t6 
DI DI t-:-:---;':;F===0."'0';:';:Ulra;':--7---t 
De De r.;--~F::=0.;0=U1T3==-e--~ 
D3 a3r.;--~F~0.~0=Ulr3~9--~ 
D4 a4~--====~-f 

_~RES~ET-;;--_-;.J 61~f§" HF" 1:; 
FIFO_liE • 

FIFO_WE 18 
WE_PUll _UP 
SYSClK 19 

~ 
~ 

~"~AK~O~"~:~ 5 De De r.113~-:F=':=;;;;r~4 __ ~ 
.. 4 DI al r.114-i--T,i FI~~~,---f 
t::~MM~'~~::~3D2 a2r.'-i-5_T,iFI~~~~--i 
~ 2:! :! ~'i 6::1 ~~:~t£~t~:::::1 

---iR~ESET'=--._-:-I 61'1 Hr ~ 
=~ FIF~O._RgIIE~=je~REI 
: 9 :~= 

FIFO_WE 18 NEI 
WE_PUL .UP 
SYSClK 19 NEe N 

~ 
~ 
DI al L!!. .fIF.C ,OUT46 
D2 ~. FIFC _oun: 

~ 
~:~"'~'Ako~~ .. n"'~·E:5~D8 De 13 FIFO_OUnO 4 DI al114 FIFO_OUT01 

3 De ae I. FIFO_OUT" 
MAKe ADDU 2 D3 D3 16 FI FO. ° UT63 

....:.. D4 a4i-'-' 

AESET- . 6 1'1 HF" ~ 
-"'FO~AE • REI 

AE_PUl UP REe 
OGIC LK 9 RCK 

FIFO_WE 18 NEI 
WE_PUl . UP IIEe 
SYSClK Ii NCK 

~ 
MK4505S 

D3 a4t~'7~~FIFC~_~0'~lu.r~49_~ ______ ~~~~~~ __________ .J D4 FIFO_OUT/64:0) 

5 11'1 HF"~ 

~~II~~De 113 FIFc_ouns 

115 FIFC _oune 

RESET-

--;;;; :~..:;_ep;;i_u"ii7-lE_=up-;.!REI 
:::t£~~t:=~RE2 RCK 

DRANIN& NU"BERI XXX·XXXX·X 
REV: 1.0 DATEJ a-June-1gB' 

FIFO_WE 18 NEI Ground Zero 
WE_PUL _UP WE2 DRAWN BYI Sle..,. Rosko.ski THE-BLOCK-TITLE 

ENGINEER' Sieve Roskowskl 

SYSCLK liCK ~ MK4505S :~~~~: ~;st~~1 E:~en;~;~1 D THE-PAGE-TITLE 
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Daa 
DII 
De2 
De3 
De4 
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D86 12 

::: 1'4 

De9 
D18 
Dll 
DI2 ., 
DI 

" ." 
DI 
DI 
n .3. 

D21 '!! 
u .. 36 

;~; 38 

D2S 3. 

D26 
D27 
D28 
D29 
D3S 
D31 

v.--

149 

M.KO lATA. 

MAKO OATA2 
MAKO OATA3 
MAKO OATM 
MAKO OATAS 

MAKO .OATA7 
MAKO .OATA8 
MAKO .OATA' 

10 

12 

MAK( .DATAI' 
MAKI .DATA2. 
MAKC .DATA2 
MAKC .DATA2: 
MAKe .DATA23 
MAl 
MA 

169 

~.e .ll •• .&.lee 

A005OCONN 

----;;; 2 MAKC_AODO 

ASI 13 MAK' .AOOI 

AS2 1S MAKC _A002 

MAK' AOOO 
AS3 

MAKC AOD4 
AS4 

MAKe ADOS 
MAKe ADOS 

112 MAKe A007 
"V, 114 MAKe AODa 

AS9 15 MAKe AODD 

All 118 MAKC AODI· 

AI2 120 

AI3 

::: 24 

AI6 
AI7 
AI8 

MAKe ADDI. 
A!9 MAKI 1.002. 
A2e 

MAKI 1.002' 
A21 MAKI ADD22 
A22 
A23 

~AI 
A24 

~AI 
A2S 
A26 
A27 
A28 
AU 

:~~ 48 

~ 

MAKO OATAI31:0\ 

1B9 tt09 f129 

.£.148 ...169 

COA-

CPPCR S EL 

MAKO_ AOOl31 :0\ 

1'149 t169 

,use "'228 

MISC50CONN 

4f111i ITl'iV 
16 BINV-
I. 

6 111m ~ 20 OREa-
a liIfIiI' lilmi 

22 MAKO_RW-
10 lim 1Di 

24 I'tII I'IA :! CP-SEL DREQTS 
26 
28 OREon TR DREQT! 

t1P6t18 
30 

~PG~I 
32 

3.. MAKO _ OPTO 
OPTS 36 MAKO_OPT! 

~~~~ 38 MAKO_OPT2 

mn 40 

SVSCLK 42 SYSCLK 

MAKO OPT 2:0 

V4 

DRA~ I NG NU~BER' xxx-xxx x-x 
INC. 

REV' 1.0 DATEI 8-June-1988 
APPLE COP1PUTER, 

ENGINEER: Sieve Roskowskl 
BRAUN BV: Sieve Roskows!ti 

Ground Zero 

GROUP: System Extensio.l 
THE-BLOCK-TiTLE 

SHEETI 17 OF' 46 SIZE. 0 
THE-PAGE-TITLE 

PATH: @GND ZEAOIINTF _GTl/MAKO INTFIMAKOCONN (111) 
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PIPe_ CYCL~· 

ADDBUFF 

08 I DAT(31:D) 

F.ADD-
2 
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UI 

RIGHT ADDRfI:OI 
LD_DPTHO 
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H_;;;.:..FIFO", __ ~OU~T64:-_1+t...;2:-111 01 14 CARRYI-
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_=CAR.:;;;;R1rtO:-:::--_-ttt..:;.t14 04 ~ 
1*-_______ 1f-t-...;M~N~~~~~HO-+H~6~1, D'~ __ •. _. 
1~~~ ____________ -1f-f-.~MN~_~D~~~' __ ~+t~16 06 ,. UUNE.-

F_ADD- .....,c;LD;=._RO:=HI~'T3_-Hft-ia:-l17 07 ~ 
.....,c;LD;=._R:=GHI=-'T4_-H1t:-i9:-118 08 ~ 

LEFT ADDR(9:0) 

RIGHT ADDR(9:0). 

DePTH/2:0) 

MODULO(l:D) 

ROB eNABLE 

LD_ RGHTS 1% 19 09 ii ART CYCLF. 

j: III Oil 

~ 
PAL22VIIiA 

t-I-.;,;;,; FIFO== __ ~OUT6,;.;....I---lI++-~211 01 14 CARRYI-

FI FO_O UT62 ~ 12 02 ±i 
..... ...:Fc.::,.;' FO;=:,O;, U"T6:::;3_~"",",';!13 03 

-;;;=:ilP;,;1r~HD_4+1-.;.J514 04';'-:' 
--7>:=io~plrHc;.:-I-l++-~615 o,.go 

OPTH2 ~ 

L ;;G:;;HIc;;:..'TD_-1-H-.;.! a:~ ~~ >=~:.:;.....;DO=N==E::.O-____ _ 

",::::!...;c;:=:;:=~r2:--I++,..:.jtDI8 08 * 
c>-::P.::,.:II~:.::(C:!:L.::::..e-_~!+.:-I:~1 O~: ii LASUYCLe-

c>-~ Lo·AG===_C=LK ___ ~1t.!.j3~ 

t4B t61 tBB till t 

~12' ~141 U68 

~F~IFO~0~UT66;'-__ ~2~ '~4 .EFT ADDR6 
~~ FtF~OO~U'~r6~1 ___ ~312 v. Ii .eFl ADORa 
~~FIF~oo~u'~r5:;.-a ___ .;.!413 \I .EFl ADDR7 
~~FIF~oo~u'~r6:;,-' ___ .;.l614 .EFl "DORa 
~=FIF~OO~Ul;;r6=0:--__ .;.J615 \8 .EFl "DDR, 

~---,F=':-~ ou::'r=61 __ ~ a 16 !: ~:~~, 

~---'~=:~~::,_.=~~:.!~;=:~_--:.;.!. :: y, DEPTH2 

---.!..!. 19 09 ~ 
~ III 011 .. LEFT CARRY-

dill 
-=-1l2(~ 

~ 

U81 ~2" 

LEFT. ADDRfI:OI 

DEPTH/2:01 

DONeO-1 
DONel-

74F32 
4 ~32 

DRAUIN& NU"BER' XXX·XXXX·X 

DONe2A- 4 
DONe2B- 5 

tl21 tl41 tl68 

REYI 1.0 DATE' a-June-19B8 
[NSINEERI Steve Roskowski 
DRAUN BV. Sieve Roskowski 
GROUP: System Extension 
SHEEn la on 46 SIZEr D 

tlSI t2BB 

~, 

Ground Zero 
THe·BLOCK·TITLE 
THE·PAGE·TITLE 
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FIFO OUT(64:0) 
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c lOGIC_ClK _. 
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t-________________________________________ ~F~'F~02-~O~U~T::6~1----_:_i 16 R .g 
t-________________________________________ ~F~'F~02-~O"U"'T::6~2----_7I 17 " ~ 
t-________________________________________ ..:.F.:.;IF:.;O::.,-,::O:..:U:..:T..:6:::3 ____ ---'1 18 n ~ 

--=l"-T.::;C:..:H"'C:.:l::.K=____ __ -:,,.;..j: ClK PAL 

----'-'- ill: l T AJ 

~ 

RIGHT ADDR(9:0) 

L. ____________ ~2~~OL1~4~~lD~-~D~P~TH~O-------
II 01'16 lD DPTHI 

L-------------~I2 021-:,~6~~lD~D~P~T~H~2~----
'--------------~~I3 031-:,~7~~~~~------

.&.228 

lCA OE- 1 ill: 

'----------------71 14 D4 Ti F _ADDO 1 0 74 FOa 
L----------------7IIS O~ 19 F_ADDI a F_ADD-
r---------------~I' 0'1-:2~O~~~~--------=-i 

--.!.! CP 

~ 

r---------------~ 17 07 2i Ulll 
r--------------:,"O~I8 08 22 MM_OPTHO 
r-------------,~,~I9 09~2~3~~M~M~_~OPTH~~I'------~~ 

lO RGHT(9:0) 
PIPE_CYClE-13 ::~ 018 
lOGIC_ClK 1 112~1S!s 

~A 

t-~F~'=FO~O~U~T~4~'~--~2~II 1T1_:1~2~~l=OM~AG~H~T~O----~ 
t-~F~'=FO~-"'O~U~T~4~2=------~3~I2 1l1_:';.:3~~l=DM~AG~H~T~I------~ 
t-"F::;' F::O?_",O:.;U;;T:-:4~3 ____ -7I I 3 ~ 1_:'~4~~l=DM,,-"'AG~H~T=2--------' 
t--iF;;'~FO~-"i0~Ui7.T~4;;;4----~'l I 4 ~ 1_:':.;6~~l=DM"-,,,AG~H~T3:7---------' 
t-~F~'~FO~-~O~U~T~4~S~--~rlI~ ~1_:'~6~~l=DM~-~AG~H~T~4--------~ 
t---;F~'F~02-~O~U~T~6~1----~I6 R~I~7~TlD~D~P~TH~O--------------------~ 
t---;F~'F~02-~O~U~T~6~2----~I7 ,,~'~a~TlD~-~D~P~TH~'~------------------~ 
t---=F~IF~O::.,-~O:.:U:.:T:..:6,,3 ____ _"'lI8 n~':..:9=----.::l~D~O:.:P'-TH~2=----------------------~ 

-=l:..:T.::C:..:H~C:.:L::.K=____ __ -:,":~CLK PAL 

----'-'- ill: RT AJ 

~ 

""Ui"1F 

DRAUING NU"BERI XXX-XXX X-X 

REV: 1.0 DATE I 8-June-1ge8 
ENGINEER; Sieve Roskowskl 
BRAUN BY: Sieve Aoskowskl 
GROUP; Syslem Extension 
SHEETz 19 Or: 46 SIZE; D 

APPLE COMPUTElh INC. 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TITLE 

PATH: @GND ZEROIINTF CTlIMATH PIPE/ADDBUFF (1fl) 

.. .. 
~ 

.. .. 
;: 

.. 
co 
~ 

.. 
t. 

------t.-------~t~2·8------.-------~t .. 4~0~----~------~t760~----~------~t~8~0~----~------~t .. 10~8~--~~------~t712~8~--~.-------~t~,~4=8----~------~t~I~6~8~--~~------~t7,=80~----.-------~t~2~8~0~--~~------~t~2=2=0--~ 



.. .. .. 

.. .. .. 

.. .. .. 

.. 

.. 
CD .. 

.. .. .. 

.. 

.. .. .. 

.. .. .. 

~ 
\ ;! 

~41 ~el ~I.' 

OS I DAT(31:0) 

RIGHT ADDR(9:0) 

LEFT ADDR(9:0) 

t __ ~O~S~-71_~D~A~T~1~3 ______ -t~2~~~2~3~~D~E~P~TH~0~----------il 
OS_I_DAT14 3 DI VI c22 DEPTH1 

t-~O~S~_71_~D~A~T~1~5-------t~~DI VIr.2~1~--~D~E~P~TH~2----------i 

tt-_ -_ ~~O~S~_~I_~D~A~T~1~0:::::::::::::::::::::tt~~ DD32 VV23 20 R_EN-
t-~O~S~-71_~D~A"T~1-i:1 ______ -t~~D4 19 B_EN-
t-~O~S~-71_~D~A"T~1~2 ______ -t~~DS ~:~1~8~ __ ~G~_~E~N~-____________ i J 
t-~~;;::==7:=~~~:,,~,:~C;:-------t~~D6 V6 :~ MOD~OO 

OS_I_DAT27 1 0 ~~ V7 15 MODUL01 J 
!.!.. D9 ~: ~ 

DEPTH(2,O 

RGB ENABLE 

MODULO(1 :0) 

74F32 BVPASS_OE- 1 
O __ ;::BY;,:P;,:A"S;.::S,::;_;:,L T;,:C:::H.:..-:.... __ -:1c:3~ 11 13 1!r 
O __ ~LO~G~I~C~_~C~LK~ ______ ~1~2~ }~~---------------4~CP 

~ U112 

.128 -"148 USB .288 

DRAUIN6 NUMBER' XXX-XXX X-X 
REV: 1.0 DATE: 8-June-1988 
ENGINEER: Sieve Aoskowskl 
DRRUM BY: Sieve Roskowski 
GROUP: Syslem Extension 
SHEET: 20 Or: 46 SIZE: D 

"'228 

APPLE COMPUTER, INC. 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TiTLE 

PATH: @GNO ZERO/INTF CTlIMATH PIPE/BYPASS BUFF (111 

.. .. 
+-

.. .. 
;: 

.. 
'" +-

.. .. 
+-

~t'-------'t~2'9------'-------~t"4~9'-----~------~t~69'-----~-------'t~8.9------~------~tl~9~9'----''-------'t71~29'-----=-------~t~I~4~9-----'--------t~I~6~9.----.~------.t71~e9=-----.-------~t~2~9~9~---.~------.t~2~29.---~ 



.. 
! .. 

.. .. 
:; 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

I_V _ACK-

O_V_ACK-

O_ClUT_ACK-

LOGIC_CLK 

CONTROL 

t20 

~4e 

NAI (3 . 

HERE24-
HERE32-
BURST-
lTCH_ADOR-

DIR 

NU_CLK 
BURSl _DONE-

_BREO-
_BCAS-

0_ REO_N-
0_ BREO_N-
0 _ _ BCAS-
C_ REO_N-

_REO-
RESET-

I_WE_ClK 
_WE_ClK 

SEL_EN-

CTL_BNDl 

t40 t60 

~8e ·'18. 

N RESET-

N ClK 

N TMO-
N TMl-
N_START-
N ACK-

~ NIDO-
II 01 N_ 1-
12 02 N_ )2-
13 03 N_ )3-
14 04 

I' 0' '--
16 06 '--
17 07 
18 08 

} 
19 09 
I1e 018 
111 

-'- I12~p 

~ 

ADDRf21:01 

DATA(31 :0) 
VB LANK-

lOGIC_CLK 

R_W-

t80 flee 

~12e .... 148 

NUBUS 
Cl IIIl!£rr liAliili 

NADO 

~* IIl'n IiAl!iT lAD' 

mK ~ 

C5 
Ii1ilin 

,0.5 lmIlI liAl!lf4 

C28 
!miT 

A28 
i'i§'fARf NAD80 
Nm< NF 

~ IIW IIl'illB9 
Im'V IIADT 

~~ 
IIJilf 

N/il!Je NADTI! 

~! 
IiAffi NAD13

1 
C1 NA 

~ IIJilf IA. NA iii'ilifi IIJilf 
NA run NAD, 

A,. 

C26 
IIJilf 

,0.26 
NIH IIJilf AI, 

C2~ 
llYn I'IAJI: 

A2~ 
I1Il! IIAJ1l!l1 

IiTn I'Il\Dfi 

~ 
IIAD22 

Il!li IIAlIl!3 
JiIAlIl!4 
IIADl!S 

1IAl!2' 
IIAl!l!7 
IIAJIl!lI 
NADe9 :21 NA 

~yBUS 
NAD31 ,0.2 NAI 

N 
NAD31 

IRO- I 
SYNC STAT SEL 

V CL SEl-
MASK CTRL 

RANK ~.lECT 

CPPCR SEL 

RANDOM 

"120 t140 

U6S use ~2ee 

OATAI31,O) 
R_W-

NADI31 :0) 

ADDR(2':0) 

BUFFERS 

DRAIUN6 NU"BEJlI XXX-XXX X-X 

REV. 1.0 DATE: 8-June-1988 
ENGINEER: Sieve Roskowski 
DRAUN BVI Sieve Roskowskl 

t160 flSB 1200 

APPLE COMP UTER, INC. 

Ground Zero 

122B 

.. .. 

... 

.. .. 

... 

.. .. 

... 

.. .. .. 



.. .. .. 

.. 

:: .. 

:: .. 

.. 

.. .. .. 

.. 

.. .. .. 

.. 

.. .. .. 

.. 

.28 

~8' .... '&'128 +148 .. 68 

_NAII(31:0 DATA(31 :0) 

NADO 4~120 
t--------: N";:,::;A-D~2=_'----+__:i'j~~ ;; 18 DATA23 2111 011-i1;.;4----:.;AD~D~Ri7173----__I 

~:::::~~;.:~~~::::~:~~~~:; I : ~ ~~~~t:: ~;; ::; : :~:::~::~~~~:::::: t-------~U.h~'----+-~j __ IT fl1~r~119~~~~~~~~~~1~11~~~~~~~~~~~~~~~~l!iI~~~~~~~l!~oA t--_____ ~NAD5~----......,_:il .... ~ 115 DATAl' 14 04f., .. ~--_7.~~----_f 
.. ______ ~NAD::--6----+_*llil .... il' 114 hAT... IS OS". 

NAD7 1 "" •• 113 ~-.-.. 16 06" 
DATA13 17 07 20 >--i CAl 123 DATA14 II oar.:;----;:;~~;;_R--_f 

3 !!! ~ t-___ -'D::..:.;.:.;ATr,Ac.:..:..::..15 ______ ~ ... I. 0'r.2:;-2_=~:.::.:..R __ _f 
a."~ .....;.,:. II. ol.E 
~ dill 

~ 1121iE~2 
~ 

~ t-_____ ~NAD~8-t-r+-7i4Ar 111.::2~0H_+_----~D~AT~A~16=_--------_t 
t-_____ ~N~D~9-t-r+-~.w.! 121.::(~9H_+_-----~DATr~Al('7~--------_t 
t------~NAI~-t-r+-~.W! 131.::1~.H_+_-----~DATr~Al.=_--------_t 
t-----~~~:~-rri~R 14r.,~.~r-----~~~:~:~!:---------i 
t------7..: NA~;-H-+-7"liAB~ ISr.,~.H-+-------D~ATr:=.:;-,A21;----------t ~OA 

t-_____ 7..:NA~;_H_+~.,liA~. :~r.'~.H_+_----~D~ATr~A22;_--------_t----------~D~AT~U~0----------~tt~211 01r.l~4----A~~'~~----_i 

~ f--; I;: ;; i '''~ !~m Hl !l r.~-:--~--_7.:;::-------_f 
~ 6AI u."~ DATA19 It. 06r.'~.---A~';;IR;7;:-'----_i 
w-~:~::~ : 17 07r.'~O--_i:~~~;;,~I1~:7-0-----f 

t-_________ D~ATr~A22~~~------~r.l~0:: ~:r.12~2---A~DD~R"'2~----~ 

4 ~lIo..::l-;:_,-I+_I_-----:;:,=:__--------_t Ct--ii ~:=:~:~~!!:-------++ti13~ II. Oil ~ 
~::::::~NNAA~DDgll:;76:+~~+:~1:~~ p,; ~:~:: ~1::!IiE~1 
t-----~~~:~I1~:'.·~-r+-~j:!~ Ill~I~I.~+------~~~~~:'~:10---------t ~ 

t-----~~~::~~-rrt-7.,l:t~ I:i~:~::~+------~~~~~::~:----------i 
aelually addr 2-24 (word addre,.) NAD22 ,I' DATA14 

NAD23 :13 DATAl • 

.....J. ~A.23 
2" ~". ~E.. 

~+--,,3~6AI m!:!: 
~ 

NU_ClK 

DIR 

~B 
t--_________ ~DAT~A26~--------~~2 II !flTlr.l~2--~A~DDR~'----_i 
t--_________ ~D~r~A2;~--------~~12 ~l!I~r.7:!--~A~DDR~-----i 
t--_________ ~D~r~A26~--------~~13 ~,.- ADDR 
t-________ ~D~~rA~29ANUL----~--~1414 R'I~ftW .. ~ADM~~----f 

o--;;_~TCH;';._;:::.:ADDc.:....R-----_ir__;.! IS BURSl _DC ~E-
BURST- .... 
INC_ADD"_EN 16 :: 

o-~~~_w==_~~~--~r-~17 K. 
~ 

t-____ ~N~A~D=24;_H_+-7i4AT 11r.2~°tr+_------~DA~T~A70----------_i 
t-_____ ~NAD~2·_+-r+-~Al B2r.l~9H-t------~DAlr~Al----------_t c-~N~U __ ---ClK-------+-~lla n 

...!..!.!~K PAL 

~ 

t-_____ ~NA~D26;_H-t~W! 131.::1~.~+-------~DA1~~2----------~ 

.. " ~2' • 

ADDR(21 :0) 

t------7.~~+_~~.,iA". B4~_H_+------~DA1T~A3----------_t 
t-----~~~_+~+_~A! B~~_H~-------~DAlr~A.----------_i 
t------7.~~+_~~A{ B6r.7_H_+------~D7.~r~A5----------_t 
t-----~~~_+~~~A7 B7~_H~-------~D~~~6----------_i 
~----~~~+_~~Ai la~_H_+------~D~~r~A7----------_t DRAI/IN6 NUnIER. XXX-XXXX·X 

REY' 1.0 DATE_ 8-June-1988 
ENGINEE._ Steve Roskowlkl :3...!. CAl CIA ~iE 

SAl SIA 
6AI iliA 

Ground Zero 
DRA~N 1"1'- Sieve Roskowlkl THE-BLOCK-TITLE 

::~~~: :;II~~I E:~en;7!;;;;:-:'-;;-D_ THE-PAGE-TITLE '"us--
PATH' @GND_ZEROfNUBUS_INTA/BUFFERS (111) 

.48 .58 .ae t198 .128 t148 tl58 tle8 .288 .228 

.. .. .. 

.. 

.. .. .. 

.. .. .. 

.. .. .. 

.. 

.. .. .. 

.. . .. 

.. .. .. 



• .-
:; 

• .. .. 

.. 

· .-.. 

~21 

NAO(31 :0) 

~41 ~88 

~OA 

t--~-"i=f.:ii'~;il-------i:;-JII 01:: :=~~I_ 
t-----;Ni':A;:0"2~0------...:4:-t12 02 16 8 EN2-
t----;-"iNf.Aii'0;;2TI------'5;-!13 03 17 B·EN3-
t----"iNf.Aii'0;;2-;2-------i6;-! 14 04 18 B ·EN4-
t--"'--"iNf.Aii'0;;2~3------"';7;-J 15 05 19 • 
t-----.:..::.:;;0;=.A~C;:;K;:-:------ia:-l16 06 rto HERE32-

~_~H~E~R~E2~4~-_____ I~:~:: ~:~2~1~ ___ -t ____ ~~ 
-i:=;;:~;=:;:O~I::-----i-;-t I' 0' ~:~:;------, 
-";;R;;;E~SET~-'--------i-: 3~1 ::~ Oil F'------, 
....:..:N"'U.:.:Co=;LKc:....... ___ -'-l1 1121i1i~1 

~ 

~I" 

CTL BNOL 

.J.121 '141 

74F74 

r--Ijf"" 
c.....!.. D Q 5 I.WE CLK 

~N~U~20~M~H~Z~_--'3~CK ~~ 

T~ U20 

-=B"I.:;W:;.E"'.:.:C:;:L;:.R;::O'--....... 

~ 

~ 
/ 

~191 ~281 

~OA 
~ II 01 14 I RED.N· 

L-___ .;B~U~R;cST!..;;.....------__7I34 12 02 11 56 D.RED.N· 
! ID I Q ~:;-7:==i~:-='":,,:~~':::~:---------c:. 

r-------------i6~2D 2Qr,7;-~6i.aF.~E~N~-~-----------c~ SELO C.RED N-
~ L-____ ;S;EL~I~-------~56:: ~!1-:1~7~E~N~.A~C~K~-~-----~~ _-====-_____ 2;..!IAI IYI 18 N TMO- _..;H;=E:;,R;;;E~· _______ -;H LI"'a,.....O;.:;IR;.,;;-______ ~~ 

4 16 N TM B VAL 7 15 05r19 O.TMO-

.-----------~'1;-t3D 3Qr.I~0~~~--------------~ 
fi 4D 4Q Tz 
it 51 5Q TI r---i IA2 IY2 14 • 1- • - 15 06 

"';:":;;=---~-__71. IA3 IY3 12 N.ACK- -iAN.;:C."'AK"'C·'O"K.-------.....,:clI7 07 20 0 ACK-
;...:. 6D 6Q ~ 

~CK 6b -=- IA4 IY4 -..:::c:::.!::.-------:1,;0C!118' 00,8 21 I.BRED.N-fI Ig NU TMI- 22 D.BRED.N-
-";~~-----";1;;.t3 2AI 2YI.7~~N~U~·~TM;0~-~-------------------------7113~1 III 01.~2~3"""s~af.~E~N?~N~------1~-~ 
-..;;=;;;;;=----..;1.;.15 2A2 2Y2rS RESET-

~~~~~ ______ ~1~7~~:! ~~:~3~~N;U.~C~L~K------------~~--------------------------------~~1 ::!~~2 

I 1: REG 

~ 

EN.ACK- I! n: II ~ 
~~R ~----Q 

1 

~N~U~.~2~OM~H~Z~----'9~CK 6b 

~OA 

'-_______ -;2'111 01 14 ~ VV~~:~: 
'-----------------!;..I12 02r.:~:~"'"'~~~~r, 

'--------------------;5H 13 03 Cii 

'------------~~:: ~: r:: ~DC ::.~~R~N 
-_j~~E~~~;,.::-~~~::~::~~::::::::::~:~17 07 20 BI.WE.CLR· 

'iiT.i"- BURST.ODNE- 10 18 08:! B.VAL-

Q----~~O~.~A~C~K;::-'------...;I~I~:~I 0~:r~:.::3~A;::C~K-----~+----
~III 

'--_------1---..,...------------..,---.:;1 112~~ 

I r '1: REG 

~OSO 
'-__ ~_-'-_______________ !.jl 1 01!2 NU.OIO 

~~ fto NU.~O 
04~ NU 050 
05 • 

~ 

HERE24-
74Foa 

HERE32-

UI6 

I 4 74FOa· ~ 
~ T 2 ID k7Q4F:41.V.BCAS- T ~4F74 l.!... L.!! D Q • 0 V BCAS-

'--______ 3=--jCK ~ ~ '-____ .!."!..jCK ~ 2 [ T un T3U19 

~3~B~C~A;::S~E=N~.---------+----------------------------~ 
74FOO 

74F32 
UI8 

U17 
DRAY I NG NU"BER' xxx-xxxx-x 
REV' 1.0 DATE' 8-June-19se 
ENGINEERI 51 eve Roskowskl 
DRAa..N BV, Sieve Roskowskl 
GROUP' Syslem Exlenslon 
SHEETr 23 0 .. 46 SIZE' D 

APPLE CO"PUTER. 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TiTLE 

PATH I @GNO.ZERD/NUBUS.INTR/CDNTROL (111) 

'21 .48 .61 .81 use tl28 '148 '168 t188 .288 

U21 

INC. 

t228 

· .-
+-

• N 

+-

• 
~ 
+-

+-

• III 
+-

• .. 
+-

.. .
+-

.. 
N 
+-



.. 
! .. 

.. 
~ .. 

• .. 
:; 

: .. 

.. 

.. .. .. 

.. • .. 

.. .. .. 

.. 

:;:;;:::'L 

HI 

"00A(2t:0 

"UOIIO 

10 

ADDR12 
ADDR,3 

ADDR'. 

AOM_SEL-

74F04 
II..W- .1 

"00R(21:0 

SEL_EN-

~21 ~48 

'O~ 
A8 01 

)A 

AI 02 
A2 03 
A3 04 
A4 OS 
AS 0' 

07 
08 

26 
2: 

22 ,.,. ':: 
20 

'fr: ROM 

"00R15 ~ 
' A '1'1 "ODAI6 2 I vr 

"00R17 3 C Vl 
V! 

:mI Vi 
V! 

r--t 1!H ~ 
~ 61 V1 

'"-u2i-

~68 

~18' ue8 ~188 

'ATA(31:01 

15 CONTAOL_SEL-
14 SYNC STAT SEL-
13 V_CLUT SEL-
12 INT_"CK SEL-

.g 
~ 
T ROM_SEL-

~88 ~188 1'128 f148 tt68 1'188 

~ 

0" 

13 03 
14 04 
IS OS 
16 06 
17 07 
18 01 
19 09 
III 018 
III 
112(.ffc 

'288 

~ee8 

APPLE COMPUTER. 1 NC. 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TITLE 

.228 

.. 
N 

+-

.. .. 
+-

.. 
ID .. 

.. .. .. 

: .. 

.. .. 
+-



,--.. 
I 'i 

~ ~28 ~ ~48 ~ ~&8 ~ ~S8 ~ ~188 ~ U28 ~ ~148 ~ "168 ~ US8 ~ U88 ~ ~228 

.. .. .. ... 
+-... SHIFT CLK 

OSCCLK40 

I 
V DATAl95:01 

MASK_CTRL 
RIGHT ADDR 9:0 .. LDADDR 2 :0 +-

DA A :0 o VD E123:01 

RESET-
o CLK 20MHZ-as 0 OAT 25:0 .. 0_CLK_20MHZ o VRAM CTl 

VRAM' :: .. 
:; ~ 

o VD 0 23:0 ;: 

SCAN OUT- f ID IQ f S SCAN- SCAN_DONE-
o REO N- 6 2D 2Q 7 - 0_CLK_40MHZ 

O_BREO_N-" 
3D 3Q~ OS_O_CLK 

C_AEO_N- .3 
4D 4Q -j"i-- DATA_PATH 

... 
V_RLD- .4 

~D ~Q Ts- +-

&D &Q 
0_CLK_40MHZ 9 

CK 6b 
OJ • j; REG 

>-- .. .... .. .. 
'ui"2i"- ",,,,-.. a 61~ +-

~ 2il~ BANK_SELECT 
00 

I «-
OwO VRAM2 

+-.. 
...... _DDR 2. :0) 

o V ADDRla:OI 

.. VBLANK- E V ADDRla:O) OJ 

CD HBLANK- ~ .. 
RESET-

ADDRESS 
~ .. +-

• .. . . . . w z· 0: 0: 

6~ 
wU> wo • • 0 0 0 

•• 0 . .. 
0:0: 

.. WWo • • 0 0 .. ~Ow ,,00 ~o ~O< ~~< < VRAM3 .. 
~ wwo: w O OW .... I!l", 0_ .. 

0:0: 0:< <0:0 00 1-"'0 0:0: oo:z 0: +-
6 .... m > (1)<1) f1J~0 ZZ ~~ 

",0 00 
.... oz 00 zzz z 

<:;»0 00 0(1)0 ww o<w « www w 
g~o 
W 
0: 0 L-.. ~ +-

CTl BNDL i---

.. O_WE CLK ~ .. 
O_V_BCAS-.. +-

'----
RESET-

o V ACK-

o CLK_20MHZ O_CLUT_ACK-

o CLK_20MHZ- VRAM_CTl RELOAD ACK- VRAM4 .. +-

.. .. .. ~ .. 
DRAU I NG NUMBER I xxx-xxxx-x 
REV' 1.0 DAT[I 8-June-1988 

APPLE CO"PUTER, INC. 

ENGINEER' Sieve Roskowski 
Ground Zero 

DRAUN BYI Sleve Roskowskl .. THE-BLOCK-TITlE +-
GROUP: System Extension 

THE-PAGE-TiTlE 
SHEET: 25 Or. 4S SIZE' D 
PATH: @GND ZEROIOUTPUT (III) 

L-- t t28 t t40 • t60 • .90 • flHB • 1128 t tl4B t f16B t tlSB • teee • 1229 



.. 
<# .. 

.. 
~ .. 

.. 

! .. 

.. .. .. 

.. 

.. .. .. 

.. ... .. 

.. 

.. 
IV .. 

~28 

t21 

~48 

AQIlR(21:01 

ADDRll 
ADDR12 
ADDR13 
ADDR14 
ADD.". 
ADDRIS 
ADDR1: 
ADDRla 
ADDR1' 

ADDR2 
ADDR3 
ADDR4 
ADo... 
ADilR6 
ADDR7 
ADDRa 
ADDR' 
ADD.,,0 

EN N ADDR-

t41 

~61 

~ 
2 D8 23 

DI VI '22 

D2 V2 '0 
D3 V3 19 
D4 V4 

18 D _ 
D5 V5 0 _ 
D6 V6 

16 0 _ 
D7 V7 

15 0 _ 

!.! 
DB V8 

1! D9 V9 

~ gg 
~ 

~ 
• V8 23 
3 VI 22 
4 V2 ., 

• V3 20 
• V4 19 

nil 
a V6 17 , 

V7 16 
10 V8 I. I:: !..!. V9 ~ 

1 I~ ~ I~ 

t61 

~88 +121 

° I ADDR(17'O) - -

.nn ... 

~4 

• II 18 r---j: I A I I If6 
hlA21 

_ ADDRI4 f-----i I A3 I fH-
_ ADDR1' r---rr IA4 I 

_ ADDRI6 13 2VI 

_ ADDR17 t6 

~ ~ 
~ 

ann ... 
_ADDRI 

~OA 

11, II 01 14 

Ii 12 oa* Ii 13 ii 14 
ft. 

_ADDR, 
ft. 

T8 Ii IS IT 
VBLANK- 16 20 

~~ELEC 
17 
18 08 2. 
19 .3 

'~ 
III 018 

HBlANK- III 

~ 
~ 

_A 
DI V8 
DI VI 
D2 V2 
D3 V3 
D4 V4 
D5 V5 
D6 V6 
D7 V7 
D8 V8 

EN_"AS- 1 

~ :if ~ 
~ 

t81 till tl21 

+168 

O_I_ADDRO 

° .ADDR' • 0: ::ADDRf V8 
0, ::ADDR2 .ADD."0 3 

VI 
0: :::AOi)jj3 .ADD"l1 4 

V2 

0: ::ADDR4 .ADD.,12 • V3 

0: ::ADDR6 .ADDRI3 6 
_ADD"'4 

V4 

0: ::ADDR6 VS 
0' ADDR: 

0 _ _ ADDR15 a 
V6 0 _ _ ADDRI6 9 
V7 0 _ _ ADDR17 10 
V8 

EN_RAS- '-
Sf ~ m 
~ 

O_I_ADDRa 
ADDRO 2 ADDJj, V8 

_ADD." 3 
VI 

Aijjjjjj 
_ADD.,. 4 

• V2 
Aijjjj 

_ADD.,. 
V3 

_ADDR4 
V4 

_ADDR5 
V5 

_ADDR6 
V6 0 __ ADDR7 
V7 

_ADDRa 
V8 

EN_eM- '-
° 'DDR elK Ii ~ 

..2!.J5R 
~ 

~ 

° ADDRO 
va 

ADDR' 
DI VI 

ADD". 
ADDR3 

.c va 
D3 V3 

ADDR4 
D4 V4 

ADDR. 
D5 V5 

,ADDRl 
D6 V6 

0_ ,ADDR8 
D7 V7 
D8 V8 

EN_eM- 1 

E ADDA elK --IT ~ 
~ m 
~ 

t t148 tl61 

./ 

+188 ~2Ba 

° V ADDR(a:OI 

'DRO 
'DRI 
'DRO 

ADD"7 

_ADDR7 
_ADD'" 

E_V_ ADDAI8,01 

E ADDRO 
ADD." 
ADD.,. 

DR3 
lR4 
lR5 
lR6 
lRl 
lR8 

D~AIIIN6 NU"BE~I xxx-xxxx-x 
APPLE CO"PUTER, 

REV' 1.0 DATE. 8-June-19aa 
ENGINEER' Sieve Roskowaki 

Ground Zero 
DRAUN BY. Steve Roskowskl 

PATH: @GND_ZEAO/OUTPUT/ADDAESS (111) 

tlSB t2BB 

~22B 

INC. 

t221 

: .. 

.. 

.. 
~ .. 

.. 

.. .. .. 

.. .. .. 

.. 

.. 
'" .. 

co 
<# .. 

.. 

.. 
N .. 



.. 
OJ 

:; 

... 

.. 
so 
... 

.. .. ... 

.. .. ... 

... 

.. . .. 

.. 
OJ .. 

... 

as a OAT(25:0) 

OSCCLK40 

PIPE 

~ .. 

RIGHT ADDR 9:0) 
LDADDR(2 :0 

RESET-

S SCAN-

as ACK-

MASK> 

as IMD 23;0 

RAM SEL 

UII ~12' 

CONTROL 

ADDR(21:0) 

PIPE2RAM 

U48 

E.ADDR.CLK 
O.ADOR.CLK 

DATA 31:0 

U •• 

a I ADOR(17:0 
as O.CAS-

as ACTIVE-

COLOR OAT(23:0) 

as SIMD(23:0 

PIPE2BUFF 

use ~28e ~22e 

a VD E(23:0) 

PIPE3 

D~AUIN6 NU"BE~' xxx-xxxx-x 
REV- 1.0 DATE: 8-June-1988 

APPLE COMPUTER, INC. 

.. . 
+-

so 
N 

+-

.. .. 
+-

l ENGINEER: Sieve Roskowskl 
Ground Zero 

... ~======:J]!======~======~~====:J========~~====~======:J~======~======~~C=====C=======~]!====~========~~====~======~~c=====c===D=~=A=U=N~B~Y~'=S=1=e=.=.!R=.=.=k=.=W=S=k:i~~T=H=E=_B=L~O~C=K=_=T=IT=L=E:!~~==:.J 
GROUP: Syslem Extension THE-PAGE-TITlE 
SHEET: 27 Or: 46 SIZE: D 
PATH: @GND ZERO/OUTPUTIOATA_PATH (111) 

t28 t40 t69 t80 fle0 tl29 1140 1168 t188 t2ee t220 



.. 
OJ S 
... S 

.. 
~ 
-+ 

.. .. 
-+ 

.. .. 
-+ 

.. 

.. .. ... 

.. 
OJ 
-+ 

-EOUAL2 1 

-EOUAL1 2 

S_EOUALO 

~ 
\ J 

~2e He 

OS_STO 
OS_STl 
OS_ST2 
OS_STl 

74FOa 
74F08 S_SCAN1-

3 4 6 DONE 

~ OS_ACK-
U130 

lDADDRO 

PIPE ClK 

t28 t48 

~ae He. H2e 

PAL16R8D 
2r--

-Th SCAN_DONE-311 lIT 
4 

12 ill! 
14 lOAD_CNT-

5 
13 113 

Ts SET_lTCH-14 R 
6 B 15 
7 17 ClR_l TCH-

16 R a Jf1 ~ 9 
17 
18 l!li 2! 

1: ClK PAL 

r~ U231 

S SCAN1-
~D 

OS STO ~ II lIT:~ os ACK- OS STl 

DONE 4 
12 n 14 OS_ST2 

S_SCAN- 5 
13 113 15 OS_ST3 

~ 
14 R 16 
15 ~ -ji OS_ACTlVE-~ 16 

~ Jf1 18 OS REO-
17 

ClK_EN-RESET- • 18 l!li 1 • 

1: ClK PAL 
.....:...:. llrPSTM 

~ 

1 
2 

t68 ta8 tl88 t120 

U4e uae ~22B 

PAL16R6D 

O .. S •. _S_T.O. _'II lIT 13 OSCAS1--
OS_STl 3 n 14 OSCAS2-
as ST2 4 

12 
15 OSCAS3-

OS ST3 5 
13 113 

16 OSCAS4-

4 
14 R .g os 0 CAS-
15 B 

MASK2 7 R ~ 16 
OS_ACK- 8 12 lDADDRO 

17 TilT 
DONE • m 1 • lDADDRl 

18 
PIPE_ClK 1 

11 ClK PAL 
llr QCAS um= 

>-

- -lDADDR{21 :0 

~:i ~ aD: 

OJ OJ 

1 .2!!::32 
3 

2 
~4 

4 ~a2 ! ID IQ ~ E_ADOR_ClK 

'---51 ,,6 O_AOOR_ClK 
6 2D 2Q 7 

U1BIIUAL2 it:: :~ f-io S_EOUAL2 
EOUALl 13 

SD 
12 S EOUALl 

EOUALO 14 SQ 15 S_EOUALO 
PIPE ClK 9 

6D 6Q 

L...--!. 
CK 
~ 

>::-'::""" .:urn-
~:i fi - -~ 

~t= ;:m aD: 
aD: 

lO_OA _ClK 
12 

74F32 N N N 
N N 

11 FIFO_O_ClK l ~4F74 13 

U131 ~ 
2 D Q 5 

~ CK lf~ - i[5a E OAT_ClK 
~ 

~U145 U131 

74F32 I 4 
74F32 

3 5 
6 o_OAT_elK 

I OS TMP ClK 

U131 
U131 

- - -
~ta ~i :iE 

aD: 

N N N 

1 DRALlING NUI'tBERI xxx-xxx x-x 
APPLE CO~PUTER. INC_ 

REV I 1.0 DATE' 8-June-1988 

ENGINEER' Steve Roskowski 
DRAUN BY' Steve Roskowski 

PATH' @GNO_ZEAO/OUTPUT/OATA_PATH/CONTAOl (1I2) 

t140 tl68 USB t2BB t220 

.. .. 
+-

.. 
OJ 

+-

.. .. 
+-

.. 
OJ 
+-



.. 
" .. 

.. 
N .. 

... 

.. 
co 
:; 

.. 
CD .. 

.. 

.. 
'" .. 

co .. .. 

.. 
N .. 

~ee .B. uee uee 

LDADDR(21 :0) 

RIGHT ADDR(9:0 

~A 
LDADDR6 ~D 0 I_ADORa 23 2 LDADDR10 

t-~~==~--~32~11 1T1"i45~~01-l'~-!AD!D!R!4~~~~~~~~~Ol-'!-!A!D!DIRI9~~~!22~ye DB~3t:::::::::L~D~A~D~D~R~I;I::::::::::::::::::::::::::::::~ t-~L::D~A=D=D=R7:---"':4~le Ill! 16 0_I_ADDR5 0_I_ADDR10 21~! :!\.,'4:_-7-LD::A,:;D~D~R",I;::2------iI 
t-~~::~~:=~=~=:::---"';5~13 ",7 O_I_ADDRS D_I_ADDRI1'0 5 LDADDR13 
t-R;:;I==G:;':H=T_='A~D~D:-:R:-::6C--'6~14 1!4 12 EOU~~-ADDR7 0_I_ADDRI2 19 Y3 D3!-;6:----cL;:;D:.;A;::D;.;D::R:-:,~4------f 

t--IhR:;;IG:;H;:T:=_~A=D=DR=7~-.:-I7 I~ T1IT\.,,;.;3:....:C~A=R=RY:;:2:--------c::> ~-:=:~~::! :~~: ::~~~:::::::::~~~~~~~~~~:~:~:::::::::::::::::::::::::::::::~ 
t--IhR:;;IG:;H;:T:=_~A=D=D=R.:--.:,..ta 16 1021'1;.;a:....:C~A=R=RY;.;,:------- 16 Y6 D6 9 LDADDR17 
t--IhR:;;IG:;H;:T:=_~A=D=DR=9~-.:-I9 17 ml',;.;9:....:F:;.:IF~0"'=Ri:E,.._----- 0_I_ADDRI5 15 Y7 D7 10 LDADDRI. 
t--If-"=====--.:.JIB Tli41-'-':.....:..:.:...::..;.:.:=....----- 0_1 ADDR16 ..-IT eLK PAL D_I_ADDR17 14~::: t-':..;I'-....=.lD:;,:A.,;:D:;.:D:;.:R.:.;Ic;9 _____ -4 

f-'-'- M OSCH 1!rr -h---t EN_O_ADDR-
~ ~~'-~-=~~~~--

LDADDR. • ~'4 O_I_ADDRO 
t--i'l::D~A=D::DR3=--I--+-;3'-111 IT 1-',c:5---'0?_"'I='_A,:;D~D~R=',:------4 
t--i'L::D~A=DD=R4==--I--+--'4'-1le 1Il!1-',;.;6---'0?_"'I_='A,:;D~D~R='2:------4 
t--i'L::D~A=DD=R=5:-+-+-"';5'-113 "1-',::7c---'0?_"'I_='A,:;D~D~R~3:------4 
.R~I~G~H:T=-A~D~Di:R:-::.+-+-...;s'-l14 1!41-'1C:2-=E=0~U~AL~,~:'::':~-----I 

t--IIi:R:;;IG:;H-::T~A=D=D=R3=+-+--.:-I7 I ~ T1IT1-',;::3:....:C~AR=R:::Y::;2:--------C> 
t--IIi:R:;;IG:;H;:T~A=D=D=R4::+-+-:-I. I 6 1021-'1c.:;.:....:C~AR=R=Y~,;..-----
t--Ic.::;;:;;:~====-H-:;-!9 17 ml-',c.:;9:....:;=:""'='=------
t--II"R",IG::.:H,;..Tc.._.:.;A",D=.D",R5::.r+--=-fIB Tli41-'-'....:..F"'IF..:O=-R:.=E'--____ _ 

>--IT ClK PAL 
I--'-'-MDSCM 

"ii""i3F 

~D 

lR~I~~~~~~_~~~g:;!hR~Ot:::t:~!~:! : ~ 
t--';;R"'IG"'H""T"'_"'Ai<D;:Di<R"", H-;..t5 13 " 't6 
t--="-'-=-==H-:;-!s 14 1!4 '17 

--:; I~ Br,-a 
LOAD CNT- 8" 16 n~ EOUALO 

O-==="----iH-:;-!9 17 T1IT 19 CARRY1-
-'- 18 1021-'-'---"=-'-'-'-----

OS_TMP_CLK 1 
C>-~EN2._=;O:;::_':iA:;;D"D~R-~-i-~,':I-iCLK PAL 

~ U138 

o I ADDR(17:0) 

'&'148 ·&.168 UB. 

DRAUIN6 NUP1BERI XXX-XXXX·X 
REV: 1.0 DATE: 8-June-1986 
ENGINEER: Steve Rosk_)wski 
DRAUN BY: Steltle Roskowskl 

~228 

APPLE COr1PUTElh INC. 

Ground Zero 
THE-BLOCK-TITLE 

~:~~~: ~:Sl~;; E:~en;~~~: D THE-PAGE-TITLE 

PATH: @GND_ZEROIQUTPUTIDATA PATH/CONTROL (2/2) 

.. 
N 

;: 

.. .. .. 

.. 
CD .. 

~:-------~t~2~B------~-------t~4~.~----~------~t.~.~----~------~t~8~.------~------~t~1~.~.----~--------~t~12~.~--~~------~t~1~4~.----~--------7t~16~e~----~------~t~1~.~.----~--------t~2~.~.~--~~------~t~2~e~B--~ 



.. ... 
:; 

.. 
~ .. 

.. .. 
:; 

.. 
= 

.. 
'" .. 

.. ... .. 

.. 
cu ... 

~28 ~48 

os 0 DAT( •• ,O) 

S_SCAN-
0_CLK_20MHZ 

FIFOS 

OSCCLK40 

OSCILLATOR 

140.0~~HZ ~8;.....----..... >--.------~ 74AS 1034 I . u I 2 OS_O_CLK 

U144 UI46 

74AS1034 
t--_____ 3"-1 4 PIP E_ CLK 

U146 

74ASI034 
..... _____ 6=----j 6 0_CLK_40MHZ 

UI46 

L- 1~4AS74 
r-""'ijt 

~ D Q 9 0 CLK_.OMHZ 

'-----f-I:..:I,CK ~ 8 0_CLK_20MHZ-

a:Jl 

JUI45 

1 

~8a 

T 

UBB +128 U4B ,&.168 -USB ",2e8 

FIFO OUT(2S,0) 
74FI7S 

t-~F~IF~0~0~U~T~2~4 ______ +-__ ~4,~~~~~A~A=M=S~E=L~------------~". 
t---'-F.:.;�F,,o:.,_"'o'-'u'-'T"'2"'S ______ +-__ -'s,2D ~ T 10 74F32 8 MASKI 

MASKI I. 2Q~6~----------------------------~M~A=SK~_~C~T~A~L----~9'4 }~-=~~---------
--'==------+--..:..=..j 3D lli To MASK2 

1.! 4D 3Qr.I'"'Ic-.::==---------D 
~TI ,.---f CK 4Q T. 

----=- l:L 4lI ~ 
~ 

74AS374 
FIFO OUTO 3 - • OS_IMDO 

t-~F~IF~0?_~0~U~T~I---------t-~4'ID IQr.S~--~O~S~_~I~M~O~I-------t 
t-~F~IFio~0~U~T~2--------+~7~2D 2Qr.6~--~0~S~_~I~M~O=2-------t 
t-~F~IF~0?_~0~U~T~3---------t-~813D 3Qr.9~---0~S~_~I~M~O~3-------t 
t-~F~IF~0~0~U~T~4---------t-~1~314D 4Qr.I~2~--0~S~_~I~M~O~4-------t 
t-~F~IF~0?_~0~U~T~5---------t-~1~4'~D ~Qr.I~6~~0~S~_~I~M~O=5-------t 

FIFO OUT6 1187~: 6Q 16 OS IMD6 
t---'-F~IF:..:0~-"'0~U:..:T~7 ________ _+~,BD ~~f-1-'9----0~S~-~I=M"'O~7------_t 

-;Fiil F;..:O::;;::O';_fC;:L;::K ____ .... .:.I71: CK Bb 
c __ ;:O;:S='-A::oC::.T.:.:Ic:.V.::E_-____ -.+-'-llle" REG 

~ 

~ 
t-~:~::~~~-~~~~~~~:~-------+~!~!: !~~:~---=~~:~=:~~~~~:-------t 
t-~:~::~~~=~~~~~~~:~~--------++~7~3D 3Qt-:~---=~~:-~:~~~~~:~~------t 
t-~F~IF~0~_~0~U~T~I=2--------++I~:~4D 4Qt-I~2~--~0~S~I~M~O~I=2------t 
t-~F~IF~0~_~0~U~T~I~3--------++I~.~~D ~Qt-I~S~--~0~S~I~M~D~I~3------t 
t-~F~IF~0~0~U~T~I~.--------++1~7~6D 6Q~I'"'6~--;0;S_~I~M;:O~I;4------4 
t---'-F.:.;IF,,0~-'"'0'-'U:..:T:..:I~S ________ ++1:..:8,~: ~~t-1:..:9;.....--0~S~I~M~O-'I~5------t 

..!..J- CK Bb 

...!..lIe" REG 

'TInT-

FIFO OUTl6 ~ t-~F~IF~0~_~0~U~T~I~7--------tt~!7'!: !~~~6~---~~:-~:~~~~~:~~------t 
t-~F~IF~0~-~0~U~T~I~8--------tt~3D 3Qr.9~---0~S-~I~M~O~I~8------4 

FIFO_OUTl9 8 OS_IMOI9 

t--;F~IF~0~-~0~U~T~2;0--------tt:~!,:: :~r.:~~~--0~S-~I~M~O~2;0------t 
FIFO_OUT21 17 6D 6Q 16 OS_IMD21 

:::~ -~ ~~~~ I 8~: ~~ 1-1:..:9~ __ ~=:=='::::~::~::~::.~ ______ t 
1..). CK Bb 

--..!. lie" REG 

u;-;o-

UI32 

OS IMO('3:0) 

~22B 

DRAUING NU~BERI xxx-xxxx-x 
REV: 1.0 DATE! 8·June·1988 
ENGINEERI Steve Roskowskl 
DRAUN BY: Sieve Roskowskl 
GROUP: System Extension 

APPLE COMPUTER, INC. 

SHEET: 30 orr 46 SIZE: D 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TITLE 

PATH: @GND_ZEAO/OUTPUTlDATA_PATH/P1PE1 (l11) 

.. 
cu .. 

.. .. .. 

~.-------~t~2~8------~------~t~.~8~----~------~t6~8~----~------~t~88=-----~------~t~I~8~8----~--------t~I~2~8~--~~------~t717.8=-----~-------t~I~6~8~--~~------~t71~B~8----~--------~t2~8~8~----~------~t~2~2~8--~ 



.. 
~ .. 

:: 
... 

:: .. 

.. .. .. 

.. 
~ .. 

.. 
N .. 

~ 
\ ' 

~2e ~.e "" 
os 0 OAT 2S:0,,--:0;:S==.",0:.O::A~T;.:0 __ ..:;..!~ 24 NEC41102 1 FIFO.OUTO 

r OS O.OAT1 ! ID IQI-:~;--------2~3~DI8 DOer.2;-----::F"'IF.;o<=;o:i'U;.;T~I---i 
t--C0=:S<'.,",0==.",0'CA"'T2;---87:1~: ~: 96 2221 ::! :~! 1-'43:-----::F"'IF.;0'".-;0:i'U;.;T"'2---i 

OS O.Q,IoT3 FIFO OUT3 
t--:0=:S<'.'"'0==.=0~AT~4;--~13:14D 4Ql-:l~2~------~16~DI3 D03r.9;-----::F"'IF.;0'".-;0~U;.;T~4---i 

os 0.OAT5 14 5D ~Q 15 15 DI4 D04r.l;-;0,.---...... F"'IF.;0'".-;0~U;.;T~5---i 
OS.O.OAn 17 6D 6Q 16 14 DI~ DO~r.l;.:I;---...... F"'IF.;0'".-;0~U;.;T~6---i 
OS.O OAT7 18 7D 7Q 19 13 DI6 D06r.l;.;2,.---...... F"'IF.;0<=;0~U;.;T~7---i 

8D 8Q~~------~~DI7 D07~~--~~~~~~ 

~ CK 8b 20 ur Ifr 1-:5;--'_--iOS:;;.==SC~AN:.::l::-,.-
.--!-"Of REG ~ RTU 1mlf1-:6;-ff_-:i-F",IF",0:.;.:.:R-:S",T."..-
~ 17 UCK RC~rS~++--'F-'IF'-'O'"'."'O"."'C;.:l::;K-<:2 

FIFO.RST- ~~~~1102 
NEC41102 

OS.O.DATa 3 ~ 2 24 1 FIFO OUTS 
l::O~S~.~0~.~0~AT~9~;t1::::::j4~ ID I Q 1-:5;-----+-l+--~23:;.lDI8 Doe ~2~4++::::::::::::;FgIF~0~.~0~U~T~9;~ 

OS.0.DAT10 7 2D 2Q 6 22 DII DOl 3 FIFO.OUTIO 
'-:0=:S?"'0==.O:D'OA=TI~I;++-"';8;..J 3D 3Q 9 21 D 12 D02 r.4;-ttt--';'F"'1 F';0:=.S:0~U;';T";'I::-1 ~ 
'-:O=:S<'.'"'0==.O:D'OAT=I~2:++-"':1 3~ 4D 4Q 1 2 16 D 13 D03 r.g;-ttt--';'F;;1 F';O:=.S:O~U;';T";'1 ""2 ~ 
'-:o=:s<'.'"'0==.O:O'OAT=lii3:++-1;":4;"! ~D ~Q 1 5 1 5 D 14 D04r.1"'0+t+--...... F;;1 F.;0:=.s:0~U;.;T,.;.13~ 
'-:0=:S<'.'"'0==.O:O'OA=Tl~4;J. +--1;":7~ 6D 6Q 1 5 14 D I ~ D05 r.1;':1+++--"";'F;;1 F';O:=.S:O~U;';T";'1474 
t-0=S?"'0?~0C::A'i:T';'15i+1-';'1 8'" 7D 7Q 19 13 D 15 D05 f-:l;';2:tt+--~F"'1 F';0<=;0;';U"T"I~5~ 
t-~""'~~~-~8D 8Q DI7 D07~1i+--~~~~~~ 

~ CK 8b 20 ur Ifr~ 
~"Of REG ~ RTU Imlf~ 
~ 17 UCK RC~t!--

FIFO. WE- ~~e~1102 

..,0"S"'.'S0'".s:0:.:;"~T~24;t1-...;3~~~2:_---__I++--.;2;.l4 NEC41102 1 FIFO.OUT24 

..,0::.S:::::0:.,.,::0:.:::A~T:;;25'+1-..:;;.! !: !:: ~~ :: ~ :~~ ~~~~tt::::::::::::~Fjl F~Ot.~OjU~T~2~5~ 
-i 3D 3Q 9 21 DI2 D02 fi-
Ii" 4D 4Q 12 16 DI3 D03 rs 
it ~D 5Q 15 15 DI4 D04 rjo 
if 5D 5Q 16 14 DI5 D05rj-j 
fi" 7D 7Q 19 13 DI5 D05 fTI 
:..=. 8D 8Q DI7 D07 r-= 

CI_..:O;.:S'-.O::..;C::l::;K~ __ ...... -l-_I:..:I'-l 20 ur Ifr ~ 
.....--!-; R~: ~ RSflI Rm~ 
~ 17 UCK RC~~ 

~~e~1102 

,&.128 ,&,148 ·U68 

FIFO OUT125:01 

~D 
CI>-.!S~SC:::A::!N'::-:""" __ -:-l~ II n:~ FIFO.WE-

.------------':-112 1fl 14 FIFO.RST

~ 13 "iTs 
~ 14 lf41-;& 
-.!! I~ "ru 
.!. 16 R"fTi 
]:~ :fTI S.SCAN1-

~O~S~.~O::.:::;Cl~K~ __ I'"'::-l ClK PAL 

1!t FCTL 

"ui"4F 

OS.DONE-

~OA 

~=C'IF=SO"CA'i:~;.c~:.:-:......-----...;~:-I1I 01 ~ 
~~~~-----~4 12 02~ 

il3 03,# 
i 14 04 fTi 
il~ 0~'i9 
-i 16 05 r.o 
i" 17 07 '21 
ii" 18 08 '22 
IT 19 09 T3 ii lie OIB F--------' 

o ClK 20MHZ 'T III 
C>-......:::~~=~----!..j 112~E~T 

~ 

.£.188 ~2ee 

DRAI,uN6 NUI'IBE5U xxx-xxxx-x 
REV' 1.0 DATEI 8-June-1988 
ENGINEER' Sieve Roskowskl 
ORAUN BY: Steve Roskowski 
GROUP: System Extension 

SHEET: 31 Or: 46 SIZE: D 

APPLE COMPUTER.. I Ne. 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TiTlE 

PATH: @GND ZEAO/OUTPUT/DATA PATH/PIPE1/FIFOS (1ft) 

.. 
N .. 

.. .. .. 

.. .. .. 

.. 
~ .. 

~.t------~t~2~.,.-----~t,.-------~t74.~-----t~------~t~6~.------7t--------f~8~.~----~t--------7f7.I.~.~---...,t~------7t712~.~----t~------~f~I~4~.----~t--------7t716~.~--~·-f~------~t~I~8~.----~t~------7f72.~e~----7t--------f~2~2~.~-J 



.. .. .. 

.. 
OJ 

... 

.. 
~ ... 

.. .. ... 

.. .. ... 

~ ... 

.. 
"I 

~21 ~41 

OS_IMDO 
COLOR_DATO 
as IMDI 

COLOR_DATI 
as IMD2 

COLOR_DAT2 
as IMD3 

COLOR DAT3 

OS_IMD4 
COlOR_DAT4 

OS_IMDS 
COLOR_OATS 
as IMD6 

COLOR DAT6 
OS_IMD7 

COlOR_DAT7 

OS_IMDS 
COLOR_DATa 

OS_IMD9 
COLOR DAT9 

OS_IMD10 
COLOR DAT10 

as IMD(23:0) OS_IMDII 

COLOR DAT(23:0) 
COLOR DATl1 

RAM_ El 
FIFo_o_elK 

'21 141 

~6I UII 

~ ! AI QA 2 
OS_SIMDO OS_IMDI2 

COLOR_DATl2 
A2 

OS_SIMDI as IMD13 
5 

II QI 
COLOR_DATil 

12 
11 10 OS_SIMD2 as IMD14 

CI QC 
12 

C2 
COLOR_DATl4 

14 15 as SIMD3 OS_IMD1S 
13 

DI QD 
COLOR_DAT1S 

D2 

--+ US 211 

~ ClK REG 

~ 

~ ! AI QA 2 
OS_SIMD4 OS_IMD1S 

COLOR_OATIS 
S 

A2 
OS_SIMDS as IMD17 

B1 QI 
COLOR_OAT17 

11 
12 

10 OS_SIMD6 as IMOle 
12 

CI QC 
COLOR_DATU 

14 
C2 

15 as SIMD7 OS IM019 
13 

DI QD 
COlOR_DATl9 

D2 

~ US 211 
...! ClK REG 

~ 
74F399 

3~2 as SIMOs as IM020 
4 COlOR_DAT20 
S 

A2 
as SIMD9 OS_IMD21 

B1 QI 
COlOR_DAT21 

11 
12 

10 as SIMD10 OS_IM022 
12 

CI QC 
COLOR_DAT22 

14 
C2 

15 as SIMDl1 as IM023 
13 

DI QD 
COLOR_DAT23 

D2 

us 2:1 
ClK REG 

'u;sg-

.68 .80 flee 

~121 U41 

~ as SIMD 23:0 

3 AI QA 2 as SIM012 

A2 
as SlM013 

B1 QI 
12 

11 10 as SIM014 
CI QC 

12 
C2 

14 15 as SIMD1S 
13 

DI QD 
D2 

r-!.- US 211 
~ ClK REG 

~ 

~ 
3 AI QA 2 OS_SIMD1S 

A2 
as SIM017 

B1 QI 

11 
12 

10 as SIMD18 
12 

CI QC 

14 
C2 

15 as SIMD19 
13 

DI QD 
D2 

-!: us 211 
.....! ClK REG 

~ 

~ 
3 AI QA 2 OS_SIMD20 

A2 
OS_SIMD21 

BI QB 

11 
B2 

10 OS_SIMD22 
12 

CI QC 

14 
C2 

15 OS_SIM023 
13 

DI QD 
D2 

1 
9" US 211 

- ClK REG 

~ 

t129 '149 

U61 US8 ~211 .£.221 

DRAU I NG NU~BER I xxx-xxx x-x 
REYI 1.0 DATE' 8-June-1988 

APPLE COf1PUTER, INC. 

ENGIN[EIU Sieve Roskowski 
Ground Zero 

DRA~N BY' Sieve Aoskowskl 
GROUP: System Extension 

THE-BLOCK-TITLE 

SHEET: 32 Of": 46 SIZE< D 
THE-PAGE-TiTLE 

PATH: @GND ZERO/OUTPUT/DATA PATHfPIPE2SUFF (1/1) 

t160 f18B t298 .228 

.. .. 
+-

.. 
OJ 

+-

.. .. 
+-

.. .. 
+-

.. 
t. 

.. 
t-

~ 



.. 
! .. 

co 
N .. 

.. 
co 
co .. 

.. ., .. 

~ 
\ )' 

~28 ~48 

AOoR(" ,01 

t28 t48 

~98 ~18' H29 

OATA131,01 

t68 t88 flee f129 

H49 H68 ,&.l88 

OS IMoO ., ~8 
'~IMOI •• ~I 
os: IMo. .3 A2 

Dela DATAl. 
DI19 oATAI3 

os: IMo3 
~~O~S~'M[o;,I.~~~A3 

D2 :: ~=~=:: 
D3~--~~~-----t--i 
Olilo COLOR_oAT1. 'OS: IMOl3 ~ A4 

os: IMo,. ~ :: 
~~Q~5~IM[O~115~~~A7 os: IMO •• 
~--OS:~~'M[o~'3--4-~AB 
~--~~~--4-~A9 

hin 
CLUT_WE- ! na~ 

02 113 ~OLOR .. oATI4 

~! 14 COLOR_oA~ 

~.~ N 

IS 

os 

urn: 
1., A8 

3 A4 

4 A6 

6 

A9 

m~ 

ISO 
a DATA 16 

D8 19 oATA17 

DI 15 DATAl. 

:; 16 oATAI9 

110 COLOR_oATI6 
01 COLOR_OA-
02 fl. 
~! 14 COLOR_OAT,. 

f!2. ~ N 

~ 
ISO 

OS_ IMoO I., D8 a oATA.O 
OS_'MoI DATA., 

~~O~S_I:;;;:Moo;-'---li.FH'" :! 16 DATA •• 
'QS~ IMOO "- D3 16 DATA.3 

~-~ OS:=.;I:;Moo;;.;1:I';-'-+lf-7IA4 01 10 COLOR OAT •• os:: IMol3 

~299 .&.Z28 

COL':'R .oAT('3:0L 

t149 

f!2.~ 
~ 
CY7CI50 

t168 

DRAI.IIN6 NUMBER: XXX-XXX X-X 
REY: 1.0 DATE: 8-June-1988 
ENGINEER: Sieve Roskowskl 
DRAUN BY: Sieve Roskowski 
GROUP: System Extension 
SHEET: 33 Or: 46 SIZE: D 

~PPLE CD~PUTER, INC. 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TITLE 

PATH: @GND_ZERO/OUTPUT/DATA_PATHfPIPE2AAM (1I1) 

fl8e t2ee t220 

.. 
'" .. 

co .. .. 

.. ., .. 

.. 
t 



.. .. 
:; 

.. 

.. 
'" .. 

.. 

.. .. .. 

.. 

.. .. .. 

.. 
'" .. 

.. 
" .. 

.. 

.. 
N .. 

~28 ~4e ~6e 

OS_SIMDO 3 ~ 2 0 VD EO 

•·:::~0~S~-~S;'IM~D~I~::::::::::::::::::~4~ID IQt5~::::::::::::0~-~V~O;-~E;I::::::~ 
OS_SIMD2 7 2D 2Q.-S O_VO E2 

t-~O~S~_~S~IM~O~3;-----~8,-i3D 3Qr.9;---~O~_~V~O:=_~E"'3--~ 

~:-:::~: :!:::: :! ~=~~=~: 
as SIMDS 17 6D 6Q 16 0 VD E6 

t-...:o:..:s::_..::s.:.:�M::;D:..:7 ______ ...:1,,8~:: :: I-l"9 ____ 0::...;V,,O~E.;.7 __ ~ 

4 CK Bb 
'-'- l!"e" ~E6 

~ 

as SIMD8 3 ~ 2 a VO_E8 
~-;O~S;--;;ST.IM7.0~9;----tlr.4' I D I Q 1;5:-----0-===_ V=::D?_"E=-=9--~ 

t-~O;.;S:=-"'S.;:IM~D;,I:_;O'---I+_-::_l~: ~: r.:;-__ ...:O:?-~V"'D:=-~E71 O~~ 
~_;O~S:=-~ST.IM7.0~I~I~--Hhl~3 4D 4Ql-l~2~--0-===V=::D~E:-;171~ 

OS_SIMDI2 5D 5QI-7:~--0=-~V=::D?-"E:_;I=2~ 

~:=:::~:! :~ 6D 60:: ~ ~~=~:! 
OS_SIMDI5 1. 7D 7QI-,~9~--O-===V=::D~E:-;,-:-5~ 

t-""=:":~~--~I-"-lBD BQI--''-~~~~--t 

>4 CK Bb 
--.!. l!"e" ~EG 

'ui7;-

~ 
~:::~O~S~-~S~IM~D~I~S=:::::::::~~~! ID IQt:~::::::::::::O~-~V~D~-~E~'t6:::~ 
r ~:=:::~:~ 7 2D 2Q r6 ~=~~=~:~ 
t-~O;.;S""'S.;:IM~D;,I:-;9'---1+--:-l3D 301-9~---O-===V=::D~E:-;I=9~ 
t-~O;.;S""'S.;:IM~D~2:-;0~--~,-:-l: 4D 401-,~2~--O=_~V=::D?_"E:-;2=0~ 
t-~O:-;S""'S.;:IM~O~2:-;1----~1~4 5D 5Ql-l:-;5;---O=_~V=::O~E=-=271~ 

OS_SIM022 17 6D 60 16 a VO E22 

~"O:..:S::-..::S:.:IM:::O::.:2=3'---l+l..,.:: :: 1-':..:9~ __ 0"='V:..:O'"'-"'E:::2::.3-4 

~--=E-~D~A~T~-~C=LK=_~I-:-l: CK Bb 
~--;:;EN"'-=-=O,,-"'A:::O.::O;.:R-.... -'-ll!"e" REG 

~ 

os SIMD(23:0) 

~se ~I.e 

~ 
~~~~:~=~:~::T.~~~~--~!~!: IQ~~~~~~-~~~2=~~3~~--~ 
t--;0:-;S:=-",SiiIM'ii0;-;2;-__ ~:,-i 3D ~: J.:::-~0~_;.,V0:2_=:0~2;-__ ~ 

:::::::~~~:~=~:~:~;~~:~::::::::::::~13~:: :: ~1~2~:::~~;-~~V~~=~~~:~:::::::::~ 
t-~0;-;S~_~S~IM~O~6~--~14~6D 6Ql-l~5;-~0:=_V~D~_~0~6;---~ 

os _ s 1M 07 : ~ 7D 7Q 1-1-:~:t:::~O~-VtD;_~0~7~:::::::::~ BD BQ 

4 CK Bb 
t-=- l!"e" ~E6 

~ 

U28 U4S U6e 

DATA(31 :0) 

use ~2ee 

VO.O 23:0 

DRAUIN6 NU~BE~' xxx-xxx x-x 
REV_ 1.0 DATE. 8-June-1988 
ENGINEERs Sieve Roskowskl 
DRAUN BYI Sieve Roskowski 
61WUPt System Extension 
SHEET: 34 or: 46 SIZE: D 

o VO E(23:0) 

APPLE COMPUTER" INC. 

Ground Zero 
TH E -BL OCK -TITLE 
THE-PAGE-TITLE 

PATH: @GND_ZEAO/OUTPUTfDATA PATH/PIPE3 (111) 

co .. .. 

.. 
'" .. 

.. .. 
;: 

.. 
:: 

~~------~t~2~8------~------~t~4~.~----~------~t6~.~----~------~t~8~.------~-------t~I~.~.~--~~------~t~I~28=-----~------~t~I~4~.----~--------t~I~6~.~--~~------~t71~8e=-----~------~t~2~.~.~--~~------~t~2~2~e--~ 



.. 
N 

-+ 

.. .. .. 

.. 
CD .. 

.. 

.. .. .. 

.. .. .. 

CD 
N .. 

~2B 

o VRAM Cll. 

E V ADDR(8:0) 

~4B ~81 ~12B 

- - U1a. 

~!1i! 51 TC1MVRAM 

N N 

o VO E(23:0) 

U48 U68 ,U8B 

TC1MVRAM 

~ Dsr SBI f'1;"O:-';;~==~='::':'~;':::::::;';~--+~ 
~8 ~r ::~ E5;---+.V=_D~A:;T;,:Ai';'~''-_+i 

V_DATA23 

N N 

D~AU[NG NU"BE~' xxx-xxx x-x 
REV: 1.0 DATE: 8-June-1988 
ENGINEER: Steve Aoskowski 
BRAUN BV: Sieve Roskowskl 
GROUP: System Extension 
SHEET: 35 on 46 SIZE: D 

V _DATA(95:0) 

APPLE COMPUTER, INC. 

Ground Zero 
TH E-BLOCK-TITLE 
THE-PAGE-TITLE 

PATH' @GND ZEROIOUTPUTIVRAM1 (111) 

.. .. 
+-

CD 
N 

+-

CD 
CD 

+-

~t;----'t~2~B---~---~t~4~8'---'----~t6~8'---~----'t~8~B---~---~t"I~8~8'---''----~t712~8'---=----~t''1~4~8'---''----~t7'6~8~--~---~t~1~8=8--~----t~2~8~8:--~:----~t~2~2=.-~ 



.. .. .. 

.. 
OJ .. 

.. .. .. 

.. 
CD .. 

.. .. .. 

.. 
OJ .. 

1'-'" 
\ ,/ 

~2a 

t21 

~41 

N 
,- 1- UI88 

~:if! TCIMVRAM 

'oo roo 

TCIMVRAM 
I ••• 9 V .DATA2. 
~ Dsr '·'10 .DATA29 
~ gsr ••• .DATA30 

HH---;;'--;:;L"---1r-/-;rs7l~ $14 .DATA31 
01 _00' 12 .VO 04 

t-*'RAS;'i"·.:::......---1r-r.,71.JT:1lr 101 13 .VO 05 
t--:: C:':':;;:,AS2;-:-'-+-+':2,7/8~ 102 0_VD_06 
""""W='EI-.-I--I-O'14';;fA! 103 0_VD_07 
~';';'::_-'-::AD=ORO'-+-f-=-:-l26JD:\l'f 104 

_AOORI 26 AI 
_ADDR2 2' AI 
_ADORa 23 A2 
_ADDR4 20 A3 
_AD DRS 19 A4 

I. A~ 

_ADDR7 22 :~ 
t--=,,-,_.:.::;.ADD=R8-t-+-'-lA8 N 

t.e 

- - UI89 

~:I:iiill TCIMVRAM 

roo roo 

t68 

~81 

t89 

ule ,U28 un 

TCIMVRAM 

..----d Dsr SIl 9 V .OATA32 
I ~ gsr SB2 10 V_.OATA33 r. R sn l5 V .. OATA:J.4 

r-I-+--==-==-_+-+.-8~SC SI4 V .. OATA35 
OT _OE' 12 0_ 10_o8 
RASI' JT:1lr 101 113 0_ 10_09 

CAS2' 128 ~ 102 o .. VO_OIO 
WE2. fA! 10. o .. VO_OII 

AD ORO 126 ~ 104 
ADDR' 125 AI 

~~~:! 124:~ 
~ ••. - 123 A. 
ADDR4 A4 
AD DR. AS 
ADDR. AS 

DDR, A? 

DDR. AS N 

,- 1- U'90 

~ :i~! TCIMVRAM 

'oo roo 

TCIMVRAM 
I Sll 9 V OATA36 

~I!!r $B2 10 DATA.: 

~IR m ~:~:~: 
H-f--::O:::'T .• --=-OE'--+-+'-:;;I,...-"pSC $B4 12 VO_OI2 

RASI' 161:;';U~ 101 13 '0/0_013 

~~ C;'AS~2t''=--=--=--=,t-_t.\2--"-~I;;;,rAS :~~ VO. 114 

~~~WE2~'~+=t.i~ilJD:\l'f 104 'o/Il.OI • 
AO_ORI 25 AI 

24 AI 
23 A2 
20 A3 
19 A4 
18 AS 

AOOR7 22 :~ 
~:£~~~~=t~AS N 

1- - UI91 

~tl:~ TCIMVRAM 

roo 'oo 

tlee f12e 1140 

.&.169 USB ~2ae ~221 

TCIMVRAM 

~I."' SIl 9 V_OATA40 
~ gsr SBe 1-:1,;:..... 0..;,-: V._D~"A:;'rA~'· __ --t 
~ V. )ATA.2 

V._DATA(95~ 

DRAUING NU~BER' xxx·xxxx-x 
APPLE CO"PUT[~, INC. 

REV' 1.0 DATEI 8-June-1988 
ENGINEERI Sieve Rosko.skl 

Ground Zero 
DRAI.IN BY: Sieve Aoskowskl 
GROUP; Syslem Extension 

THE-BLOCK-TITLE 

SHEET' 36 or: 46 SIZEs D 
THE-PAGE-TITLE 

PATH' @GND ZERO/OUTPUTlVAAM2 (111) 

t160 flOB t208 1228 

.. .. 
+-

.. 
N 

+-

.. .. 
+-

.. 
CD 
+-

::: 
+-



.. .. .. 

.. .. .. 

.. 
~ .. 

co .. .. 

.. 

co .. .. 

.. 

o VRAM CTL 

E v ADDR(8,0) 

SHIFT.CLK 

~6a ~Be 

TCtMVRAM 

~ DSr SBI!-;tC:O'-~"==:~"':"'~"':;-;:":---
~ QSr SB2 f":SC'--V".=:D"'A"'T"'A"'S"O---i 
"8 R SI3 !.;;--V".=:D"'A"'T"'A;';S';;I---i 

rlH-"'DT-.""O"E""'-+-+"'"1 ~, se SB4!-;tC:'-O::=:.V:;;D"'."'E;:0"'---~ 
t--;R"A"'S",."'.--+-f-:t'"'6:-iJJT:lJr IOIf-:t"'3-0=."'V"'D"."'E:::'---' 
""C";ASii:3=---+-f-:2"'8'-tm I 02f-:2=--O~V"'D""'E==---4 

~_W~E~I~:~~~-+'~4~~ :~:~3~_O",·~V~D~·~E=~ __ -4 
E. v .ADDRO 2.6S AI 
E.V.ADDRI 
E.V.ADDR2 24 AI 
E.V.ADDR3 23 A2 
E.V.ADDR4 2, 0

9 
:: 

E.V.ADDRS 
E. V .ADDR6 18 AS 

E.V ADDR7 ~~ :~ 
~~E~.~V~A~D~D~R~8-+ __ ~O~~:~:~9~4_~N~ 

~:~ ~ TC1MVRAM 

N N 

TC1MVRAM 

----.f DSr SI I !-;,'"'0,_"V.=:O",A",T",A;;S=2 __ +i 

~ QSr SI21-:-'-"~ ==:~"':"'~"':;;::-7----1-t 
-i R Sl3 !.;;--V".=:D"'A"'T"'A;;S""S--+i 

+-"r-"O~T~.O::;E-.---+-l~,~, se SI4!-;''"'2'-=O=:.V:;;O~E~4"'----1-t 
~~;RgA~S~'~' ::::::l::::tt~s~JJT:lJr 10 1 tt~3::::~O~. V~O~~E~S::::::::::: 
r- CAS3.. 28 IAI 102 '2 0 VD_ES 
t-''iW~E~I;-.--+--f';':4'"'CH :~!fi3:--~O"'.V"'O~E~7'--~ 
t--;Ei.:':V".A'-O::;O::;R::;0:-f-l-:2"'s,", III::iir 

t-~E~.i;v.~A~O~O~R~t--+-l~2~S AB 

E.V.AOOR2 24 :! 
~.~=:~~:! ~! A3 
E.V.AOORS 19 A4 

~:~.:~~:~ !: :: 
E.V.AOOR8 17 :~ 

~~~ ~ U19S 
C?~idi ~ TC1MVRAM 

N 

o VD E(23,0) 

UII U2B U4B 

TCtMVRAM 

~ Dsr SBI 10 ~=~:~::~ 
~ Qsr 512 S V.DATAS8 -i R SI3~-:;'=;:~~---i 

r-IH,-~",:-s-::~",~,..·-+--t",":71! :LOE ~~~:~ ~=~~~~r 
t-C~A.;;S::::3:-' __ ~-+2~148:-i~ 111 000 34

2 32 O.VD.El0 
WE2' N...... O.VD.El1 

E. V.ADDRO ~: AS 
E.V.ADDRI 24 AI 
E V.ADDR2 23 A2 
E.V.ADDR3 20 A3 
E. V .ADDR4 19 A4 
E.V.ADDRS 18 AS 
E.V.ADDR6 22 A6 
E.V.ADDR7 17 A7 

~~E~.~V.~A~D~D~R~8-+_~;AB 

~.~ ~ U196 
M:dJ ~ TC1MVRAM 

~~~ g", U197 
C?~q ~ TC1MVRAM 

N 

U6B use .&.288 

TC1MVRAM 

~ Dsr SBlI-:''''O,_i;~''i=~:<':;''~",:';~~s----t 
~ Qsr SI21-i-''-i;v''iD:<'A;''T"'A';6~6--~ 
-i R 983 ~-""V"'.~D::;A~T~A6~7;--~ 

r-IH-D"'T-.-::O"E,...-+--t",I71, se SI41-:''''2'-~O''i.V~D~.~E~'~S--~ 
t--iR~AS~2:=.--l~t;" si:-lJJT:lJr 101 h,;':3;-"O"'. V"'D~.=;E;;'~7--1 
~C~A~S~3~--t--t~2718 m 102h2~~O~V~D~E~';--~ 

h",W",Ec:3-7'==+--+",U;..t~UE :~:1-'3,-...:::O==V:.:D",=::E:.:1":: __ -f 

~. ~ =:~~:~ ~: AS 
E.V.ADDR2 24 AI 
E. V.ADDR3 23 A2 
E V.ADDR4 20 A3 
E. V .ADDRS 19 A4 
E_V_AODR6 HI A5 
E.V.AOOR7 22 A6 

~~E~.~V~.A~O~O~R~8-+_rt~7;:~ 

c ~~ i.. U198 
::;:idiI iil!! TC1MVRAM 

TC1MVRAM 

N 

~ Dsr SBlI-';"0:--';'~:=:"~7:~"':::;:;;:c--+-f 
~ Qsr SB2!T'-';'V:=."07A T"'A'"7';0c--+-f 
-i R 513 ~-';'V:=."OA7T"'A'"7;;,'--+-f 

+-"I--"D~T~.O::;E~.---+--r.,~,,",se SB4~';"2:--~O:=.~V~O~.E~'~0~--+-f 

~~RiiA"S;:2_-_--t_+2",t ::-t:ri0E :~! ,",'"3~.,;O,=.;:,V;,O..,E.,2,,,t'__-4 
I-'C'i:~~;;;~::'--+---+"'4:-tCH I 03 ~-';:~:=:S~"~"i=~~~~~;--~ 

1-~-~ei-.;V'f".::;AgO~O~R~0::~=t':'20iS~? 1041"--=====---4 
E.V.AOORI 25 
E V.AOOR2 24 AI 
E_V_ADDR3 23 A2 
E_V_ADDR4 20 A3 
E.V.AODRS 19 A4 
E V AODR6 18 A~ 
E V AOOR7 22 A6 

t-~E~.~V.~A~O~O~R~e-+ __ r'~7;:~ 

5i~~ e.. U199 
loi:idJ ~ TC1MVRAM 

N 

~22B 

V DATA(9S~ 

DRAI.lING NUP'lBER: XXX-XXXX-X 
REV' 1.0 DATEI 8-June-1988 
ENGINEER: Sieve Roskowskl 
DRAUN BY. Sle .... e Roskowski 
GROUP: System Extension 
SHEET: 37 on 46 SIZE: D 

Ground Zero 
THE-BLOCK-TITLE 
THE-PAGE-TITLE 

PATH: @GND ZERO/OUTPUTfVRAM3 (tit) 

.. .. 

... 

.. 
OJ 

... 

.. .. 

... 

.. 
t 

.. 
OJ ... 

~t'-------.t.2.9------'-------~t~4~B'-----'-------~t"'~9'-----'-------~t8~9'-----.. -------.t~I.99.-----.-------~t~I~2~9.----..-------.t~14~9.-----.-------~t~,~.~B-----..-------.tTI8~B.-----.-------~t~2~9~9,---~~------.t~2.29.---J 



.. ... 
::; 

CD 
OJ 

~ 

.. .. 
~ 

.. 
CD 
~ 

.. .. 
~ 

to ... 
-+ 

.28 

o V ADDR(8:01 

'28 

>48 >68 

TC1MVRAM 

QSF 

R 

0 __ AD DR. 122 :~ 
_ADORB A8 N 

.48 

,;: !~ U201 

~:~:iril! TC1MVRAM 

I'" r'" 

'S8 

>a8 U88 

o. VI> 0/>'·.\ 

.88 fleB 

U28 

A8 N 

,?:I~ 2..' U203 

;;;;:«I:~ TC1MVRAM 

I'" I", 

1120 

"'148 J,168 

1'140 t160 

,"189 .&.28e "'229 

V OATA(95:01 

DRAIHNG NUf'lBERt xxx-xxxx-x 
INC. 

REVI 1.0 DATE: a·June·1988 
APPLE COMPUTER, 

ENGINEER' Sieve Roskowski 
Ground Zero 

DRAUN Bya Steve Aoskowski 
GR:OUP: System Extension 

THE-BLOCK-TITLE 

SHEET: 3. on 46 SIZE: D 
THE-PAGE-TiTLE 

PATH: @GND_2EROIOUTPUTIVRAM4 (111) 

t188 1'200 t228 

.. ... 
+-

.. 
OJ 

+-

.. .. 
+-



.. .. .. 

.. 
~ .. 

.. .. .. 

.. .. .. 

.. ... .. 

.. .. .. 

~28 ~48 uea "128 ... 148 ·&.169 ·UB8 .&.2BB 

o WE ClK 1 74AS32 1 nV~32 WE1-
C>~~~~----~~~2' }_3~ ___ ~~~~~_~ 

.- U213 ~~. 

__ ~~~:~:::~~O~I ____ ~~~B~:~:~~~~~~T~A~~~~~:-------~ 
--~A~A~B:S~T2~--~~4 12 ~~1~7~~~-~~------~~ 

±t>.74AS32 1 AES42 
5 >-~6 _____ ~A~f~2~~W~E~2~--~ 

~B r U213 ~~. CTL BNOl 

--,A""_"'w:=-==-----7lS 13 n Iii l TCH DB 
~~~-----~6 14 14~1~9~S~TO~A~E~0~E~N~-----~~ 
A_Bn i" IS BI-:2"'0~===='-'--------= 

t-::"':S:N"'-=-l----------:-I! 11 liT:: ~o 74AS32 1 AESS2 
t--:~:;;":----------7I12 ~l-il"'5----------' 9 >-"". ____ --'-...;Rr;I-.;;2vc......:.W:.:E:::3-'--~ 
~B"'-~EN~2~-----------------~13 n~----------~~ ~~ . 

-;R;=_~S~T;;'2 ------:-l. 16 R fii J--:B:..::E:::N~3:.-=.--_______ ;.t 14 14 ~ U213 
-;.A"'_;,ST;;3:-----~9 17 V"~ 
~~~--------~l~O 18 II~--------------~~, 

RESET- iT 19 

=~~~~:~:~:±~Otl===============~:= :i~~~:~E:.:N:-C~A~B~-------~ 
~A!;;ii;.S;,,~~;;:-_______ -;.t 17 TIIT ~ R_ST3 
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