MIne Cq
Karl Grabe
Apple Computer I
Mail Stop: 22L. 0oz ;
CUPERTINDO, CALIFORNIA 25014

= MeR AN yawl!







f/,//ﬁ("i

4 3 $ 2 1l 1
( REV|ZONE| ECO * REVISION '[ Aa
NOTE: UNLESS OTHERWISE SPECIFIED ;
FDBUSCABLE — D
(i e 3
() ] i [ s | £
8 T2 J3 i /J 7
TWM PORT & FDBTESTER
SLOT)
J! o INTFAE BDTATRPY ! =~ Y oK
Jo covpucmr—>| | | e
CABLE ,
TwM PRT —i> / g;‘,”f‘ i
20 CoNDUTOR | _ : c
& gt T
k___~,_/' H l
a J ||
L = ~ |
HZA 1 iFIE 1 GAME T/ ~ | !
Bdbs cables) ]
33 ’E/‘?/ P
((  sor3 -~
‘_%L é J3 :_,
J4 L z
T2 =
DMA CopyT RoL + =
SlGN ATURE T
. "SLAT & =
L3/ I ITEM| QTY | PART NUMBER DESCRIPTION Ny
/¢  TOLERANCES DRAWN 8Y 1 i
ke (olk 745 e ——
Hpseas ST T M e 275 eappia computer Inc.
DECIMALS 5 3 A 2 T
‘;i i APPROVED BY DATE Tgu%%gfﬂz—/go‘g’ aB‘-E
- ANGLES XX.X
TEFE Q@NTROWER FRACTIONS o
ste7T ] DRMENSIONS R PARENTEESE RELEASED 8Y DATE
L_J_'__r i -G i SIZE DRAWING NUMBER A
MATERIAL: B |7SkA Co2Z2
THIRD ANGLE PROJECTION
i DO NOT SCALE DRAWING NEXT ASSY. | FINISH: SCALE: %L “#’-" ]iHFET OF J
a | 3 L o | 1



4 3 ‘ 2 1
r pev |zone | gcon REVISION APPD
NOTE: UNLESS OTHERWISE SPECIFIED Sup{ Deck Bus npd Vides
— Connector Net Showhn, '
/'TJJ'O ectln o { whn 14 D
f/s:z —] e
oS 1] (T 781§ —HRLATA 2 |
12
' T 5 — e ———
T6-5
‘ 153 }—————‘L
: J 12 Soawo .L
TI66 S
DBy 3 7
-
; {3 /O
! | /)
79 2 /2
| 3 < 1~
A € lines li 14 )
Lo 8 e o - z
Ji5=¢ - £
3
z
[
- =
[ JA- DB/S T
15 ﬂ—T =
™ =)
Jk = - ITEM| QTY | PART NUMBER DESCRIPTION S
P T DRAWN BY DATE
e [ rase LERANCES o |Mike Golins 1208 fls] ne. [
Jiz DIMENSIONS ARE IN INCHES. m
CHECKED BY DATE -
DECIMALS X+ ____
XX ¢ TITLE
XXX+ | ApPrOVED BY DATE w ,R,~6 D,‘ ‘R‘ ” SYSTEM
ANGLES XXXt TreY Con o~ -
FRACTIONS N NECTD
DIME INP SIS RELEASED BY DATE A
¥ T, SIZE DRAWING NUMBER :
MATERIAL: B |TSKAOOZY
THIRD ANGLE PROJECTION
ol DO NOT SCALE DRAWING NEXT ASSY. | FINISH: SCALE: SHEET/  OF /_J
a | a A & | 1






N/

4 3 ‘ 2 1
{ REV.|2zONE | ECO# REVISION APPD
NOTE: UNLESS OTHERWISE SPECIFIED
ﬁ FOBUY S caBLE e — D
/ B - — \
T Y [ e -
B T J3
TWMPORT & FDRTEV TR
SLOT)
L __J INT FICE 1B DRl 2
: s e
— (Sz \;ﬁ PORT W é‘f CONDURR / ; s "‘f
o | BLE
_— TWM PeRT —b /
20 CoNDUT DR , c
L st ~——T] g W
bty \erm et i
( e - N ) K — 1 - ' PC BOARD w/TH
T EEl CONNECTORS
> j ' o | I
7 /6 Con DucTOR RIBBON Adx MEMORY Catspec 2
SLo73 so17 TESTER BOARD -
1 L& Teca - ;
ﬁ J3 1 i R
Ju \ E——1 | BoARD g
=
-| DMA CoONTROL Y =
l— Sl6HNDTUPRE =
SLoT & =
-1 [ ITEM| QTY | PART NUMBER DESCRIPTION o
TOLERANCES DRAWN BY
qmss OTHERWISE sPeCIFIED | Mike Golliws  12]1 7)&# m nc
HP 5005 DIMENSIONS ARE IN INCHES.
CHECKED BY DATE
DECIMALS X+ ___
S XX 4 APPROVED BY DATE TR BOARD TEST aBLE
- p L g v | CoNFIGuURATION
ANGLES  XX.X% ___
IEEE muFR FRACTIONS o RELEASED BY DATE
ste7 7 DIMENSIONS IN PARENTHESIS - A
———————l 71 r - ARE IN MILLIMETERS. SIZE DRAWING NUMBER
MATERIAL: B |75kA oo02Z
THIRD ANGLE PROJECTION
\_ DO NOT SCALE DRAWING NEXT ASSY. | FINISH: SCALE: th eforx | SHEET OF ., .
a I ] K ”n 1






N/

r REV.|ZONE | ECO # V REVISION A"a
NOTE: UNLESS OTHERWISE SPECIFIED e[ Bs 2ol Desigrnters ¢ KOM [Hnit legic. 7A 7
PAL/
g RSEL e
e g 1
s 7413 0o
o] = %
T €t M i 2 ik =L — RN SELEST
/? 8 oo 4‘_4 A;__lﬂ. Ao_&! D L =i oy | S—
I_s’ 4 /6 A A.’_51 m__ﬂ‘ A ¢ kAQlSBW A
o8l ), i As | 4, —24 H— csessy -
7 A 1‘_4 A' 1 A -I_‘ PROK"_.S. Lo B FAS MSBY = -
6 —11 Sy Ayl 2z 2 4 AS {2~ cas msay 5
9 L3 Z As Ay 3 Rhé—i' 12_p ‘ZJ:HI "L—.’z Roum csBy
—2] A mdl] O P = - RomMsBY &
7 P 4 17 s
o 4p Ay "313 /C / % T 1—4 GA
97 o puasdvym & A
My 7 lo = 2 e | oUD
| 19 /4 1Lgq oy
sl 7 <4 [ rememo ] e A
y 4, 13! MEUSI2E I
[ Gk xy I P DDR 55 Zo
! i , —& C5E
3;_..& V.SL_.:Z A2 3 PROK —AL] Mo Vec (3 .g :
SR L T ,.' Ay 0 e — - + ol i
(e el w4 a— e« 1% It gl
= L A3 —‘Lng | ' : g
) ’,1 Av_ - 2 W CcAds 2} 746874 Fower 1o GUD by pass sy olker !
24 3 As e (3 o N2 3|4 | part with Okl
" e | SN B oD S e :
]
£ (3 ’ i
— ‘.1" : AMSELLe T —5c H_:'K"“l“' ITEM| QTY | PART NUMBER DESCRIPTION
- B l' Ve {~  TOLERANCES DRAWN B ’ DATE
B af & s _. e caere e |MKEGllns roAy/sS) ‘pphmln b
2‘ ll “C 1— c’rL  eniiea P CHECKED BY DATE
17 ‘/ »/LEC_B x:;f | ArrrovED BY DATE e A"" M/ T"*"’ Cord
14 _ ANGLES XXX
1 —_— Rk w FIA('TION:” * ;"‘ RELEASED BY DATE
- ARE IN MILLIMETERS
E SI1ZE DRAWING NUMBER
%) i /2 PH : MATERIAL: B J5KA o000/
__J/ wLS THIRD ANGLE PROJECTION
L s 24¢ DO NOT SCALE DRAWING NEXT ASSY | FINISH SCALE SHEET | oF 1

4 l 3 2 2 I '



' |

-

NOTE: UNLESS OTHERWISE SPECIFIED

1>

[\
U

PEFPIP
shhfe

FRTTIT

C|7A

PHZ 1 l

PORPS SO p

1
INE REVISION APPD ‘
“
g ’ '
b | %
2 Py
4
Ay
rA .
Oy &y =
Fuams
msay
L# AD
mSmy
L
g7 c

ﬂ
creRLl o [' — ¢
s ~ el ITEM| QTY PART NUMBER DESCRIPTION -
‘, TOLERANCES DRAWN BY DATE 4&
| Emur—’; %o s atve [hire G il ”mm
LoaDusBY — T~ Lo APLLBY 9’* ENABLF 58y DIMENSIONS ARE IN INCHES. e — .
DECIMALS R — A, % T *
x;: : T | ApPROVED AY DATE -y & M
ANGLES RERy T =
1B FIA(TION: s 3 o | RELEASED BY DATE ,
: G el SIZE DRAWING NUMBER & .
PALT MATERIAL: A O00/. ,
12K 6 THIRD ANGLE PROJECTION
¥ DO NOT SCALE DRAWING NEXT ASSY. | FINISH: SCALE: SI‘IEETZ OF '2_ 1
i 3
a | 3 4 2 [ 1



TO: Randy Carr
FROM: Mike Collins 12/17/85

SUBJECT: Aux Ram Slot Test guidlines.
TSKA 0023
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OVERVIEW:

The card contains ram and a bank of softswitches for testing
the auxillary memory slot functionally. There is a 44K by 8
bit memory on the board mapped into the memory space as
documented below. To control the mode of the card there is
a bank of 32 soft switches that allow the test to be
switched into varous modes. The philosophy is to test the
slot by feeding addresses back into the data bus from the
address bus. The softswitches contro)l which byte of the
address field is read onto the data bus and there is a mode
where the card will act 1ike a ram such that a memory
diagnostic can be done.

SOFTSWITHES:

The softswithes can be accescsed in any bank of ROM that
decodes to the auxilary memory space. I used FO to check
out the card. The first 32 (1F in hex) addreccses in the ROM
bank, address the soft swithes. All even addresses clear
the swithes. After power up it is a good idea to addrecss
each of the even addrecsses in the firet 32 to clear the
switches. After thice the switches can be set as needed.

The function of each odd switch is documented below. The
even addreces below these odd addresses will clear the

swi tch:

ADDRESS FUNCTION

01 NU

03 Select RAM mode of operation.
Must be turned on for card to act
like a RAM,

05 F~S LSBY. Card reads back RAS

address when a read is done
from a RAM bank in AUX space.

07 CAS LSBY. Reads back CAS
address. Thie includes some
bank address information. See
below.



0% RAS MSBY. Reads back Upper RAS
address. This has the upper
2 bits of the RAS address,

0B CAS MSBY. Reads back upper 2 bits
of CAS.

0D ROM LSBY. Reads back first 8 bits

OF ROM MSBY. Reads back 2nd B8 bits,

1 RSEL AND RW. Reads back bank select

Returns RAM bank address.
RW will always be in read postion,

13 MEMSIZE Forces mems z€
changes the bank map.

15 BANK ADDRESS. Reads back the bank
address that comes down the data
bue during the access cycle when
PH2 ie high. Used for reading ROM
bank select.

All of the above modes must be cleared before another one
can be selected. The only exception is the MEMSIZE bit
which can be in either position.

BANK ADDRESS:

Bank address for ram varies depenting on MEM SIZE bit. The
least signifigant 8 bits of address are presented to the
card using the RAS falling edge. The other addrecces are
not so straight forward. The use of diagrams is the only
way to explain the address mapping situation.

9 Bit address field or 254K ram mode. Set MEMSIZE = 1.
The addresce field looke like:

6

Ras 2 2/ 267 F 2 A P
15 (4

cas B1 2 27 2 223 257 g

The right most 8 bits are presented to the data bus by RAS
LSBY and CAS LSBY softswitches (05 or 07 swithes).

B2 is ignored in this mode but the card presents B2 to the
bus in the D1 data position when the CAS MSBY (soft switch
0B) is read. This signal is simply not wired in the current
version of the 2546 memory card. B4 and B3 are in the Row
select word. That is the word that is read back after soft
switch 11 is set. The format of the CAS MSBY word is:

X X X X X X B2 Bl



And the format of the Row select word Ist
0 1 0 1 0 B4 B3 1|

The least signifigant bit is actually the position of the RW
linej since it is impossible to read from the card when the

RW line is in a state other than the read state we always
sense a |,

10 bit address field or | meg ram mode. MEM SIZE = 0.
The address field is:

9686 7 ¢ &£ 4 3 2 1 0
RAS .4 2002 N E 222N [ ONNE
S Y 03 2 11 jo
CAS B2 Bl 2 2 2 { 2 2 B3 B0
As before the RAS LSBY and CAS LSBY worde will feed back the

right most 8 bite., The 2 bits on the left are available
from RAS and CAS MSBY. The format of the Row select word is
the same as before except B4 and BS appear in the bit
positions DI and D2.

0O 1 0 1 0 BS B9 |
ROM SPACE:

Rom addresses can be read back by setting the appropriate
switches and getting the address on the bue. The only
complication is that one should avoid using the first
addresses because it could possibly affect the position of
the soft swithes.

EXAMPLES:
With MEM SIZE = 1 (9 bit address field)

CAS LSBY ic even for even banks and odd for odd banke,
That is BO is lsbit.

Bl comes out acs Msbit.
The Row select word works as followe:

read from bank 02 read Si
read from bank 03 read Si
read from bank 04 read 53
read from bank 05 read 53 ?
read from bank 06 read S3
read from bank 07 read 53
read from bank 08 read 55

09 S5
0A SS
oe S5

ocC S7



0D 57

0E 57
OF o7
10 51
z0 o1
30 S1
3F o7

Because Bl is ignored by the test card, the ram card does
not distingish between adjacent 256 word blocks., Therefore
the second 254 word block is a copy of the first. The
memory map continuee up to 128Kk above 020000 (in Hex). Bank
03 will be unique from bank 02 because the 44K of ram will
be spread over 128K. Since the ram has no bank address
decoded to chip select it all banks above in the RAM memory
map wWill be copies of banks 02 and 03. There doesn’t have
to be a detailed diagnostic of all this space but a
reasonably complex combination of addresses and bank
addrescses should be tried such that the hardware is proven
to be free of shorts, opens and pattern sensitivities,

MEM SIZE = 0 EXAMPLES:

Since B2 is brought into the second pocition of CAS we
change the way that the on board memory maps. In this case
we Keep 256 word unique blockse. Thie time there will be
four blocks of 256 words that are tied together. We will
observe unique ram locatione in 25¢ worde out of each 1024,
The bank address linec Bl and B2 are ignored. Therefore
there will be 4 64K word copies between unique ram blocks.

That is banks 02 02 04 and 05 will be mirrored by 06 07 08
and 09.
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4 BIT COUNTER WITH RS LATCH TO CREATE STRART AND STOP FOR SIGNATURE
ANALYSIS. COUNTER DECODES THE EVENT THAT SYNC IS LOW FOR MORE THAN

4 PHO PERIODS.

BPHO PHO SYNC END M7 M14 NU7 NU8 NU9 GND EN /START /STOP /C0 /C1 /C2 /C3
NU18 NU19 vCC

CO := /CO%/SYNC

C1 1= /COXC1%/SYNC+CO*/C1%/SYNC

C2 1= CO*C1%/C2%/SYNC+/C0O%C2%/SYNC+/C1%C2%/SYNC

C3 1= COXC1x%C2%/C3%/SYNC+/COXC3%/SYNC+/C1%C3%/SYNC+/C2%C3%/SYNC

STOP = CO*/C1%/C2%C3%/PH0+START
START =/END+STOP
DESCRIPTION

PAL1&R6
é BIT COUNTR

A BS S B3.5D NUS BMi4 BM7 BO Bl GND EN END /CO /C1 /C2 /C3 /C4 /C5 SIGC V
cC

C0 := /CO0xS

C1 := /CO*C1%xS+C0%*/C1%S

C2 := COxCi*/C2x5+/C0*C2%5+/C1*C2%S

C3 1= COxC1*C2x/C3%5+/C0*C3%5+/C1%C3%S+/C2%C3*S

C4 := COxC1*C2xC3%/C4xS+/CO0*C4xS+/C1%Cq*5+/C2%C4*5+/C3*%C4xS

SIGC = /B1x/B0*/BM7+/B1*B0*/BM14+B1*/B0*/BS+B1*B0*/B3.5D ;
CS:=CO*CI1xC2%C3*Cq*/C5%S+/CO*CO%5+/C1%CO%#5+/C2%C5#5+/C3%Co%5+4/C4%C5%S
END = CO*C1xC2xC3*C4*C5%/BS

DESCRIPTION

FAL EQuAtions AND
Mcke & /lins LoG/CAL EQUNALE TS
1/3/6¢ DMA coNTROL Eosy -,

TSKA 0027

Pl o 2
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U KL 1dn
From: Mike Collins 1/5/86

Subject: Changes in softswitches in signature tree.

Because of the differences in the new product from the Apple |IE, several
Changes have been made from the previous assignments in the signature
relay tree. As before the banks are selected by doing a memory access,
usually a LDA, to $COF2, $COF3, $COF4 to get Bank 1, Bank2, and Bank3
respectively. The new assignments follow the old as much as possible.

Bank 1
$COF8 M (FREQ)
$COF9 Q3 (FREQ)
$COFA - PHO (FREQ)
$COFB CREF (FREQ)
$COFC SYNC (?)
$COFD TXDA (SIGNATURE)
$COFE TXDB (SIGNATURE)

TXDA and TXDB are the serial outputs of the ports J15 and J16. The
signature capability is there to use if a diagnostic mode is necessary.

$COFF UNASSIGNED

Bank 2:
$COF8 COMP RED (SIGNATURE)
$COF9 COMP GREEN (SIGNATURE)
$COFA COMP BLUE (SIGNATURE)
$COFB UNASSIGNED
$COFC 3.5D

This signal is here to be used for board test. The VGC can be forced into
test mode where 3.5D becomes ‘a clock for composite video.

$COFD 14M (FREQUENCY)

$COFE WRDA (SIGNATURE)
WRDA is the data from the |WM port.

$COFF PH!1 (FREQUENCY)
Bank 3.

$COF8 uuT 12V

$COF9 uuT -12v

$COFA uuT SV

$COFB uuT -5V

$COFC SOUND

Sound can be checked by doing a frequency measurement and a peak to peak



voltage measurement.
$COFD & $COFE UNASSIGNED
$COFF NTSC without sync

NTSC without sync will give a signature in the old video modes using 14M
as the clock. To get a signature from new video modes the VGC will have
to be placed in test mode. 3.5D will give a clock that can be used to take
signatures on video. This is true for both composite video and RGB video.
(Note that the test point to force VGC test mode is not available at the
system level.) | propose that we do new video modes at board test and
take signatures on old video modes during system test.

A feature that | added that you may choose to use is a 4 to | selector for
the clock for signature. The choices are 14M, 7M, Composite SYNC, and
3.9D. The 3.5D | am sure you will use for board test. The slower clocks

will allow us to get stable signatures on signals that come through all the
cables.

The other features of the board remain the same except for the cable
configuration and the way that the start-stop signal is made for
signatures.

The PALs | added in place of the 74LS161 will create a start stop window.
These are documented elsewhere.
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PAL1

M. COLLINS

CRAS RASLSBY CCAS CASLSBY PH2 ROMLSBY RASMSBY CASMSBY ROMMSBY GND CRSEL I
LDLSBY LDLSBY NU14 OE ENLSBY NUI LOADMSBY ENABLE VCC

LDLSBY = /CRAS¥RASLSBY+/CCAS*CASLSBY+PH2¥ROMLSBY */CRSEL
LOADMSBY = /CRAS¥RASMSBY+/CCAS*CASMSBY+PH2¥ROMMSBY */CRSEL
OE = CRAS*CRSEL+ENABLE*CRSEL

ENLSBY = /ILDLSBY

DESCRIPTION

PAL14L4
DECODER
M.COLLINS

CRSEL A4 AS A A7 AB A% A10 All GND A12 A13 A14 NUI NU2 E1 EO A1S PH2 VCC

E0=/CRSEL*/A4*/AS*/A6*/A7X/ABX/AT*/A10%/A11%/A12%/A13%/A14%/A1 5%PH2
E1=/CRSEL*A4%/AS*/A&X/A7*/ABX/AT%/A10%/A1 1 x/A12%/A13%/A14%/A1 5*¥PH2
DESCRIPTION

PAL14H4
MIKE COLLINS 11/3/85
ADDITIONAL PAL TO CONTROLL BANK ADDRESS
NU
BNKADDR CRSEL PH2 RW E0 E1 NU7 NUB NU? GND NU11 NU12 NU13 ENO EN1 BNKEN N
U17 NU18 NU19 VCC
BNKEN = /BNKADDR+CRSEL+/PH2
END = E0+RW
EN1 = Ef1+RW
DESCRIPTION
PAL EQuiTIONS

JMik Collin < AND LOG 1¢h L
1}3/5»5‘ EQuUIVALENTS
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DOES VARIOUS CONTROL FUNCTIONS

FOR KEYBOARD TEST AND SIGNATURE ANALYSIS
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20 E3 SIG DP vCC
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To: KC Tan, Kari Grabe, Randy Carr
From: Mike Collins Jan 5, 1986

Subject: New Soft switches For IWM and FDB board.

The new board has a number of control lines that are used other places as
well as the FDB port. There are 16 ouput lines and 8 input lines. There is
a bank switching arrangement that allows us to select which group of 8
lines we want to access. To enable a bank we do an access to one of 3
even addresses. To disable that bank we do an access to the odd address
above the even address.

The banks are assigned as follows:
Bank O:

Bank 0 is enabled by accessing $C080 + slot number shifted left 4 places.
To disenable simply access the next address above. Bank O is a byte of 8
inputs that can be read by reading any address assigned to this slot. There
are 16 addresses assigned to each slot. If the programmer chooses to read
from the first 6 addresses he will change the bank enable in some way. |
suggest that reads be done from the bank number enabled.

Bank O currently only has one input assigned; this is the FDBus input path.
This is in the D7 location of $C080 + slot*X16.

Bank 1:
Bank 1 resides at $C080 + slot*X16 +2.

This bank has 8 outputs. These are CO thru C7 and are used only during
board test to select a key for the keyboard test. The documentation for
the UUT Interface board will explain how to use these lines. These lines
go out thru the 40 pin connector to the UUT interface board.

Bank 2:
Bank 2 resides at $C080 + slot*X16 +4.

Bank 2 is another set of 8 outputs. The lines corresponding to DO thru D3
are AO thru A3. These are used by the UUT Interface board to select one of
16 signatures to be used by the signature tree on the UUT Interface board.
This gives us an additional 16 points that we can access over the 24



already on the slot 7 signature control board. This allows the possible
future growth into a more diagnostic oriented tester if necessary.

BO and B1 are used by both the signature control board and the UUT
Interface board to select one of 4 clocks for signature. The UUT interface
board shifts the output of the signature tree through an edge triggered
latch. This pipelining eliminates any concern about propagation time down
the cable from the UUT to the test controller.

The Test output goes to the UUT Interface board to force the VGC into test
mode.

The last bit in the D7 position is the FDB output. This goes to an open
collector device and out to the FDB.
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