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Functional Overview

Daylily provides two major functions

# Runs Mesa software

& Emulates an IBM Enhanced Graphics Adaptor

Uses existing AT peripherals
excluding keyboard and disptay
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Enhanced Graphics Adaptor Emulation

Daylily is hardware compatible with EGA

e Will respond to all EGA 10 and memory addresses

- Color Graphics Adaptor addresses
- Monochrome Adaptor addresses

® Generates Vertical Interrupt

Daylily will support all EGA modes of operation

® 40 x 25 Text
80 x 25 Text
320 x 200 Graphics
640 x 200 Graphics

e
®
@
@ 640 x 350 Graphics

DaylilyDR0O4.sil
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| 7 | Ts | T¢ | Te | Te | T¢ | Te | T | Te¢ | 7Ts |
recck T Ty
LA[23.17] K address valid S

SA“ 9.1 ] <<<< address valid K

Reads from AChip Addresses

| s | Te | T | T | Tc | 7Ts |
AD ><<<< address valid }———@
| 1™ | T2 | 13 | T4 |

Reads from EGA Addresses
| Ts | T¢ | Tc¢ | Tc¢ | Tc | Tec | Te | Te | Ts |

SChipint / \
Wait’ / \x
AD ><<<< address valid }——@}———

|11 | T2 | T3 | T4 |
Writes to AChip Addresses
| Ts | Te | Te | T¢ | T¢ | T | Ts |
AD ><« address valid >< data valid >'<<<<
| 70 | T2 | T3 | T4 |
Writes to EGA Addresses
| Ts | T¢ | Te | T¢ | T¢ | T¢ | 7Ts |
AD ><<< address valid >< data valid ><<<<
| 7@ | 12 | T3 | T4 |

SChipint S\
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System Board ROM (64K)

P~ - - - e e e - = .-

Avaliable

AChip IO Space (all AChips)

Avaliable

AChip Map F (1M)

AChip Map E (1M)

AChip 1 (1M)

AChip 0 (1M)

Expansion Memory
(10M)

System Board ROM (64K)

Expansion ROM (128K)

R L L R PP

Video RAM (128K)

10 Channel Memory (128K)

System Board Memory (512K)

FFFFFFFH
FFOOOOH

FEOQQOH

FOOCO0H

FO0800H

FO0000H

ECO0000H

D0O0Qo0H

C000CC0H

B00000H

100000H
OF0000H
O0EQQ000H
0C0000H
O0A000C0H

080000H

000000H

This Is the memory map for an IBM AT with the Daylily
board Installed. The two AChip In itallics(2 &3) are mapped
but not necessarily installed. The AChip IO registers are
memory mapped in the area above FOO000H as shown.
Below are the address range for each AChip 10 space.

AChip0 FO0800H - FOO8FFH
AChip1 FOO900H - FOOQ9FFH
AChip2 FOOAOOH - FOOAFFH
AChip3 FO0BOOH - FOOBFFH

The Map E for the AChip is also mapped into the video
RAM area at 0AQ000H - OCO0000H, to allow emulation of
the IBM graphics adaptor cards.

Bold lines represent Daylily memory addresses
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/0O Address Map for IBM AT

Hex Addr Hex Addr Hex Addr
100-107 200-207 Game 1O 300 -307 Prototype Card
108 - 10F 208 - 20F 308 - 30F Prototype Card
110-117 210-217 SChipReg? 310-317 Prototype Card
118 -11F 218 -21F 318 -31F Prototype Card
120- 127~ 220-227 SChipReg? 320-327
128 - 12F 228 - 22F A 328 - 32F
130-137 230-237 SChipReqg? 330-337 SChipReg?
138 - 13F 238 - 23F 338 - 33F
140-147 240 -247 340 -347
148 - 14F 248 - 24F 348 - 34F
150-157 250 - 257 350-1357
158 - 15F 258 - 25F 358 - 35F
160 - 167 260 - 267 360-367 Network Adaptr
168 - 16F 268 - 26F 368 - 36F Network Adaptr
170-177 270-277 370-377
178 - 17F 278 - 27F Parallei Printer Port 2 378 - 37F Parallel Printer Port 1
180-187 280-287 380-387 SDLC, bisyncronous 2
188 - 18F 288 - 28F 388 - 38F SDLC, bisyncronous 2
190-197 290 - 297 330-397
198 - 19F 298 - 29F 398 - 39F
1AQ0 - 1A7 2A0-2A7 3A0 -3A7 Bisynchronous 1
1A8 - 1AF 2A8 - 2AF 3A8 - 3AF Bisynchronous 1
1B0-187 2B0-2B7 380-387 M Displ Print 4
1B8 - 1BF 2B8 - 2BF 3B8 -3BF Mono Dispiay & Printer Adptr
1C0-1C7 2C0-2C7 3C0-3C7 Extended Graphics Adptr
1C8 - 1CF 2C8 - 2CF 3C8 -3CF Extended Graphics Adptr
1D0-1D7 2D0-2D7 3D0-3D7 | raphics Maonitor Adptr
1D8 - 1DF 208 - 2DF 3D8 - 3DF lor/Graphics Monitor Adptr
1E0-1E7 2E0-2E7 GPIB & Data Acquisition 3E0-3E7
1E8 - 1EF 2E8 - 2EF 3EB - 3EF
1F0-1F7 Fixed Disk 2F0 - 2F7 3F0-3F7 Diskette Controller
1F8 - 1FF Fixed Disk 2F8 - 2FF Serial Port 2 3F8 - 3FF Serial Port 1
Daylily board responds to all underlined entries
XEROX Project Reference File Designer Rev |]Date Page
soD Daylily | IBM AT and Daylily 10 Space Daylily93.sil Colvin A |2/26/86 93




Page No. Contents Page No. Contents
01 Block Diagram 17 AT Interface State Machine,
and Status Generation

02 Sirius Chip 18 EGA BI0S/Boot EPROM

03 Control Store Address Bus, 19 Pullups, Spares
History Buffer Connector

04 Control Store RAM 20 AT Bus Connector and Drivers

05 Sirius Output Register, 21 Platforms
Vertical Interrupt, SChip Clock

06 A - Chip.0

07 A -Chip.0 RAM

08 A - Chip.1

09 A - Chip.1 RAM

10 Memory Address and
Control Bus Terminators

11 Monochrome Video Interface

12 Dove Display Drivers

13 IBM Display Drivers & 90 State Machine Flow Chart
Connectors

T 14 Dove Display Connector, 91 State Machine State Diagram

AChip Substrate Bias

15 AT Address and Data Bus 92 Memory Map
Interface

16 Address Decode 93 10 Map

XEROX ) 7Project Reference File Designer Rev | Date VPage
sDo Daylily | Table of Contents Daylily00.sil Colvin A | 2/26/86 00




to History Buffer

4

To IBM Color Display

Control Hist.Buff f
Store Buffers Display ———3= To IBM Mono Display
(Pg 4 (pg 3) Interface
y § ’ (og 11-14) ——3 To Dove Display
NIA
Tcso T AT
Bus
Data
ASH 3 A Chi w3 AD Bus_ —3»1 Xcvr. 4 SData .
S Chip #0 P »1(pq15)
(pg 2) e — 22 >
& memory
(pg 6.7) Addr |
A ——Latch =5
. (pg15)
> Achip al
#1
) & memory
(pg 8,9) EPROM ¢
(pg 18)
-
A
VertinrEn’ 3
Clelnt’ - \:g;t{(:lnt Interrupt -
(pg 5)
BS[3.1]
Wait »
State
Machine 4 >
SChipintlOP » (pg 17)
y (pg 20)
Addr
Decode e
(pg 16)
A
Misc. Control Sirlus
Cmd [€¢——
Reg
(pg 5)
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€SD.47 cspa7 NIAT1 :JHI:‘::J
Y CSD46 NIA10 NIA
D.da CSD45 NIADS -—-——————QS—M A
—95————————-—650‘ 4 CcsD4a4 NIAQS ————NIA08 >
D42 CcsD43 NIAQ?7 ————MAJL—N' A8
—Q§———-———CSD' e csD42 NIAOS A
- csDa1 NIAO5 :
CSD.40 NIA.04
<D csD4ao NIAD4 NIA 03
u———rgn'm CsD33 NIAO3 -
CSD.37 ggggg ::ﬁgf NIA.O1
CSD.36 NIAQO
CsD36 NIAOO
CSD.35
CSD 34 csD35
- csp34 S - Chip
€sD.33
CcsD33
CcsD 32
CsD32
CsD 31
CsSD31
CSD.30 ©5030
C50.29 ! BSY  (pg3)
CSD o8 CcsD29 BS3 - .,
D27 csD28 BS2’ TXE
~9——————-D' csp27 BS1’ ¥
CsD25 Senoe BSO
CsD 24 ASH.7
= csD24 ASH7
SD.23 ASH.6
csD23 ASHSE
CSD.22 ASH.5
csD22 ASH5
CSD 21 ASH.4
csD21 ASH4
C50.20 csD20 ASH3 ASH.3
CcsD 19 ASH 2
csp1g ASH2
CSD 18 cspD18 ASH1 ASH 1
L3017 csD17 ASHO p——————ASHO
LD 16 csD16
CSD 15 AS.15
Ccs015 ASB15
CSD.14 D14 ASE14 AS.14
CsD.13 s AS.13
can 12 csD13 ASB13 TXE
CSD11 csD12 ASB12 S 11
CSD.10 CSD11 ASB11 YeRT
CaD 09 cso10 ASB10 AS 09
C3D08 CsDog ASBOS AS 03
oD cso008 ASBO8 AS 07
o CsDO7 ASBO7 AS.08
ﬁ—csoﬂﬁ——————os CS006 ASBO6 AS05
oS0 04 csDos5 ASBO5 S0
Ce0.03 CcsDO04 ASBO4 AS.03
- CcsDo3 ASBO3 -
£SD.G2 csDo2 ASBO2 AS.02
CSsD g1 48.01
CSD.00 CsDO1 ASBO1 AS.00
- CsSD00 ASBOO -
(pg 5) SDataln
» TsshiftClk Shoata
» = ShCik
CSShift ,
- CSDOEn gggge
Mage Halt
There are pullups on Resp. )’ y , cxX
Resp.U’ & Resp.V’ Resp.V’ 22:53 g;, cy
(Pg 5) _i____g_______Reg i3 Reset’ . ipl s
(pg 16) SChiplint Extint IntloP SChipintAT Lsoa SChipintAT
(pg 20)
(pg 5) SChipCik 2xClk Ph10ut Phit
-GND Test
zgg Clkveet Clkvss—————GNOD
Clkvee2
vece Intvee intvss p———————GND
\‘;gg PadVcct PadVss1 ————J—m—g
Voo PadVcc2 PadVss2 ‘—————-———G——GND
Voo PadVcc3 PadVss3 GND
Voo PadVcc4 PadVss4 p——————=—%
PadVcch PadVss5 - GND
Substrate |
{3t ves
Project Description File Designer Rev |Date Page
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Control Store Address Buffers

AS24aF
ulz.gg 0o Qo BNIA.OQ
—NIA, D1 qi1}9——BNAOL
NIA.02 0 o BNIA.02
NIA.03 NIA.03
NIﬁ.Od gj gg gN::.Q‘l
NIA.05 D o8 BNIA.0S
NIA.06 BNIA .06
NIA.07 3‘75 gg BNIA.Q7
EV_EY

GND
AS244%
. .
NIADS LI —T Y
A g
SBHE D3 a3 BuiBHE'
D4 Q4 u
*Ds  Qsfe
L SysClk
,‘;‘:‘g"" D6 Q6
D7 Q7
E1_E2

GND

The upper three bank select lines on the SChip are
buffered and used to control the vertical intterupt
from the AChip and to cause the state machine to

Bus Terminator

160/260

RDIV16
BN:A'1 RD1  =VCC NIA 07
BNIAQT | L BNIAQ7
BNIA.Q RD2  RD14 BNIA.08
BNIA RD3  RD13 BNIA
—N—‘—"B—— RD4  RD12 —_93-—A‘
BNIAQ4 = | | BNIA1Q
BNIA. RD5  RDM BNIA.11
——-—°§————N| n RDS  RD10 [———2dlll—
BNIAQS __ lpp;  ppg p—CSWrED

=GND RD8 =

History Buffer Connector

wait for an SChip operation. 120PLAT
ND |
§.25MHz ;120
AS244# ND | P19
BS.3’ Do Qo AWait pai7; {HBS.3" 2
B8S.2’ D1 a1 VertintEn' _(pg 9) (HBS.2') P18
BS 1’ D2 Q2 Cirvertint'’ _ (pg 5) (HBS.1') P3
BS.Q D3 a3 spare (HBS.Q" P17
NIA.11 D4 Q4 HNIA. 11 Pa
NIA.10 D5 as HNIA1Q P16
NIA.Q9 D6 Q6 HNIA.Q9 Ps
NIA.08 D7 a7 HNIA.08 P15
HNIA Q7 Ps
E1 E2 HNIA.06 P14
[ HNIA.05 p7
GND HNIA.Q4 P13
HNIA.03 P8
HNiA 02 P12
AS244# HNIA.Q1 P9
NIA.07 - Qo HNIA 00 P11
—MAGE iy Qa1 GND  fpyp
NIA.05 02 Q2
NIA.Q4 D3 a3
NIA.03 Da Qa
NIA.02 o5 as
NIA.Q1 D6 Q6
NIA.Q0Q D7 Q7
EV E2
GND
Font 4 macros:
1= AS244#
2= [20PLAT
- 3= RASCO
Project Fite Designer Rev | Date Page
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IMS1420 IMS1420 IMS1420
"ENLA"JJ——“A11 —EMA'JJ—‘A‘H —BNIA“JL“‘*ATl
Bn::‘lﬂ A10 V04 csD.47 BNIA.10 A10 /04 €sD.31 BNIA.10 A10 Vo4 ¢sSD.15
BNIAQE 140 BNIAQY %0 TN
BN1A.08 A8 BNIA.08 A8 BNIA.08 A8
BNIA.Q7 A7 /03 SD.4 BNIA.Q7 A7 03 CsD.30 BNIA.Q7 A7 V03 D.14
BTV WO TBNIAGE |47 TBNIAGE |Af
BNIA.Q5 BNIA.05 BNIA.Q5
BNIA 04 AS CSD.45 BNIA.04 AS CSD.29 BNIA 04 AS CsSD.13
BNIA.02 ﬁg o2 BNIA.03 ‘ ﬁg oz BNIA.03 2‘; Vo2
BNIA.Q2 BNIA.Q2 | BNIA.02
BNIAD |52 vo1 |_csbaa BNIAOT | a2 Vo1 L—_csp2g NIAQT |42 vor D12
BNIA.0Q AQ BNIA.0Q AQ BNIA.GO A0
CSWrEn’ w CSWrEn’ L apr CSWrEn’ y
w w
GND E GND e GND £
BNIA.11 A1 :MS1420 BNIA.11 ‘AHIMS1420 BNIA.11 A1:M$1420
BNIA.1Q A10 1104 CSD.4 BNIA.10 A10 /04 D.27 BNIA.10 A10 /04 D.11
BNIAQY | BNAQ 10 BNIAGS g
BNIA.08 BNIA.08 | BNIA.08
BNIA.Q7 A8 CsD.42 BNIA .07 A8 CSD.26 BNIA .07 A8 CsD.19
BNIA.06 ﬁ; 1103 BNIA.06 j 2; 1103 BNIA.06 2‘75 o3
BNIA.05 BNIA.05 BNIA.05
TV Vo2 b——CsDat BNIAQs |40 Vo2 b——CSD25 BNIAQs ]4° P LY
BNIA.03 e BNIA.03 e BNIA 03 a3
BNIA.02 BNIA.02 BNIA.02
TNV Vo1 b €sDag BNIA0T |42 Vo1 b—csb2a NIA.01 A2 Vot bLcsoog
BNIA.Q0 | AQ BNIA.0Q A0 BNIA.QO AQ
Ci“grEn’ w’ C§NWrEn' L Qij\grEn‘ W
_Q______ E' _g_l._.__ E' .&—-—-———-—— E'
IMS1420 iMS1420 IMS1420
BNIATL a4 BNIATL g 1A11 A11
BNIA.1Q A10 o4 CsD.39 BNIA.10 A10 /04 CSD.23 BNIA.10 A10 voa - CSsD.07
BNIA.QS AS NIA, Ag BANIA.Q9 AS
BNIA.08 | BNIA.08 BNIA.08
Bwagz 5% oL csoas enag 128 L cspaz Bumgr 1548 1 cspos
BNIA.06 A6 BNIA.06 | A6 BNIA.06 A
BNIA.05 BNIA.05 BNIA.05 |
TBNIAge 5% Vo2 b €sp37 TBNIAQY > /02 b CSD21 TBNIAOs |45 Vo2 b CsDOs
BNIA .03 | BNIA.03 | BNIA.03
A3 A3 A3
BNIA .02 o BNIA (2 e NIA.02 o
. N . . . .04
__g_____gz:: 1 A yo1 p—&SD.36 -————Q-—-gﬁ:ﬁ 1 Al vo1 +——ES0.20. -——-—-—-————-gzzﬁ gé Al yo1 p—ESB04.
TBNIAOD | BNIAOD |, -BNIAO0 144
CiWrEn’ W Q§NWrEn’ w CSWrEn' w
—AE GND_ E' JGND E
BNIA11 M}MS”” BNIA.11 MiMS”ZO BNIA.11 A1 :MSM?O
BNIA.10Q A10 /04 CsD .35 BNIA.10 A10 /04 CsSD.19 BNIA.10 A10 V04 D.03
BNIA Q9 Ag BNIA.Q9 | A9 BNIA.Q9 A
BNIA.08 BNIA.08 BNIA.08
N 7 A8 €SD.34 BNIA.Q7 A8 £SD.18 BNIA.Q7 A8 £sD 02
* A7 1/03 - A7 1103 . - A7 /03 -
BNIA.06 AG BNIA.06 A6 BNIA.06 A6
BNIA.Q5 BNIA.Q5 | BNIA.05
TBNAQa |43 /o2 b €sD33 BNIAQY |40 /02 L €SDAT TBNIAQE |45 yo2 |—€s0.01
BNIA Q3 | A3 BNIA.03 | A3 BNIA.03 A3
BNIA.G2 A2 BNlAQ2 | A2 -BNIAQ2 A2
g::ﬁ 1 Al 101 €50.32 Bm:: 1 A1 1101 D1 2::2 1 A1 101 D
-BNIAQQ | AQ BNIAQD | t AQ -BNIA.QO | AQ
CzVDlrEn W NWrEn w NVérEn w
E SGND___ ¢ GND o
Project File Designer Rev [|Date Page
XEROX |7t . . gne v
spD DaylLily Control Store RAMs Daylily04.sil Colvin A ]2/26/86 04




Vertical Interrupt Logic Sirius Clock

RASCO .
IrVertint’ RFout hipClk
{pa 2} EN
Py - Vint s’ N
2 Vertint’ _(/RQ9)
ertint’
ALS74
NertintQ® | = (pg 20)
(pg 6) [ ate (pg 2)
R
PU - Vint |
Sirius Command Register
The two mode lines are used to sefect
LsS273 the desired display mode, when emulating
SD.15 Do Qo ModeQ an IBM Enhanced Graphics Adaptor.
SD.14 D1 al Modet (g 16)
SD.13
SD.12 D2 Q2=
SD.11 gg 83 ™ HSyncPolarity (pg 11)
=105 [ Ds as VSvncPolarity ¢
SD.03 XTALSel "
D6 Qs CalariM ; “
-=po8 D7 Q7
CK cv

WrSChipReg’ |

BufReset’

LS273
] X7 A—— Qo CSWrEn’ (rg 2)
Sb.ge 1 a1 CSShift
SD.05 D2 Q2 CSDQEnN "
SD.04 SDatain “
D3 Q3 ’ "
_SQJB________N Qa SShiftClk
$D.02 SReset’ ”
D.01 D5 Q5 Halt v
SD0 fhg g alt
SD.00 D7 Q7 ATIntSChip (pg 17)
CK L’
WrSChipReg'
(pg 16) _BufReset |
(pg 20)
Project .. . . File Designer Rev [}Date Page
XEROX d Sirius Output Ragister, SChip Clock g M

SDD DayL“y & Vertical Interrupt LOglC DayhlyOSsil Colvin A 2/26/86 05



(pg 20) _BufReset’ Reset ACHIP Ad' }u
(Pg3)  SvsClk IOPCIk WrH' o
' ta
5.2’ - WrL
o st ALE|s
. , e
(bg 3) _BUBHE’ g?iE’ LCs
PU-UCS ucs' ARdy AReady (pg 17)
AChipSel.0’ Ser vint Vertint.0’ (pg 5)
~AChipMapF’ MapF’ Pint’ Parint’ (pg 20)
AChipMapE’ MapE'’
P AW15 MemRW.0.15
AA.19 A1 AW1a MemRW.0.14
AA.18 Ats AW13 MemRW.0.13
AA17 a7 AW12 MemRW.0.12
AA.16 P AW11 MemRW.0.11
, MemRW.0.10
AD13 AD15 RW10 RW 0.1
AD.14 Abis AW0S MemRW.0.09
AD13 AD13 RWos MemRW.0.08
AD.12 AD12 AWH MemRW.0.H
AD.11 AD11 RWO7 MemRW.0.07
AD.1Q AD10 RWOS MemRW.0.06
AD.09 AD09 RWOS MemRW.0.05
AD .08 AD08 RWOA MemRW.0.04
AD 07 ADO7 RW03 MemRW.0.03
AD.06 ADOS RW02 MemRW.0.02
AD.Q5 ADOS RWO1 MemRW.0.01
AD.04 ADOS RWO0 MemAW.0.00
AD 03 ADG3 AWL MemRW .0.L
AD 02 ADQ2
AD.01 ADOT MAddrS MAddr.0.8
AD.QQ MAddr Q.7
ADGO MAddr7
MAddr.0.6
, MAddré
cx , MAddr.0.5
; Cx MAddrs
[ , MAddr.0.4
Cy MAddra MAddr03
MAddr3 ddr.0.
ASH.7 MAddr.0.2
ASH7 MAddr2
ASH.6 MAdde.0.1
ASH.5 ASHE MAddr1 MAddr.0.0
- ASH5 MAddr0 A
ASH.4 Astia
ASH.3 Asta RASO' MemRAS 0.0’
ASH.2 ' MemCAS 0.0’
ASH.1 2223 Sﬁi? MemRAS.0.1’
ASH.0 ASHO CAST' _ MemCAS.0Y
AS.15 MemWr.O.H'
81 MWrH' :
AS.14 22313 M MemWr.O.L
::ig ASB13 , Resp.U'
AS 11 ASB12 RespU Resp.V’
AS 10 ASB11 RespV’ :
: ASB10 .
_AS.09 ASBOS HSync AChipHSYNC (pg 11)
_AS.08 ASBOS VSync AChipVSync "
AS W7 ASBO7 )
AS .06 ASBO6 Vid3 Vid.3 (pg 11)
ﬁg‘gi ASBOS vid2 z:gf .
A 03 ASB04 Vid1 Vid.0 "
ASD2 ASBO3 vido -
AS 01 ASB(Q2
AS.OO AsSB8O1 Spare4 =
- ASB800 Spare3 @
Spare2 =
(pg 1) DotClk DClock Sparel =
Substrate |
trat Substr
x_c_c—_‘ DVDD IGND1 -—————Jﬁ-g
Vcc:%"———‘ IVDD IGND2 --——-*——Q—GND
A PvDO1 PGNDIF————21
Yee _  lpvoo2 pGNDF——— N
Font 4 macros:
= AChi
Add 0.1uF CAI.’s between corresponding Ycc and GND. ;___ Pgwlgf
Project File Designer * Rev |Date Page
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High the Low the

MAddr.0.0 " MAddr.0. MAddr.0. [ MAddr.0.0 [

MAddr00 4, AD A0
MAddrQ3 Al MK257 MAddr01 A1 MK257 MAddrQt | A1 MK257 MAddr0d | Al MK257
MAddr Q2 A2 MAddr02 = | A2 MAddrQ02 = | A2 MAddr02 | A2
MAddr.0.3 A MAddr.0.3 ~ MAQdr.0. I MAddr.0. 32
MAQdr.0.5 A4 MAddr.05 Ad MAddr.0.5 | Ad MAddr.0.5 | Ad
MAddr A5 MAddr.0.6 AS MA A5 MAddr.0.6 N
MAddr08 | ,¢ 0. A6 MAGDro8 4,5 . . | A6
MAddr07 1,7 MAAdr07 |, MAddrQ.7 145 MAddr07 |4,
MAddr.0. A8 MAddr. A8 MAddr.Q. | A8 MAddr.Q. | A8

MemRAS.0.0° MemRAS.0.0' MemRAS.0.0’ MemRAS.0.0’

: RAS’ : RAS' , RAS' ; RAS'
MemCAS.0. B MemCAS.0. v MemCAS.0. P I\MnngAS.O;O e
MemWrOH | oas MemWrOH | Gas MemWrol ] SAS MemWrOL ] GAS

MAddr.0.0 MAddr.0.0 MAddr.0.0 , MAgdr.0. ‘
MAddr.0.1 Ay MK2s7 MAddr.0.1 49 mK2s7 MAJdr 0.1 4 mkas? MAddr.0.1 A9 MK2s7
MAddr.0.2 " MAddr.0.2 " MAddr.0.2 A MAddr.0.2 -~
MAddr.0.4 A3 MAddr.0.4 A3 MAddr.0.a | A3 MAddr.0.4 | A3
MAddr | Ad MAddr Al MAddr A4 MAddr A4
MAddr03 a5 MAGdrgS e MAQdrdS 145 MAQdr05 14
MAddrQ8 A6 MAddrQ86 | A6 MAddrQg =~ | A6 MAddr086 | A6
MAQQr.0.7 A MAddr.0.7 o MAddr.0.7 42 MAddr.0.7 48
MAJIrO8 1,4 MAdDr08 1 ,g MAdr08 . f,g MAddr08 |,

; | RAS' Mﬁmﬂ&iﬂ.ﬂ:—_ RAS' M&mHASOO: RAS' Mﬁmﬂﬂﬂﬂ:____, RAS’
MemCAS.Q. CAS' MemGAS.0.0 CAS' MemCAS..Q | cAS’ MemCAS.Q. CAS'
MemWr.Q.H | WE' MemWr.Q.H | we' MemWr (.L 4 we' M Wr. WE'

MAddr.0.1 AQ \kas7 MAddr.0.1 AD \ik2s7 MAddr.0.1 | AD k257 MAJdr.0.1 | A0 mk2s7
A1 Al A1 = At
MAddr92 1., MAddrQ2 1., MAddr02 A2 Maddr02 1.,
MAQdr.0. " MAddr.0.3 A2 mAggr.g.g " MAJdr0 g A2
MAddr.0.5 e MAddr.0.5 2; MAddr.05 | ‘:g MAgdr.0.5 j ﬁ‘;
MAddr.0.6 e MAddr.0.6 e M:ggr.g@ " MAggr.g.g I
MAQdrQ7 1,7 MADrQ.Z 4,7 MADdr07 1,7 MAddrg7 147
MAddr.0. An MAddr.0. A MAddr.08 Iy MAgdr.0. A
MemBASQO ..o MemAASOO ..o : | nas S P

; S T - RAS n RAS
MemCAS.0.0 v MemCAS.0.0 e MemCAS.D. B i memCAs.O.VO s
MemWr0H | e MemWrOH. S wE < WE’ MemWrldl we

MAddr.Q. ’ MAddr.0.0 MAddr.0.0 | Maddr.0.0
MAddr.0.1 g? MK257 MAGdr.0.1 2? MK257 MAddr.0.1 ﬁ? MK257 MAddr.0.1 2? MK257
MAddr 0.2 " MAddr.02 " MAddr.0.2 A2 MAddr.0.2 "
MAddr.0.4 A3 MAddr.0.4 A3 MAddr.0.4 | A3 MAddr.0.4 | A3
MAddr Ad MAddr.05 A4 MAddr.0.5 A4 MAddr a4
MAddr0S5 1, L | A5 4. | A5 MAddr05  JLs
MAGdrQ8 | A6 MAdde08 1o MAddrQ6 | A6 MACGdr98 = | A6
MAJdr.0.7 As MAddr.0.7 1 MAddr.0.7 A MAGdr.0.7 e
Maddel8 1oy MEAdrOS& g MADDra8 g MAddrQE .5
VMemAAS.0.0 AAS MemAAS.0.0 AAS ;VIngAgQ.Qz Ras MemRAS.0.0' AAS"
Mﬁmﬂ&i&ﬂ_’ 1 CAS’ MngAS_QﬁQ___q CAS' M_emS.AiQQ____ CAS' MngAS..ﬂ.p_______ CAS'
MemWr.Q.H WE' MemWr.Q.H WE’ MemWr Q.L WE' MemWr.0.L | WE"
MAQAr00 1, MADLO . ap
Memory addresses: MAddr 0.1 A1 MK257 MAddr.0.1 AT MK257
MAddrQ2 | MAgdrQ2
AddrL.0.0 MAddr 0. ﬁg MAddr.0.3 :g
AddrL.0.1 MAddr.0.4 S MAddr 0.4 A3
AddrL.0.2 MAddr.0.5 As MAddr.0.5 A5
AddrL0.4 MAddr.0.§ A MAgdr 0. I
Addrl.0.5 R | A7 . | A7
AddrL.0.7 MAddr s MAddr.0. Ar
may be arbitrarily assigned MemBAS.00Q" | RAS' MemRASQQ RAS’
to aid in PWBA layout. MemCAS. N CAS’ MemCAS. 1 | CAS'
Memory addresses: WE | WE
AddrL.0.3
AddrL0.6
AddrL.0.8
MUST NOT BE REASSIGNED!! Font 4 macros:
" 1= MK257
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High the Low the
MAddr.Q. MA 0. MAddr.0. MAddr.Q.
A0 MAQdr0.0 44 n | AQ
MAddr.0.1 Ay Mic2s7 MAddr.0.1 4 mK257 MAddr 0.1 Ay MK2s7 MAddr.0.1 3 MK2s7
MAddr02 ., MAddrQ2 .5 MAddr02 | ., MAddr02 1.,
MAddr.0.3 s MAddr 0.3 s MAddr.0.3 I MAddr.0.3 e
MAddr.0.5 A4 MAddr.0.5 A4 MAddr.0.5 | A4 MAddr.0.5 | A4
MAJdr.0.6 A3 MAddr.0.6 A5 MAddr AS MAddr AS
0. A6 A | A6 L MAddr08 1,5
MAddrQ7 1,5 MAddrQ7 | .7 MAddr07 | .5 MAddr0.7 1,
MAddr.Q. A8 MAddr.Q. A8 MAddr.0. | A8 MAddr.0. | A3
L. CAS’ L. | CAS' . | cas’ . | cas’
MemWrQH oo MemWelH e MemWrQL ] o MemwWrol | 43
MAddr.Q. | MAddr MAddr.Q. | MAddr.0.9 |
MAddr.0.1 A9 mK2s7 MAddr.0.1 49 MKas7 MAddr0.1 49 mkas7 MAddr.01 |49 MKas7
MAddr.0.2 A2 MAddr.0.2 4 MAddr.0.2 5 MAddr.0.2 A
MAddr.0.4 A3 MAddr.0.4 | A3 MAddr.0.4 | A3 MAcdr.0.4 | A3
MAJdr.0.5 Ad MAddr Ad MAGdr.0.5 Ad MAddr | A4
AL A5 MAddr0S 4 ,q L. | A5 MAddr03 {45
MAQQLQ&____‘ . AS MAddr08 1.6 W A8 MAAdrQS .6
MAddr.0.7 o MAddr.0.7 N MAddr 0.7 e MAddr.0.7 i
MAddr08 = = | A8 MAddrQg | A8 MAddr08 | A8 MAddr0g8 = | A8
; RAS' RAS' MemBRASQY _ 1o.o MemRASOL | RAS'
MemCAS.0.1’ i MemCAS.0.1’ v MemCAS.0.1" | oas MemCAS.0.1’ iy
MemWr.0.H WE' MemWr.Q.H WE' MemWr.Q.L -+ WE' MemWr.Q.L | WE'
MAddr00 |} .4 MAddr00 .4 MAddr00 |, | AQ
MAddr.0.1 Ay MK257 MAddr.0.1 4] MKas? MAgdr.0.1 4] M2s7 MAddr.0.1 A7 MK257
MAddr02 1., MAddr02 1,5 MAddrl2 1) MAddr0z 1,
MAddr.gQ. A3 MAddr Q. | A3 MAddr.0. A2 MAddr. 44 | A3
MAddr.0.5 e MAddr.0.5 e MAddr.0. e MAddr.0. e
MAddr.0.6 ‘ MAddr.0.6 MAddr.0.6 MAddr.06 |
Mana 2 A6 A AB MALL D7 A6 MAdIL S A6
MAQdr.0.8 A7 MAQdr.0. A7 MAddr.0.8 A7 MAddr | A7
L. | A8 A A8 AL A8 = | A8
MemRAS.Q1° , MemRASQ1 | ' MemRAS.0.1 . : | ,
MemCAS§.0.1’ RAS' MemCAS.0.1’ RAS’ MemCAS.0.1 RAS MemCAS.0.1U | RAS'
¥, - cAS , CAS IR CAS : CAS
e O MemWeld oy Memiir . WE' MemWrlh e
MAddr.3.0 MAddr.Q. Maddr MAaddr.g. |
MAddr 0.1 Ay MKas7 MAddr.0.1 AY mK2s7 MAJdr0.1 49 MK2s7 MAJdr.0.1 49 Mxas7
MAddr.0.2 2 MAddr.0.2 A MAddr.0.2 | 52 MAJdr.0.2 A
MAddr.0.4 A3 MAddr.0.4 A3 MAddr0.4 | A3 MAddr.0.4 | A3
MAddr Ad MAJdr.0.5 A4 MAddr.0.5 Ad MAddr.05 Ad
MAJdrQ3 |5 A AS L | AS joccLL | A5
MAddr.0.7 P MAddr.0.7 I MAddr 0.7 I MAQdr.0.7 48
MAddr0.8 A MAddro8 e MAddro8 s MAGAr 08 i
MemAAS.0.1 Ras' mgmaAg.g.y RAS' MemRAS.0.1 L aas memais.m: AAS
MSEBQ.A.S...QJ_’ — CAS' .ﬂ.m.ﬁéi&g____._ CAS’ MemCASOQ1  J.ag ’ 4 cas:
MemWr.Q.H WE' MemWr.Q.H WE' MemWr.Q.L | WE" MemWr Q.L WE'
MAddr00 1.4 MAddrQQ | AQ
Memory addresses: MAddr.9Q.1 A1 MK257 MAddr.0.1 A1 MK257
MAddr02 | MAddrQ2 |
AddrL.0.0 MAddr.0.3 ﬁg MAddr.0.3 | :g
AddrL.0.1 MAddr.0.4 MAddr.0.4
Ad | A4
AddrL0.2 MAddrQs ] MAGdros 4
Addrl.0.4 MAddr.0.6 AG MAddr.0.6 | A8
AddrL.0.5 MAddr.0.7 " MAddr07 |45
AddrL0.7 MAQdr.0. a MAddr.08 A
may be arbitrarily assigned MemRASQ.1 RAS’ MemRAS.01 | RAS’
to aid in PWBA fayout. M AS. ,1 CAS' MemCAS. .,1 | CAS’
Memory addresses: WE Ve
AddrL.0.3
Addrl.0.6
AddrL.0.8
- Font 4 macros:
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Bank 1 Bank 0

MK257 MK257

MemRW.0.15 l I I I
MK257 MK257

MemRW.0.14 £ l I |
MK257 MK257

MemRW.0.13 | ] I ]
MK257 MK257

MemRW.0.12 | l
Byte H MK257 MK257

MemRW.0.11 ' ‘ ’ ;
MK257 MK257

MemAW.0.10 1 I }
MK257 MK257

[T ] [T

MemAW.0.09 |
MK257 MK257

MemAWw.0.08 | [ I ]
MK257 MK257

MemRW Q. H l I
MK257 MK257
MemRW.0.07 I ] i

MK257 MK257

MemRW.0.06 l l ]
MK257 MK287

MemBW.0.08 I I ‘
MK257 MK257

MemBW.0.04 I l I
Byte L MK257 MK257

MemRW.0.03 ] ' ]
MK257 MK257

MemRW.0.02 I l I l
MK257 MK257

MemRW.0.01 l ] ] I
MK257 MK257

MemRW.0.00 | ] l ]
MK257 MK257

MemABW.Q.L | I | I

Font 4 macros
1= MK257
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(pg 20) _BufReset’ Reset’ ACHIP Rd’ Gnd
(pg3)  _SvsClk 10PClk WrH’ f;u ~AID AChip ID = 1
wrL’ U - AID
S.2' 52
St
S0 st ALg:
TBufBHE' e Lcs
Py -UCS ucs’ ARdy AReady (pg 17)
AChipSel.1’ Sel’ Vint b=
AChipMapF’ MapE" Pint Parint’ (pg 20)
AChipMapE’ MapE’
AW1S MemRW.1.15
AA.18 A19 RW14 MemRW.1.14
AA.18 A18 AW13 MemRW.1.13
AA17 A17 RW12 MemARW.1.12
AA.16 A16 RW11 MemBRW.1.11
AD.15 AD15 ARW10 MemRW.1.10
AD .14 MemRW.1.09
AD14 RWO09
AD.13 AD13 RWOS MemR'W.1.08
AD 12 AD12 RWH MemRW.1.H
AD.11 AD11 RWO7 MemRW.1.07
AD.10 AD10 RWOE MemRW.1.06
AD.09 ADO9 RWO5 MemRW.1.05
AD 08 ADOS RWO4 MemR'W.1.04
AD.07 ADG7 RWO3 MemRW.1.03
AD.06 ADOS RW02 MemRW.1.02
AD.05 ADG5 RWO1 MemRW.1.01
AD.04 ADO4 AWQ0 MemARW.1.00
AD.03 ADO3 RWL MemRW.1.L
AD s AD02 ad
.01 MAddr.1.8
AD.00 pees madars MAddr17
MAddr6 MAddr.1.6
. Cx' MAddrs MAddr 13,
cv Cy MAddra MAddr 1.4
MAddr3 MAddr.1.3
ASH.7 ASH? MAddr2 MAddr.1.2
ASH.6 ASHE MAddr1 MAdde.1.1
ASH.5 ASHS MAddr0 MAddr.1.0
£S84 ASH4 ,
ASH.3 ASH3 RASO’ MemRAS.1.0
ASH.2 ASH2 CASQ' MemCAS.1.0°
ASH.1 ASH1 RAST’ MemRAS.1.1’
_ASHO - ASHO CAST’ MemCAS.1.1’
AS.15 , MemWr.1.H’
AS.14 :gg:i ma:ﬁ, MemWr.1.L’
:2:2 ASB13 Resp U’
AS.H ASB12 RespU’ Resp.V'
A$'10 ASBi1 RespV’ -
A§.03 ASB10
ASIOS ASBQ09 HSync ™
AS.,07 ASBO8 VSync =
AS.06 ASBO7 .
AS.05 ASBO6 vid3 =
AS‘04 ASBO5 vid2 =
A$.03 ASBO4 vid1 =
AS.QZ ASB03 vid0 r®
AS.01 ASB02
AS.00 ASB01 Spared =
* ASB00 Spare3 =
Spare2 Ll
& DClock Sparel =
fral Substr
Do not want to L GND
power the display vee ® RX)%O :g:g;_ GND
controller section vcc | BVDD1 pPGND1- GND
of this AChip vcC | pvDD2 PGNDA- GND
Font 4 macros.
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MAddr.1. MAddr.1. MAddr.1. MAddr.1.

: A0 AG .. | AO A0
MAddr.1.1 AY MKas7 MAddri.1 49 mKas7 MAddr1.1 40 MKas7 MAddr 1.1 49 mKas7
MAddr12 4,4, MAddr12 4, MAddr12 |, MAddr12 ),
MAddr s MAQdr1. P MAddr 1. I MAddr1 o~
MAQdr.1.5 ‘:g MAddr.1. jﬁg MAddr.1.5 ]ﬁg MAddr.1.5 “:g
MAddr.1.6 " MAddr.1.6 o MAddr.1.6 I MAddr.1.6 I

| A7 MAddr17 |, MAddr17  1,; MAddrl7  1,;

MAddr 1. s MAddr.1 Ao MAddr1 e MAddr1.8 A
MemRAS.1.0" , MemRAS.1.0’ , MemRAS.1.0’ o MemRAS.1.0’ o
MemCAS 1.0’ gﬁg. MemCAS.1.0’ gﬁg, MemCAS.1.0° 2::, MemCAS.1.0’ gig,

CAS o MemWril |G MemWr 1l ] GAS
MAddr.1 MAddr.1 ‘ MAQdr.1. [ MAddr.1 ‘

A7 MKas7 MagdrTl 40 mKas? MAddril 40 MKas7 M 49 mk2s7
mA r12 | oa MA ‘1:2 A MAddr1.2 I :vm 1:2 -
MAddr.1.3 23 MAddr.1.4 23 MAddr.1.4 ‘ﬁz MAddr.1.4 ‘23
MAddr1S5 ], %A_QQ!M— A5 __QM______:WA 1 A5 MAdded5 1.
MAddr18 1, MAddria 46 MAddr13 45 MAddra8 g
MAddri.7 " MAddr1.7 i MAddr.1.7 " MAddr.1.7 N
MAddr18 = | A8 MAddr18 | A8 MAddr1.8 | A8 MAddr18 =~ | A8

MemAAS. 1.0’ ‘ o ' MemRAS.1.0’ e MemAAS, 1.0’ |
MemCAS.1.0 ‘ gﬁg, MemCAS.1.0 e MemCAS.1.0' 1 g:g, MemCAS.1.J | 222,
MemWr.1.H wE' MemWr.1H WE' MemWr. 1. L' 4 wer MemWr.1.L 4 we'

MAddr. 4 .

| AC AT | A0 AQ
MAddr1.1 |49 MK2s7 MAddr1.1 47 MK2s7 MAddr1.1 Ay mKas7 MAddr 1.1 A7 mkas?
MAddr 1 ‘:g MAgddr.1. :g MAddr.1.3 j:g MAddr.1.3 ‘ﬁg
MAddr 1.4 MAddri.a MAddr.1.d , MAddr.1.4 |
MAddr.1.5 2; MAddr1.5 ﬁg MAddr.1.5 v MAddr.1.5 , ﬁg
MAgg;.:.g e MAddr16 o MAdgr.:.ﬁ e MAggr.:.g 42
MAddr17 1, MAQdrZ 4,7 MAQdr17 1,5 MAddr1Z 14,
MAddr.1.8 A MAddr.1.8 e MAddr.1.8 e MAddr 1.8 Iy

MemAASIE | MemRAS.10 Aas MemRAS1O  fpo.o vemmas1o ..o
1.0 , 1.0 i 1.0 | N 1.0’ | N
1\l\jilemgA§ 1 ‘Q CAS MgmgwA§ L‘Q CAS MemCAS.1 ’Q 4 cas MemCAS.1 ’Q < CAS
lemWrdt e MemWr LM e Mem¥ril e MemWrll —  we

MAddr.1. MAddr.1 MAddr.1. ‘ MAddr.1 '

MAddr.1 Y mMk257 A9 mKas? MAddril |40 MK2s? AY mas7

MAddr1.2 MAddr 1 MAddr.1.2 | MAddr.1.2 ‘

MAddr L a2 A2 MAddr12 {5, va A2

MAgdrld 1,5 MAGdeld |4 MAddrid 3 MAddrla |5

MAddr 1.4 A3 MAddr.1.4 A MAddr 1.4 a3 MAddr.1.4 43

MAddr.1.5 " MAddr.1.5 Ae MAddr.1.5 Iy MAddr.15 Iy

Magdris g MADIRIG MAAdr18 ¢ MAddr1g e

MAddr.1.7 " MAddr.1.7 e MAddr.1.7 I RA: r17 48

MAddrid .5 MAddrig g Maddrig g MAddri8  1.g
MemAAS.1Q' Aas MemRAS.1.0 Aas :AngAs.LQ: Aas MemBAS.1.0  Aas
MemCAS1.Q' | CAS' MemCAS1.Q" | CAS' MemCAS1Q | CAS' MemCAS 1.0 = | CAS'
MemWr.1.H WE' MemWr1H | WE' MemWr 1L’ | WE' MemWrl.l' | WE’

MAddr19 1., MAddr10 | AO
Memory addresses: MAddr11 ] A1 MK257 MAddr.1.1 | A1 MK257
Medd[‘lz M 1. |
AddrL.0.0 MAddr.1.3 ﬁg MAddr.13 ,’:g
AddrL.0.1 MAddr 1.4 o MAddr.1.4 A3
Addr.0.2 MAddr13 v MAddr15 "
AddrL0.4 MAddr.1. A MAddr.1.6 I
AddrL.0.5 MAddr 1.7 " MAddri.7 "
AddrL0.7 MAddr.1 A MAddr.1.8 oy
may be arbitrarily assigned MemRAS.1.0° . MemRBRAS. 1.0 | ,
to aid in PWBA layout. MemCAS.1.0 g“:’g MemCAS.1.0' J 2:2
MemWriH S MemWr1 L 7] CAS
Memory addresses: WE WE
AddrL.0.3
AddrL.0.6
AddrL.0.8
. Font 4 macros:
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High the Low Bﬂe
MAddr.1. MAddr.1. MAddr.1. MAddr.1.
AO A0 | a0 { AD
MAddr 11 19 Mk2s7 MAddr.11 AY mk2s7 MAddr11 A mK2s7 MAddr 1.1 4 mKas7
MAddr12 1., MAddr12 | A2 MAddri2a 1., MAddr12 A2
MAddr.1 s MAddr.1. o~ MAddr.1 Iy MAGdr 1. Iy
MAddr.1. Al MAddr.1.5 Al MAddr.15 e MAddr1.5 vt
MAddr.1.6 " MAddr.1.6 I MAddr 1.6 " MAddr.1.6 e
MAddr17 1,7 MAddr17 15, MAddr17 4,5 MAddr17 1,5
MAddr.1 e MAddr.1.8 A MAddr 1 oy MAddr 1. Iy
MemRAS.1.1’ . MemAAS.1.1’ , MemRAS.1.1’ s MemRAS.1.1’ ,
MemCAS.1.1° RAS' MemCAS 1.1’ RAS MemCAS.1.1 | RAS MemCAS1.1’ | RAS
MemCaSIl  lcas MemGAS.LI__ | c4s MemCASIY a3 MemCAS.LI ___  _cas
MemWedhd 1o MemWriH @& MemWrlh  1wes MemWr1.L 4 we
MAddr.1 MAddr.1. MAddr.1 [ MAddr.1 ‘
A% MK2s7 1 A mK2s7 MAddr.1 1 A9 mkas7 MAddr.1.1 29 mkas7
MAddr.1.2 a MAddr.1.2 o~ MAddr1.2 s MAddr.1.2 o
MAddr.1.4 ﬁg MAddr.1.4 ™ MAddr.1 4 43 MAddr 1.4 v
MAddr.15 po MAddr 15 v MAddr.1.5 ! MAJdr.1S o
MAdr18 | g MAdr18 .5 MAddr18 ¢ MAddr18 |46
MAQdr1.7 " MAddr.1.7 s MAddr1.7 I MAddr1.7 |45
MAddri8 | A8 MAddr1g A8 MAddr18 = | A8 MAddrtg8 ! A8
MemBASILY | oio MemRASII ____ loag MemBASIT o MemRAS11 | RAS'
MemCAS.1.1’ e MemCAS.1.U s MemCAS.1.1' B e MemCAS.1.1’ P
AH s 1 H N AL | N 1L | )
MemWr 1.H WE MemWr. 1.H WE MemWr.1.L 4 WE emwr.1.L -+ WE
MAddr.1.1 AD \ikas7 MAddr.1.1 | A0 \kas7 MAddr.1.1 A0 k257 MAddr1.1 | A0 yikos7
A1 A1 —id-——-————-1 A1 A1
A2 MAddr12 ., MAdde12 1, MAddr12 | A2
MAddr.1 A2 MAJdr.1. A2 MAddr.1.3 A2 MAJr13 A2
MAddr 1.5 :g MAddr 1.5 ﬁg MAddr.1.5 :g MAddr.1.5 A2
MAddr.1.6 e MAddr.1. "™ MAddr.1.6 " MAddr 1.5 "
MAddr.1 A7 MAddr.1 A7 m:dgr:’g | A7 MAddr.1. | A7
L A8 A8 L | A8 MAddr18 1 .g
MemRAS, L1’ . ' . RRL 1ane MemAAS 1.1’ ,
MemCAS.1.1" gﬁs‘ MemCAS.1.1" RAS MemCAS.1.1" RAS MemCAS.1.1" AAS
MemWrIH ] o435 MemWriH | ohS MemWrll ] CAS MemWr.1L CAS
WE' WE’ L - WE' L. WE’
MAddr.1 MAddr.1. MAddr.1. MAddr.1.0 _
2Y mkas7 MAddra 1 29 MK2s7 29 mkas? MAddr.1.1 A0 mkes?
. MAddr.1.2 MAddr1.2 MAddr1.2 | MAddr.1.2 | A
Y A2 T TRETRR A2 A2 v A2
MAddr.1.4 A3 MAddr 1.4 s MAddr.1.4 43 MAddr 1.4 A3
MAgg[.:.i e MAddr 1.5 Ao MAddr.1.5 Iy MAggr.:.g by
AB MADrlS g Maddedl e MAddeld ) s
MAddr.1.7 As MAQdr 1.7 " MAQQr.:.? aS MAddr1.7 45
MAddr18 A8 MAddr18 A8 MAddr18 A8 MAddr18 | a8
MemRAS.1.1 RAS MemRAS.1.1 RAS MemRAS.1.1 L as MemRAS.1.1 RaS
Me xR CAS' MemWr.1.H’ cas’ MemWr 1L ceas APrTTERE CAS'
mwr.1. WE emWr.1. WE' 1. e e 1. W'
: ™" Maddern [
Memory addresses: M r.1.1 A1 MK257 MAddr.1.1 L A1 MK257
AddrL0.0 MAddr.1.3 :g MAddr 1.3 | :g
AddrL.0.1 MAddr.1.4 v MAddr.1.4 By
AddrL0.2 MAddr15 MAddris s
AddrL.0.4 MAddr.1.6 e MAddr1.6 I
AddrL.0.5 MAddrl7 1. A7
AddrL0.7 MAJdr.1.8 A MAddr1. I
may be arbitrarily assigned MemRBAS. 1.1’ RAS' MemRAS.1.1' | RAS’
to aid in PWBA layout. MngAgL? CAS' Mgm§A§.1.y1 4 cas'
MemWriH | ) MemWwril' 1o
Memory addresses: WE WE
AddrL.0.3
AddrL.0.6
AddrL.0.8
Font 4 macros:
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Bank 1

Bank 0
MK257 MK257
MemAW.1,19 [ ] I l
MK257 MK257
MemARW.1.14 l l
MK257 MK257
MemAW.1.13 l ‘ l
MK257 MK257
MemRW.1.12 l I
Byte H MK257 | MK257
MemRW.1.11 { I ]
MK257 MK257
MemBW.1.10 ! I !
MK257 MK257 |
MemAW.1.09 ( I 1
MK257 MK257
MK257 MK257
MemARW.1 H ! | l !
MK257 MK257
MemRW.1.07 I ' ! ’
MK257 MK257
B [ |
MemRW.1.06 |
MK257 MK257
MemAW.1.05 [ ) £
MK257 MK257 :
MemBW.1.04 l
Byte L MK257 MK257
MemRW.1.03 { I [
MK257 MK257
MemARW.1.02 I { l l
MK257 | MK257
MemRW.1.01 I ] ] l
MK257 MK257
MemBAW.1.00 l l I l
MK257 MK257
MemRBRW.1.L [ ] [ ]
Font 4 macros
1= MK257
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MAddr.0.0
MAddr.0.1
MAddr.0.2
MAddr.0.3
MAddr.0.4
MAddr.05
MAddr.0.6
MAddr.0.7
Maddr.0.8
MemWr.Q.H’
MemWr.Q.L'

S133

MAddr.1.0
MAddr.1.1
MAddr.1.2
MAddr.1.3
MAddr.1.4
MAddr.1.5
MAddr.1.6
MAddr.1.7
Maddr.1.8
MemWr.1.H’
MemWr.1 H’

S133

MemRAS.0.1’

MemCAS.0.1"

MemRAS.0.0"

MemCAS.0.0’

MemRAS.1.1

MemCAS.1.1"

MemRAS.1.0’

MemCAS.1.Q'

A0 88 8

$133

If this scheme does not work, HP1001 diodes will be tried as terminators. This will be done via platforms.
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-AChipHSyng

(g 6) 8 HSyncOut
HSvncPolarity | LS88
(pg 5)
AChipVSvnc
(pg 6) VSyncOut
VSyncPolarity / Ls8g
(pg 5)
PDown.1 o
Vvid.3 v ial
v!d.z ba HO '
Vid.1 D1 Hip®
Vid.0 b2 H2[%
: D3 H3 [®
pup2 [ HO=0 0 0
' 52 As194
s1 Hi=0 0 1
K v
¢ c H2=0 1 1
(___U.BP - H3=1 1 1
NibbleTime

{Nibble Time)

PDown.2 . l
Ri
‘QN'LEE EE‘DO HO[—
otClk
D1 H1 2
pi 2 D2 H2 I® DotClk is PixelClk/4
J.D-_E D3 H3 e
AS257 Li
RFout Freq780 D Q 1S2 AS194
K1100A B S1
CK CcL’
Color XTALs 31 T
a D} PixelClock PUD.2
RFout FreqT7BO b
K1100A b/ LS5t
AS257
RFout Freq7BD D a
K1100A B This crystal selection scheme will support a Dove 15" display
an IBM Monochrome display and an IBM Enhanced Color display.
Mono XTALs
RFout —31-367MH Display Dot Clk XTAL
K1100A Dove 15" 31.367Mhz
1BM Mono 18.432kHz
XtalSel IBM ECD mode 1 15.75kHz
_ég—-_————PDown s8 IBM ECD mode 2 21.8kHz
E’
AS257
r/M ! @. Mong
XEROX Project File Designer Rev |Date Page
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220 ohm

1RT
AN/
#R2
VEE (- 5v) #rC\Fxnso #9\7131 GND
L —
1RT 1RT
VidSerial F\r DoveVideoQut'
‘ o DoveVideoQut
MC124
VEE (- 5v " #CR132 #CR133 GND
L% LA
1RT 1RT
1RT
AN~
#R3
220 ohm
220 ohm
1RT
NN~
#R4a -
VEE (-5v} #1C\RL134 #F\HUSS GND
Lo B L I
1RT 1RT
VSvyncQut F\i DoveVSyncQut’
l o DoveVSyncQut
MC124
VEE (- 5v) FOR138 #OR17  anp
Lt Ll
1RT 1RT
1RT
— AN
#R5
220 ohm
220 ohm
1RT '
AN
#R6
VEE (-5v) #CR138 #CRI39 GND
1 % |
1RT 1RT
HSyncQuyt DoveHSyncQut'
vce T/F‘\E\,— Strobe c o DoveHSyncOut
#R8 X MC124
4.7K
v l. VEE (- 5v) #CR140 #CR1al GND
cC T T
1RT 1RT
. 1RT
AN~
#R7
220 ohm VEE
0.1uF 1TOP
Near MC124. #CO07
GND
To prevent time varying return currents, the syncs are differential. i =
Termination of ECL is also provided by the display monitor. Diodes = SD1034
Project Fil Designer Rev | Date Page
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IBM Color Connector

IBM Monochrome Connector

GND O GND <1
intensity (" 6 e
SecondaryR GND D 2 GND C> 2
SecondaryB GND D 7 1BMVideoQut D 7
Bed s GAD s
IBMHSync D 8 IBMHSync D 8
reen -y S -y
IBMVSvne IBMVSyng
« o MYy o
Blue s G s
The numbers in italics are
the DB -9 pin numbers
vid.3 I/I\?r Red
vid.2 I/l\?f Green
vid.1 /\?/ Blue
Vid.0 > Intensity
There is an inconsistency in the AChip spec
(s24a regarding the pin numbers for R,G & B. So
this should be checked prior to fabrication.
EN’
GND
VvidSerial /\?, IBMVideoQut
HSyncout > IBMHSyn
VSyncout /\?f IBMVSync
LS244
EN’
GND |
Project . . ile Designer Rev |Date Page
XEROX |7 IBM Display Drivers e’
soD Colvin A |2/26/86 13

Daylily

IBM Display Connectors

Daylily13.sil



Substrate Bias

VEE (-5.0v)

#R9
1BOT
1000hm

| Sybstrate

x_‘ #CRO7

iTOoP
1N52238 = 2.7v zener diode

Dove Display Connector

DoveVideoQut D 1
Giio s
DoveVideoQut' D 2
C O
s
DoveHSyncOut D 1
GND -y
DoveHSyncOQuyt’ D 12
ano s
COos
< ) 6
— D14
DoveVSvncQut D 7
GND D 15
DoveVSyncOut' C) 8
XEROX |7rrect Dove Display Connector Fle , Deé%fﬁ;m Fev |bate Page
sDO Dayllly Substrate Bias Day||1y145|‘ A 2/26/86 14
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ALS245
§D.15 AO B0 AD.15
—SD.14 A AD 14
D.13 A1 B1 AD.13
—S0. A2 B2 -
SD.12 A3 B3 AD.12
—3R.11 A4 B4 ab.1
—SD.10 A5 BS AD1
—350.09 A6 B§ AD.O3
$D.08 A7 B? AD.08
Gnd
Gnd | 1 CF
AT Bus Data Transceivers
ALS245
o % toz
SD.05 PR AD.05
SD.04 Az B AD.04
sD.03 A3 B3 AD.03
SD.02 A4 B4 AD.?
SD.01 A5 Bs AD .01
. AB B6 '
S$D.0Q A7 87 AD.0Q
Gnd
gnd | 1 CE
DirL= 8to A
Rd’ DirH = AtoB
Py - foFF
D s Q EnableData’
IALS74
BALE c o EnableAddr
R’
DataEn’ I
ALS244
eyt o0 o2
SA13 o AD.13
SA12 p2 Q@ AD12
SA11 o AD11
SA1Q Da Q4 AD.10
—sA.09 Ds Q5 AD .09
. D6 Q6 '
SA.08 D7 Q7 AD.(Q8
1 _E2
The SA lines are already latched by
the AT so we just need to feed them Address Buffers
to the A -Chip at the proper time.
ALS244
sz o0 G 2%
SA.05 ot af AD.5
SA.04 p2 Q2 AD .04
- D3 Q3 -
Sa02 ba Q4 AD 02
SA.01 os Q5 AD.01
: D6 Qé y
SA.00 D7 Q7 AD.0Q
E1 E2
How this Works:
The address from the 80286 is availiable when BALE goes
high and is latched on the falling edge of BALE, which also
clocks the flip - flop above enabling the address to pass
thru the ALS244’s to the A - Chip. This will continue until
DataEn’ goes low which resets the flip - flop enables the data
transceivers. The direction of the transfer is controlled by Rd’ 1 - ALS646
2 - AS373
XEROX Project File Designer Rev ] Date Page
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AS373 ALS138
LY. Y S P qol—-—A23 QO. -
LA22 : A22 Qt'le
o1 QA S4 Qe
a9t @ : _—
LA20 00 ] A.20 L Q3 X
D3 Q3 $2  Aa
LA.19 ‘ el Q4
LA1S D4 a5’
LA.17 D5 Qs S1 a6’ (ExxxxxH)
: D6 Q6f A
D7 Q7= =3 =
cK_oc GND
BALE GND |
GND |
Memory Decoding This is pulled up
on the AT
SA.15 A§7529 MoncRAM | ALS153
SA16 00 ColorRaM ] X9 . ) ,
SA17 Al o1 EGARAM X1 ox DispMem 4 DispMem
—__————EA-‘E A2 02 -—-__—-A|[Di RAM X2 (see table
Al A3 o3 X3 below)
SA13 as oafs
TR v AChipIQ’
A22 N9 0Cx00C (FO0000 - FOOFFF)
A23
: A8
CE
iosROM’
GND {0C0000 - 0C3FFF) AChipMapE’
ALS32 (pg 6.8)
IOR’
10
ow: AS00
saga [ 7S Monolo ALS153 I
ispiQ
AQ ‘ ColorlO ) AS00
L X1 DisplOAddr
SAQ6 | A2 2 EGAONIvIQ (e}
SA.07 o L X2 (see table
SA08 A3 o3pe X3 below)
A. A4 04
5——0-9——A_1 : ‘:s 05 10 Decoding inlntR
7-Ya R & 06 PLATS AS00 SChipintReg
A12 A7 07 SChipReq’ 0 (e 17)
3412 lap P1 P8
E P2 P7
N zg gg This is pulled up
on the AT
ASQ PU-10 10CS16'
20)
ALS153 -0 (rg
Model |, ALS10 ALS05
ModeQ ¢
EX__EY'
GND |
——-dLs04
We disable the multiplexer with o _ DisplOAdar
SChipReg’ so we don’t get 0 0 080000 -0B7FFF | 3B0-3CF | Mono
glitches on the outputs when we 0 1 0B8000-0BFFFF |3C0-3DF | Color
change the mode lines. 1 0  0A0000-OAFFFF |3CO-3CF| EGA
1 1 040000 - 0BFFFF | 3C0-3CF | EGA extended

This circuitry Is the resuft of many iterations and many days of effort. | am not really happy with the way it turned out but it

seems to work. This circuitry performs several major functions. The LS138 decodes the AChip memory address space. The top
27529 PROM decodes the addresses for EGA display memory, the EGA BIOS EPROM, and maps memory to AChip |0 addresses. This
will decode both IO and memory addresses, but the AT spec says that there are no valid 10 addresses in range that we are decoding
(/ am not sure that | believe that). The lower 27529 PROM decodes /0 to IBM EGA addresses and for the SChip -egister. The EGA
addresses are quailfied with IOR’ and IOW’ to verify that they are IO and not memory addresses. The PROM decodes four addresses
for the SChip register, only one of these is used and is selected by a jumper on the platform shown. This allows the board address
to be changed if it’s address conflicts with another board in the system.

All references to EGA addresses are mapped into the AChip using the map E & F registers, they also interrupt the SChip, so the
SChip can update the appropriate memory values.

Any addresses for the EGA or AChip lowers DaylilyAddr’ which starts the state machine.

XEROX Project File Designer Rev |Date VPage
SDD DaylLily Address Decode Daylily 16.sil Colvin A 12/26/86 16



Status Generation

S2 S1 S0 [ AChip gcperation
AChiplQ’ 0 0 0 !idle
! 0 0 1 |/ORead
Ls3 0 1 0 |iowrte
0 1 1 |idle
s 1 0 0 |Memory Read (ldle)
so8 Rd’ 1 0 1 Memory Read
OR’ AN 1 1 0 | Memory Write
1.1 1 lidle
StatEn’ Is.controlled by the state machine. it is
.0 asserted whenever an AChip is addressed
or whenever an AT Graphlcs Adaptor 10 port
Py~ . is addressed. Enabling the status lines starts
all AChip operations.
s’ StatusEn’
D Q s
IALS74
M—_ c Q’ =l
R
StateEn’ l
State Machine
Py - RdvSvng
: - State.1
D Q D Q State 0
- ASV4 AS74
27529 ALS273
A0 Qo oo Qo ATIntSChin
A1l Q1 D1 Q1 g 5)
Wait nao 2 2 = IntSChip
DaviilvAddr A p: Qi StatEn’
Rd’ Q4 o as DataEnable’  (pg 15)
wr AS a5 : [ NotReadv _ (pg 20)
- D6 Q6
SChipintReq A8 a6
. A7 Q7 D7 Q7= Co-
Continye A8 ok or When BufReset’ occurs, both StatEn’ and
DataEnable’ will become active. This will not
E’ affect the board operation since StatEn’ will
~SvsCIK cause anything to happen until Rd’ or Wr' become
GND , active. DataEnable’ wiil drive the AD bus since
(og 20 Rd’ is not active, and this wiil also have no
Pg 20) adverse affect.
AReady D S‘Q D S,Q..
(pg 6,8)
AS74
—c o SyncARdyY'
R'
ALS10
AChiplOQ’ %
(pg 16) R
Ls183
co'rs : .
PU-TimeQut B0 Ho ke
B1 Hirs -
; B2 H2re
83 H3 ASO
BO't=
PU - TimeOyt__{CY ;
\CD if AReady has not occured 8 clock cycles after T3 then this
cL LD counter will generate a timeout. This keeps the state machine
from hanging when it accesses an AChip which is not present.
PU -~ TimeQut
- Project , File Designer Rev |{Date Fage
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27128
~SAL0 A0
SA01 ]
Al | SD.Q0
SagQ | A2 8113 SD.Q1
— |A3 | SD02
SA0a | A4 Q2 SD.
Sa0 Q3 r-————@;
DA.06 A5 aa . SD.04
A6 SD.05
SA.07 Qs
SA.08 A7 P | SDQ6
A‘ | A8 S0.07
SA.09 Qi —
SA10Q A9
SA.11 A10
sa1z A0 vpp ———JCC
|A12 =
SA.13 Al PGM Py - EPRQM
CE'_OFE
BIOSRom'
MemR’

This is currently implemented as a single EPROM due to board space requirements.
It would be a performance win to replace this with two 2764’s if they can fit on
the board.

XEROX Project File Designer VRev VDate Page
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RPULL16 2K
BesoU' lgpy  -vee
BespV' oo, gpis PU-10
PU-Vint RP3 RP14 PU - RdySync
PU-UCS RPa AP13 PU - TimeOut
PU - AID RPS  RP12 Py - EPROM
PU - Vid PU -~ Int
RPS  RP11
PU - MuxFF RP7 RP10 [=
PU - Xcvr
RP8 RPY =
Spares
AS244
LS86 LS86 0
AS257
AS257
B D Q =
=B
>
@D' ALS0S Ls125
D= |
!
1 - LS125
XEROX Project File Designer Rev |Date’ Page
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PLATS

1] - 1
p1 - pgl—IRQI0
P2 P7 a1
1 SChipIntAT’ EN P3 P6 __..I_Q_1.2_

NotReady

LS125

10ChRdy.

ALSO05

™~

Pa P5

This platform is included sothat
the interrupt can be easily changed.

PU-Int IRQ.09
Vertint’ EN

IRQ.09 is redirected in software to IRQ.02
so it will agrees with use of IRQ.02 on PC’s

SA.QQ :] A31 SD.Q0 : A9 I0R’ S B14
SA.01 :: A30 SD.01 E A8 _low’ ‘ lB73
SA.02 {ZJ 429 _SD.g2 : A7 SMemR'’ : 812
SA.03 1__‘_:] A28 SD.03 {:I A6 _SMemWw JL__-:_:] B11
SA.04 J:_" A27 SD.04 S A5 MemR’ :I c9
SA.Q5 :j A26 SD Q5 :—J A4 MemWw : c10
SA.06 S A25 SD.06 JL:: A3 AEN :j A1l
SA.07 S A24 sSD Q7 S A2 Refresh’ 819
SA.08 s 30.09 o MemCs1g C___Jo
SA.Q9 S A22 S$D.Q9 E ci12 10CsS16’ :i D2
SA.10 IZJ A21 SD.1Q J: c13 ows :J 88
SA.11 : A20 SD.11 ::] c1a Qsc | I B30
SA.12 S A19 SD.12 {:] cis
24,12 ] ars =D.13 L Jecis -ano [ Ja
SA.14 E A17 SD.14 : c17 GND ::! B10
SA.15 : A16 _S0.15 E ci8 _GND Ll—: 831
SA.16 D Al5 ATCLK z 820 _GND E:: D18
SA.17 J""‘_"———] Al4 ATReset :] 82
SA.18 E A13 BALE E 828 +5v _E: 829
SA.19 L1 ar iochCk T Ja + 5y T ot
LALL T lcs ~OchAdy L1 - T Jas
LA.18 E c7 _TermCnt ::: 827 -5v E 85
LA.19 J::] cs SBHE 1|:] ct +12v _[: 89
LA.20 T es Master T o7 =12y I -
LA 21 S ca DRQ.0 Z D9
LA22 J::_: c3 DRQ.1 E 818
LA.23 :] c2 DRQ.2 : 86
IRQ.03 : 825 DRQ.3 : 816
IRQ.04 :j 824 DRQ.5 S D11
IRQ.05 S 823 DRQ.6 r:] D13
IRQ.06 Ej 822 DRQ.7 : D15
IRQ.07 E 821 DACK.0 E D8
IRQ.Q9 S 84 DACK.1 {: 817
IRQ.10 :’ D3 DACK.2 I:I 826
IRQ.11 : D4 DACK.3 :I 815
IRQ.12 _J::] D5 DACK.5 J]:l D10
IRQ.14 S D7 DACK.6 J‘: D12
IRQ.15 {: D6 DACK.7 L_—_l D14
1 - LS125
Project File Designer Rev }Date Page
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dhe softcard remains inactive until a valid address for either main memory or a memory/lO request for the Enhanced Displa
adaptor occurs. At that time state machine lowers the IOChRdy signal on the bus which will cause the 80286 processor to

wait until the softcard Is done. The state machine then enables the status lines to the A~ Chip and starts cycling thru the

T - states of an 80186. At T3 it will pause until it recieves the ARdy signal from the AChip.

Addressed?

Y

Lower I0OChRdy
.
AChip done?
(ARdy)
Write Command
Raise IOChRdy
Is
SChqunth Are
active? " )
SChipintRq
r Wr' active
No Interrupt SChip
No Interrupt SChip
,, ) 1
Y
Has SChip
o ! g Y N Goto
» cknovj/’ledged Start
[ AN
Enable status
Wait for two This means wait until the
clock cycles beginning of 73
Enable Data
Project Reference File Designer Rev | Date Page
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(R= W)+ D

| -inactive
S’ - inactive
D’ - inactive
R -inactive

’( addressed

Cow =

I - active
R - inactive
S’ - inactive

(c* Wa i)
+(C" W)

| - active
R -inactive
S’ -inactive

wait for — —

ARdy DesR 8|
I - active
R - active

D’ - active

wait
for SChip

! - active
R - active

- active

el
s
! -inactive

& (D =W) + (D =R =)

S’ - active /
R - active - — —_ — -
(D’ *W)+ (D®*R' ®"])
S’ - active
R - active
INPUTS Qutputs
D’ = DaylilyAddr I =/ tSChip
R’ = Rd’ S’ = cwiten’
W = Wr D" = DataEnable’
I = SChipintRqg R = NotReady
C = Continue
H = Wait
Project File Designer lev | Date Page
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