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Number Nine Visual Technology IMAGINE 128%

Section 3: IMAGINE 128%1/O Information
3.1 Signal Descriptions

IMAGINE 128%signal pins are categorized into the following five groups: PCI Bus Interface, Display Buffer
Interface, Peripheral Devices Interface, CRT Control, and miscellaneous. The “#” indicates an active low signal.

PCI BUS INTERFACE SIGNALS (48)

NAME 1/0 DESCRIPTION

AD[31:0] /0 Multiplexed address and data bus
C _BE[3:0] /O Command and Byte enables
HCLK I Host Bus Clock

RST# I System Reset

FRAME# /0 PCI cycle FRAME

PRDY# /0 Processor Ready

TRDY# /O Target Ready

DEVSEL# /O PCI Device Select

STOP# /O PCI cycle stop

INTRP# [6) Interrupt Pin

PAR /0 PCI Parity indicator

IDSEL I PCI Configuration Select
REQ# [6) Request bus mastering
GNT# 1 Grant bus mastering
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Number Nine Visual Technology

DISPLAY BUFFER CONTROL SIGNALS (164)

The local memory buffers of Imagine3 may be built using one of three types of memory:

WINDOW RAM,
SGRAM,

EDO (DRAM and/or VRAM).

Names and/or function of some signals in this group change accordingly with selected type of memories.

Window RAM configuration:

NAME 1/0 DESCRIPTION
MCLK I Memory Controller Clock
RAD [9:0] (6] Display and Virtual Buffer Address
PDAT [127:0] /0 Display and Virtual Buffer Data Bus
DRAS# [3:0] o Display Buffer Row Address Strobes
VRAS# [1:0] (6] Virtual Buffer Row Address Strobes
BE#[15:0] [6) Display and Virtual Buffer Byte Enable
CAS#[1:0] (6] Display and Virtual Buffer Column Address Strobes
D OE# [6) Output enable for Display Buffer
V_OE# o Virtual Buffer Output enable
SF[2:0] [6) Display and Virtual Buffer Special Function Signal
SOE# [3:0] [6) Display Buffer Serial Output enable
SGRAM configuration:
NAME 1/0 DESCRIPTION
MCLK I Memory Controller Clock
RAD [9:0] (6] Display and Virtual Buffer Address
RADI[9] is used as SGRAM bank select
PDAT [127:0] /0 Display and Virtual Buffer Data Bus
D_CS# [3:0] (6] Display Buffer Chip Select
D SC#[3:2] are used as RAD[11:10] in case of 16Mbit SGRAM
V_CS# [1:0] (6] Virtual Buffer Chip Select
D SC#[1] is used as RAD[10] in case of 16Mbit SGRAM
DQM# [15:0] (6] Display and Virtual Buffer Byte Enable
WE# [1:0] (6] Display and Virtual Buffer Write Enable
D SF [6) Display Buffer Special Function Signal
V_SF o Virtual Buffer Special Function Signal
RAS# [0} Display and Virtual Buffer Row Address Strobe Enable
CAS# 6] Display and Virtual Buffer Column Address Strobe Enable

EDO configuration:
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NAME 1/0 DESCRIPTION

MCLK I Memory Controller Clock

RAD [9:0] o Display and Virtual Buffer Address

PDAT [127:0] /0 Display and Virtual Buffer Data Bus

DRAS# [3:0] (6] Display Buffer Row Address Strobes

VRAS# [1:0] (6] Virtual Buffer Row Address Strobes

CAS#[15:0] (6] Display and Virtual Buffer Column Address Strobes
WB_WE [1:0] o Display and Virtual Buffer Write-per-bit/Write Strobes
DT _OE# 6] Data Transfer / Output enable for Display Buffer
V_OE# o Virtual Buffer Output enable

SF[0] [6) Display Buffer Special Function Signal (VRAM)
SOE#[3:0] [6) Display Buffer Serial Output enable (VRAM)

PERIPHERAL DEVICES CONTROL SIGNALS (30)

NAME 1/0 DESCRIPTION

PA [9:0] o Address

PD [7:0] /O Data Bus

PWE# [0} Write Strobe

POE# [6) EPROM Output Enable
PCS# [6) EPROM Chip Select

PWR# [6) Peripheral Port (DAC) Write
PRD# [6) Peripheral Port (DAC) Read
PSFT 6] Load Soft Switch
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CRT CONTROLLER SIGNALS (41)

NAME 1/0 DESCRIPTION

VCLK 1 Video Timing Clock
SCLK /0 Serial Clock

HSYNC [6) Horizontal Sync

VSYNC [6) Vertical Sync

CBLANK (6] Composite Blank

DDC DAT /0 DDC Data to/from monitor
DDC_CLK /0 DDC clock

EXV# I Enable External Video

LD CLK (6] RAMDAC Load Clock
DDAT([31:0] (6] DRAM Controller/ VGA data

MISCELLANEOUS SIGNALS (9)

NAME 1/0 DESCRIPTION

DECLK I Drawing Engine Clock

RST OUT# [6) Buffered System Reset
SENSE# I SENSE input (from RAMDAC)
VCSEL 0 VGA Clock Frequency Select
TOUT [6) Factory Test
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3.2 Pin Assignments

IMAGINE 128% is packaged in a 352 pin Plastic Ball Grid Array (PBGA). [There are a total of XXX signal pins and
XXX power pins; six (6) five volt VDD that power the PCI I/O buffers, 28 three volt VDD that power the core and all
non-PCI I/O buffers, and 28 GND pins. ]

NAME NUMBER 1/0 DRIVE (mA)
AD [31] Cl10 1/0
AD [30] A9 1/0
AD [29] D8 1/0
AD [28] B8 1/0
AD [27] A7 1/0
AD [26] D7 1/0
AD [25] B7 1/0
AD [24] AS 1/0
AD [23] c6 1/0
AD [22] D5 1/0
AD [21] BS 1/0
AD [20] c4 1/0
AD [19] cs 1/0
AD [18] c7 1/0
AD [17] A3 1/0
AD [16] 14 1/0
AD [15] E4 1/0
AD [14] Gl 1/0
AD [13] E3 1/0
AD[12] H2 1/0
AD[11] El 1/0
AD [10] HI 1/0
AD [09] E2 1/0
AD [08] 13 1/0
AD [07] 2 1/0
AD [06] H3 1/0
AD [05] Kl 1/0
AD [04] F2 1/0
AD [03] K2 1/0

NAME NUMBER 1/0 DRIVE (mA)
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AD [02] G3 1/0
AD [01] L2 1/0
AD [00] G4 1/0
C BE[3] A6 I
C BE[2] B3 I
C BE[]] G2 I
C BE[0] K4 I
HCLK Cll I
RST# DI2 I
FRAME# BY I
PRDY# Bl I
TRDY# 2 o)
DEVSEL# cl o)
INTRP# cs8 o)
STOP# DI o)
PAR D2 0
IDSEL B4 0
REQ# 9 o)
GNT# F3 I
MCLK F26 I
RAD [9] DI o) 12
RAD [8] K26 o) 12
RAD [7] L26 o) 12
RAD [6] M26 o) 12
RAD [5] N26 0 12
RAD [4] P26 o) 12
RAD [3] AE26 o) 12
RAD [2] AD26 o) 12
RAD[1] AC26 o) 12
RAD [0] AB26 0 12
PDAT [127] R25 1/0 4
PDAT [126] R24 1/0 4
PDAT [125] R23 1/0 4
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NAME NUMBER 1/0 DRIVE (mA)
PDAT [124] T24 1/0 4
PDAT [123] T25 1/0 4
PDAT [122] T26 1/0 4
PDAT [121] U24 1/0 4
PDAT [120] U23 1/0 4
PDAT [119] AD22 1/0 4
PDAT [118] AF23 1/0 4
PDAT [117] AF24 1/0 4
PDAT [116] AE22 1/0 4
PDAT [115] AE23 1/0 4
PDAT [114] AE24 1/0 4
PDAT [113] AD23 1/0 4
PDAT [112] AD25 1/0 4
PDAT [111] AF21 1/0 4
PDAT [110] AE21 1/0 4
PDAT [109] AD21 1/0 4
PDAT [108] AF20 1/0 4
PDAT [107] AE20 1/0 4
PDAT [106] AD20 1/0 4
PDAT [105] AC20 1/0 4
PDAT [104] AEI9 1/0 4
PDAT [103] AEII 1/0 4
PDAT [102] AF11 1/0 4
PDAT [101] AEI2 1/0 4
PDAT [100] ADI2 1/0 4
PDAT [99] ACI2 1/0 4
PDAT [98] ADI3 1/0 4
PDAT [97] AE13 1/0 4
PDAT [96] AF14 1/0 4
PDAT [95] ADI1 1/0 4
PDAT [94] AE10 1/0 4
PDAT [93] ADI0 1/0 4
PDAT [92] ACY 1/0 4
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NAME NUMBER 1/0 DRIVE (mA)
PDAT [91] AD9 1/0 4
PDAT [90] AE9 1/0 4
PDAT [89] AF9 1/0 4
PDAT [88] AES 1/0 4
PDAT [87] ACI 1/0 4
PDAT [86] AB2 1/0 4
PDAT [85] AB3 1/0 4
PDAT [84] AB4 1/0 4
PDAT [83] AC2 1/0 4
PDAT [82] AC3 1/0 4
PDAT [81] ADI 1/0 4
PDAT [80] AD2 1/0 4
PDAT [79] AA3 1/0 4
PDAT [78] AA2 1/0 4
PDAT [77] AAl 1/0 4
PDAT [76] Y4 1/0 4
PDAT [75] Y3 1/0 4
PDAT [74] Y2 1/0 4
PDAT [73] w4 1/0 4
PDAT [72] w3 1/0 4
PDAT [71] LI 1/0 4
PDAT [70] K3 1/0 4
PDAT [69] L3 1/0 4
PDAT [68] M3 1/0 4
PDAT [67] M4 1/0 4
PDAT [66] NI 1/0 4
PDAT [65] N2 1/0 4
PDAT [64] N3 1/0 4
PDAT [63] U26 1/0 4
PDAT [62] V25 1/0 4
PDAT [61] V24 1/0 4
PDAT [60] V23 1/0 4
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NAME NUMBER 1/0 DRIVE (mA)
PDAT [59] w24 1/0 4
PDAT [58] w25 1/0 4
PDAT [57] Y24 1/0 4
PDAT [56] Y25 1/0 4
PDAT [55] AC24 1/0 4
PDAT [54] AC25 1/0 4
PDAT [53] AB23 1/0 4
PDAT [52] AB24 1/0 4
PDAT [51] AB25 1/0 4
PDAT [50] AA24 1/0 4
PDAT [49] AA25 1/0 4
PDAT [48] Y26 1/0 4
PDAT [47] ADI9 1/0 4
PDAT [46] AC19 1/0 4
PDAT [45] AF18 1/0 4
PDAT [44] AEIS 1/0 4
PDAT [43] ADIS 1/0 4
PDAT [42] AEl7 1/0 4
PDAT [41] ADI7 1/0 4
PDAT [40] AC17 1/0 4
PDAT [39] AE14 1/0 4
PDAT [38] AD14 1/0 4
PDAT [37] AF15 1/0 4
PDAT [36] AEI5 1/0 4
PDAT [35] ADI5 1/0 4
PDAT [34] AE16 1/0 4
PDAT [33] ADI6 1/0 4
PDAT [32] AF17 1/0 4
PDAT [31] ADS 1/0 4
PDAT [30] AE7 1/0 4
PDAT [29] AD7 1/0 4
PDAT [28] ACT 1/0 4
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NAME NUMBER 1/0 DRIVE (mA)
PDAT [27] AD6 1/0 4
PDAT [26] AE6 1/0 4
PDAT [25] AF6 1/0 4
PDAT [24] AE5 1/0 4
PDAT [23] AF2 1/0 4
PDAT [22] AF3 1/0 4
PDAT [21] AE3 1/0 4
PDAT [20] AD4 1/0 4
PDAT [19] AE4 1/0 4
PDAT [18] AF4 1/0 4
PDAT [17] AC5 1/0 4
PDAT [16] AD5 1/0 4
PDAT [15] w2 1/0 4
PDAT [14] Wi 1/0 4
PDAT [13] V3 1/0 4
PDAT [12] V2 1/0 4
PDAT [11] Vi 1/0 4
PDAT [10] U4 1/0 4
PDAT [09] U3 1/0 4
PDAT [08] U2 1/0 4
PDAT [07] P3 1/0 4
PDAT [06] P4 1/0 4
PDAT [05] R2 1/0 4
PDAT [04] R3 1/0 4
PDAT [03] R4 1/0 4
PDAT [02] Tl 1/0 4
PDAT [01] T2 1/0 4
PDAT [00] T3 1/0 4
D_CS#[3] (SGRAM) N25 (6] 6
DRAS#[3]  (WRAM,

EDO)

D CS#[2]  (SGRAM) L25 0 6
DRAS#[2]  (WRAM,

EDO)
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D_CS#[1] (SGRAM) D26 (6] 6
DRAS#[1]  (WRAM,
EDO)
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NAME NUMBER 1/0 DRIVE (mA)

D_CS#[0] (SGRAM) 126 (6] 6
DRAS#[0]  (WRAM,
EDO)

V_CS#[1] (SGRAM) E25 O 6
VRAS#[1]  (WRAM,
EDO)

V_CS#[0] (SGRAM) u2s (6] 6
VRAS#[0]  (WRAM,
EDO)

DQM[15] R26 O 6
(SGRAM)

BE#[15]

(WINRAM)

CAS#[15] (EDO)

DQM[14] AA26 O 6
(SGRAM)

BE#[14]

(WINRAM)

CAS#[14] (EDO)

DQM[13] AF22 (6] 6
(SGRAM)

BE#[13]

(WINRAM)

CAS#[13] (EDO)

DQM[12] AF13 O 6
(SGRAM)

BE#[12]

(WINRAM)

CAS#[12] (EDO)

DQM[11] AF10 0 6
(SGRAM)

BE#[11]

(WINRAM)

CAS#[11] (EDO)

DQM[10] AFS5 O 6
(SGRAM)

BE#[10]

(WINRAM)

CAS#[10] (EDO)

DQM[09] ABI O 6
(SGRAM)

BE#[09]

(WINRAM)

CAS#[09] (EDO)
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DQM][08]
(SGRAM)
BE#[08]
(WINRAM)
CAS# [08]

(EDO)

P1

DQM[07]
(SGRAM)
BE#[07]
(WINRAM)
CAS#[07]

(EDO)

V26

DQM][06]
(SGRAM)
BE#[06]
(WINRAM)
CAS# [06]

(EDO)

W26

DQM][05]
(SGRAM)
BE#[05]
(WINRAM)
CAS# [05]

(EDO)

AF19

DQM[04]
(SGRAM)
BE#[04]
(WINRAM)
CAS# [04]

(EDO)

AF16

DQM[03]
(SGRAM)
BE#[03]
(WINRAM)
CAS#[03]

(EDO)

AF8

DQM[02]
(SGRAM)
BE#[02]
(WINRAM)
CAS# [02]

(EDO)

AF7

DQM[01]
(SGRAM)
BE#[01]
(WINRAM)
CAS#[01]

(EDO)

Y1

DQM[00]
(SGRAM)
BE#[00]
(WINRAM)
CAS# [00]
(EDO)

Ul

3-14
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WE [1] AF12 0 8
(SGRAM)

CAS#[1]

(WINRAM)

WB_WE [1] (EDO)

WE [0] P25 O 8
(SGRAM)

CAS#[0]

(WINRAM)

WB_WE [0] (EDO)

D_SF (SGRAM) H26 (6] 8
D_OE# (WINRAM)
DT _OE# (EDO)

V_SF AC22 O 8
(SGRAM)
V_OE#
(WINRAM)
V_OE# (EDO)

CAS# M23 (6] 12
(SGRAM)
SF[2]
(WINRAM)

(EDON/A)

RAS# Y23 (6] 12
(SGRAM)
SF[1]
(WINRAM)

(EDON/A)

F24 (¢} 12
(SGRAM N/A)
SF[0]
(WINRAM)
SF[0]

(EDO)

RI1 (¢} 2
(SGRAM N/A)

SOE[3]# (WINRAM,
EDO)

P2 (¢} 2
(SGRAM N/A)

SOE[2]# (WINRAM,
EDO)
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M2 (¢} 2
(SGRAM N/A)
SOE[1]# (WINRAM,
EDO)

Ml (¢} 2
(SGRAM N/A)
SOE[0]# (WINRAM,
EDO)
PA [9] Cl6 ) 2
PA [8] C17 ) 2
PA [7] Al0 (6} 2
PA [6] Bl1 6} 2
PA [5] All 6} 2
PA [4] BI12 (6} 2
PA [3] Al2 (6} 2
PA [2] BI3 (6} 2
PA [1] Al3 6} 2
PA [0] B14 6} 2
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NAME NUMBER 1/0 DRIVE (mA)
PD [07] Al8 1/0 4
PD [06] Al7 1/0 4
PD [05] B17 1/0 4
PD [04] Al6 1/0 4
PD [03] B16 1/0 4
PD [02] AlS 1/0 4
PD [01] BIS 1/0 4
PD [00] Al4 1/0 4
PWE# 26 0 2
POE# E26 o) 2
VCLK B23 I

SCLK G26 1/0 8
HSYNC B24 o) 4
VSYNC A24 o) 4
CBLANK A23 o) 4
DECLK K25 I

SENSE# A2 I

RST OUTH# B21 o) 2
PWR# D20 o) 2
PRD# 21 o) 2
PCSH B22 o) 2
PSFT Cls 0 2
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NAME NUMBER 1/0 DRIVE (mA)
EXV# B10 1

DDC DAT A25 /0 4
DDC2 CLK B20 1/0 4
VCSEL C20 6] 4
LD CLK A2l o 4
DDAT[31] BIg 0 4
DDAT[30] C18 0 4
DDAT[29] A19 0 4
DDAT[28] A20 0 4
DDAT[27] B19 0 4
DDAT[26] C19 0 4
DDAT[25] 22 0 4
DDAT[24] D22 0 4
DDAT[23] 23 0 4
DDAT[22] H23 0 4
DDAT[21] D17 0 4
DDAT[20] 25 0 4
DDAT[19] D24 0 4
DDAT[18] D25 0 4
DDAT[17] E24 0 4
DDAT[16] E23 0 4
DDATJ[15] F25 0 4
DDAT[14] G25 0 4
DDAT[13] G23 0 4
DDAT[12] G24 0 4
DDATJ[11] H25 0 4
DDAT[10] H24 0 4
DDATI[9] 125 0 4
DDATI[S] 124 0 4
DDATI[7] K24 0 4
DDATI6] K23 0 4
DDATJ[5] L24 0 4

3-18 Section 3: Imagine 128% 1/O Information



IMAGINE 128% Number Nine Visual Technology

NAME NUMBER 1/0 DRIVE (mA)

DDAT[4] M25 o 4

DDAT[3] M24 (6] 4

DDAT][2] N23 [0} 4

DDAT[1] N24 (6] 4

DDATI0] P24 o 4

TOUT ACI0 o 4

Power Pins

NAME NUMBER

VDD (+5 volts) A4, A8, B6, D3, F1,J1

VDD (+3 volts) D6, D11, D16, D21, F4, F23, L4, 123, T4, T23, AA4, AC6, AC11, AC16,
AC21, AA23

VSS Al, A2, A26, B2, B25, B26, C3, C12, C13, C14, C24, D4, D9, D13, D14,
D15, D19, D23, H4, J23, N4, P23, V4, W23, AC4, ACS8, AC13, AC14,
ACI1S5, ACI8, AC23, AD3, AD24, AEl, AE2, AE25, AF1, AF25, AF26

Note: D10 and all pins N/C or N/A are unconnected pins.
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Imagine 3 128X Bottom View

3.2.1
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33 EDO Configuration (Top View)
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3| o | coe2 | owo | voos | aows | onre | aooz | aoos | aoos | poarrof poates | poates | poates | poator | poatos | poatoo | poatos | poaTss| poaTrz| PoATIS| PonTrs| PonTes| Poatez| ewo | P21 | Poatzz| 3
2| omo ovo | tRove| ear | Aooe | Aooa | et | Api2 | Aoor | Aoos | aoor | soets | poates | soeas | poaros | poror | poaras] poariz| poaris| porra| poatrs| poates | poates| poatso| awo [ eoarzs] 2|
1| _emo prove [oevseud stope [ w011 [ voos [ aora [ aoro | voos | aoos [ powrr | soeoe | poates | caseos | soese [ poatez| casmo poati1| poaTia| casmo| ponTr7| casws | poats7| PoaTe1| ano | avo | 1
A B C D E F G H J K L M N P R T u Vv w Y | AA| AB | AC | AD | AE | AF
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3.4 SGRAM Configuration (Top View)

A B C D E F G H J K L M N P R T U V. W Y | AA | AB | AC | AD | AE | AF
26| oo | ow | ewes |o csurl roes | weux |isenaf o [0 ossol mos | wor | wos | wos | waon | ous |oouriz] sosrss| ooner | oo | onvs oo | maoo | waon | e | waos | ano |26
25| ooc oar| oo | ooarao] ooatis| v cser | ooatss | ooaria) ooatis| ooats | pecuk | o cssz] ooara | o cses] weo v csm | poaTs2| PoATSS | POATSS| POATAS | POATST ovo | oo |25
24| vswic | o | ou |oonris| oonrir| wo | conrie] oonrrof oours | oonrs | oonrs | omars | conrs | conro conrs | poures | eosrer| ponrsol ponrs | onrss|_ano zj
23| cavmi | ve fooarzs] owo Gno. oo | Rase Gno. 23
22| senser | pose fooarzs| ooarze vSF oomis | 22|
21| w ok | rstours| erow | voos voo3 21
20| oonrzs | oocz cuf vese | pwrs 20
19| oowrze | ooarzr |ooaras| ewo Imagine128 Series 3 (SGRAM MEMORY) POATAS| oans

18] eoor | ooars1 |ooarse] maos ono_| poaras| poatas) poras

17| eoos poos | eas |ooarar ponta0 | poaTa1 | PoATaz | PoAT32] 17
16| _roos poos | eas | voos voos | poarss| poatsa) oawos | 16
15| rooe poor | psr | oo Gno_| poaras| poatss | poarar| 15|
14] o pro | awo | ono ono | poarss| poatss | poares| 14]
3] ear prz_ | awo | ono ono_| poarss | poater) oawnz | 13|
12| e pra_| awo | rste wer |12]
1] ens pre | wox | voos voo3 11

10| ewr exve | nosr | we our | poarss | poates| oawi1 ] 10|

9| sow | Fraves | reas | oo rontsz | poarer | poaTso | Poares| 9|

8] _voos Aozs | wires | a0z ono_| poarsr| poates) oows| 8|

7| nozr nozs | nots | oz pontzs | Poarzs| poAT30| Dawz| 7|

6] coes | woos | aces | voos voos | poarar| pontzs) poaras| 6

5] oz | nozt | nos | w0z poari7| poatre] poarze| oawno] 5|

4] _voos oset | aozo | ovo | nos | voos | nooo | owo | now | cseo | voos [eonrer] owo | eonros | eontos) voos [eoario) ewo | eonrrs) eoarre| voos | oares| ewo | eoaraof poatie) poaris] 4]

3] o | cee2 | owo | voos | aors | onrs | aooe | aoos | avos | eoatro] poares| poates| paates] eoaror | poatos | poatoo] postos | poatis| eoatre| poarss | poatrs] poarss| poatsz] ewo | poara| poarze] 3

2| o ovo | rove | ear | noos | aoos | et | aorz | moor | aoos | moor | we |eowres] we | eowros| oo | poatos) poariz| poatss) poarra| poatrs| poares | poates| poates] ewo | eoaras] 2|

1| _om prove_oevseud stops | o1t | woos | a0 [ ot | voos [ aoos | eoarri[ we | eowres] oomes [ we | poaoz| oawoo | poari | poatra) oawor [ poatrr| oames [ poater) poater| awo | evo | 1
A B [ D E F G H J K L M N P R T u v w Y | AA | AB | AC | AD | AE | AF

* Note: Unused I/O. Tie to Resistor to GND.

3-22 Section 3: Imagine 128% I/O Information



IMAGINE 128%

3.5

WINDOW RAM Configuration (Top View)

Number Nine Visual Technology

‘ Al BB lc|pleElFle|H|J]K]LIM|IN|P|R|T|U Vv wW|yY]|A]|AB|AC|AD|AE|AF
26| ow | owo | ewes Jomsssr| roes | woux | seuc | o oee [ owmsol muon | mior | wioe | wios | wos | sews |eonrra] eonres| sesor | oesos | ponras) sesrs | waon | wios | woe | waos | owo |26
ﬁ oo onr| oo | oorzof ooaris| venss | oonrss| oonris | conr | ooars | occuc | onnsss|_oonrs | oo csso vinsso| poursz| sonrs| ponrse| sonras| ponrss ano | ono | 25|
24] vome | wome | awo Joorie| oonrir| sro | oonriaf oonrio| oonra | ooarr | oonrs | oors | oonrs | conro sones | ourss| sonrer| ool posres| sonrss| e 24|
23] couc | verx Joowr| owo {oorse oosrss oonrzz|_omo | oonrs s sorsol_owo | st sonrss 23]
ﬂ sonses | poss[oonras|oonras s |22
21| 10 v | v ours| enon | voos 21
20| oourzs | oooz oue veses | ewns 20
ﬂ ooz | oorr [oouras| onp Imagine128 Series 3 (WRAM MEMORY) sews |19
18] o | ooanss | oonrsof e sonrs| pouraa] souras | 18
7] vos | eos | eas {oows sonrs | oure| sourss | 17
16f o | e | oo | voon sonrs| poura] sess | 16
15} _vo | somi | oo | awo sonrs| pourse| soursr| 15
14f o | eno | ow | awo sonrs| pourse] soures| 14
13 ow | o |ow | aw sonrse| ponrer| sesrz | 13
12f oo | ens | o | nene e F
11 os | ene | o | vos 1
10] ow | oo |soni | we sonrs| pouraa] sesrs | 10
o sow | enwes | s | awo sonro | oussol soures| 9
8l vos | soee | e | o sonrs | poures| sess | 8
7| som | aoes | sore | o sonrs| pourso] sesz | 7
6| oo | voos | soe | vow sonrr| pourzs| souras | 6
5| son | aoer | soro | o sonre| pourza] sesro | 6
4| wos | oser | soro | awo | sos | voos | aow | omo | aove | c oeo | voos [ oourer| amo § ooures | eenros] voo | sonriol ono | sourrs| sonrse| veos | sonres| omo | onras| sonrial ponrse] 4
3| sow | coer | ou | voos | aos | crs | sow | aoos | soos | ronrro| sonres| ponses] poures | onror | sontas | sourool eoaros| soures| sorr| ponrrs| sonrra| o] ponres| ono | ponrzs| sonraa| 3
2| o | ouw | wwove| ean | sooo | oo | coes| wowe | aowr | aos | soor | sorts | sonres] soess | s ronros| somon| eonrsz| souris| sors| ronrre| sonres| o onren|_omo | ponrza] 2
1| aw | erove Joevserd sroes | wors | voos [ ot | aoo | veos [ ous | eonrr| socoe [ eoures | mesos | soess | souroz| mesoo | eonris| eonria| s | vonrre| s [ poster| sonres| awo | wo | 1
AlBlc|ople|lFrle|H|uo|k|[L|[mM|N|P|R|[T|U v | w][y]|a]|as|Ac|a]|AE]|AF
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3.6 Configuration Pins

As IMAGINE 128% is being reset during the power up sequence, the logic states of pins PDAT[76:0] are used to
configure specific functions. These pins are internally pulled down to logic zero. A value of logic one can be achieved
on any of the configuration pins through the use of an external pull up resistor. The values on PDAT[76:0] are latched
into IMAGINE 128% [on the rising edge of the RST# signal and may be fread at any time in the ID or CONFIG registers.
The notation "CJ[0]" corresponds to the logic state on PDAT[0] at the rising edge of RST#. Likewise, CJ[37:36] would
correspond to PDAT[37:36].

PINS NAME VALUE | DESCRIPTION
CJ[1:0] BASEOQ PCI Base 0 Address Register Size
00 4 Megabyte Memory Space Requested
01 8 Megabyte Memory Space Requested
10 16 Megabyte Memory Space Requested
11 32 Megabyte Memory Space Requested
CJ[3:2] BASE1 PCI Base 1 Address Register Size
00 4 Megabyte Memory Space Requested
01 8 Megabyte Memory Space Requested
10 16 Megabyte Memory Space Requested
11 32 Megabyte Memory Space Requested
CJ[5:4] BASE2 PCI Base 2 Address Register Size
00 4 Megabyte Memory Space Requested
01 8 Megabyte Memory Space Requested
10 16 Megabyte Memory Space Requested
11 32 Megabyte Memory Space Requested
CJ[7:6] BASE3 PCI Base 3 Address Register Size
00 4 Megabyte Memory Space Requested
01 8 Megabyte Memory Space Requested
10 16 Megabyte Memory Space Requested
11 32 Megabyte Memory Space Requested
CJ[10:8] BASEROM PCI EPROM Base Address Register Size
0x0 32 Kilobyte Memory Space Requested
0x1 64 Kilobyte Memory Space Requested
0x2 128 Kilobyte Memory Space Requested

0x3 256 Kilobyte Memory Space Requested
0x4 512 Kilobyte Memory Space Requested
0x5 1 Megabyte Memory Space Requested
0x6 2 Megabyte Memory Space Requested
0x7 2 Megabyte Memory Space Requested
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IMAGINE 128%

Number Nine Visual Technology

Configuration Pins (Continued)

PINS NAME VALUE

DESCRIPTION

CJ[26:25] DDEN

00
01
10

Display buffer memory density

No memory present

256K bits by N memory chips
Reserved for WINRAM and EDO
512K bits by 32 (SGRAM 16 MB only)
Reserved

ci27] DB[0]

Number of banks in Display buffer.
This bit is used in conjunction with CJ[43]
see note 1*)

CJ[29:28] VDEN

00

10

Virtual buffer memory density

No memory present

256K bits by N memory chips

IM  bit by N (for EDO only)

512K bits by 32 (SGRAM 16 MB only)
Reserved

CI[30] VB

Number of banks in Virtual buffer

One bank
Two banks

CI[33] TRAL

Extend RAS low time during write cycle (see timing
diagram for EDO memory)

Normal timing
Extended timing

In SGRAM and Window RAM it is a “don’t care” bit.

CI[34] INT_EN

Interrupt Line Enable

Disable IMAGINE 128 Interrupt generation
Enable IMAGINE 128° Interrupt generation

CI[3s) SGR

SGRAM select. This bit is used in conjunction with CJ[49]
and can be read in CONFIG2 register.

see *note 2)
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IMAGINE 128%

Configuration Pins (Continued)

PINS

NAME

VALUE

DESCRIPTION

CI[37:36]

CLASS

00
01

11

PCI Device Sub-Class

VGA
XGA
Other
Other

CJ[38]

EE

EPROM Enable:

This signal is the master EPROM enable signal. If this signal
is not asserted, then all EPROM access will be disabled
regardless of the state of the PCI EPROM enable bit in the
EPROM base register.

EPROM Decode disabled
EPROM Decode Enabled

CJ[39]

DS

IMAGINE 128% Pixel Data Bus Size:

This pin specifies the actual pixel bus width. This bit is
shadowed to the "one28" bit in the CONFIG] register.

64 bit pixel data bus
128 bit pixel data bus

CJ[40]

SPARE

This Configuration Jumper does not affect any function within
IMAGINE 128%. 1t can be used to provide board specific
information and can be read from bit[4] of the CONFIG1
register.

CJ[41]

FBB

Fast Back-to-Back Transfer Enable

This bit determines whether BLACKBIRD supports fast
back-to-back transfers. It is can be read from bit[23] of the
PCI Status Register or bit[24] of CONFIG2

Fast Back-to-Back Transfers are not supported
Fast Back-to-Back Transfers are supported
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Configuration Pins (Continued)

PINS NAME VALUE | DESCRIPTION

ClJ[42] SPARE This Configuration Jumper does not affect any function within
IMAGINE 128%. 1t can be used to provide board specific
information and can be read from bit[25] of the CONFIG2
register.

CJ[43] DB[1] Number of banks in Display buffer.
This bit is used in conjunction with CJ[27] and can be read in
ID register

see note 1%)

CJ[44] CONT Continuous Memory Cycle Enable

This bit determines whether IMAGINE 128% will concatenate
multiple memory request that fall within the same row into a
single memory cycle. CONT can be read from bit[27] of

CONFIG2
0 All new memory requests result in RAS precharge
1 New memory request may be combined
CJ[45] SPARE This Configuration Jumper does not affect any function within

IMAGINE 128, It can be used to provide board specific
information and can be read from bit[28] of the CONFIG2
register.

CJ[46] PRE Linear Memory Windows Pre-fetch

This jumper determines whether linear memory windows are
pre-fetchable.  All other IMAGINE 128% resources are not
pre-fetchable.

1 Linear Memory Windows are pre-fetchable
0 Linear Memory Windows are not pre-fetchable
CJ[48:47] SPARE These Configuration Jumpers do not affect any function

within IMAGINE 128%, They can be used to provide board
specific information and can be read from bits[31:30] of the
CONFIG?2 register.
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IMAGINE 128%

Configuration Pins (Continued)

PINS

NAME

VALUE

DESCRIPTION

CJ[49]

EDO

EDO Memory Select.

This bit is used in conjunction with CJ[35] and can be read in
CONFIG?2 register

See note 2*) below.

CJ[50]

A%

Joint Transfers

This bit enables serial port read transfers to occur in all banks
of Display buffer, regardless of the highest order address bit.
The value of this bit can be read from bit[3] of CONFIG2

Transfer cycles are generated to a single bank of Display
buffer
Transfer cycles are generated to all banks of Display buffer.

This bit has a meaning with dual ported memories only
(VRAM or WINDOW RAM).

CJ[51]

TRCD

RAS to CAS delay select

This bit adjusts the timing between the falling edge of RAS
and the falling edge of CAS. The value of this bit can be read
from bit[4] of CONFIG2.

See timing diagrams for EDO and /or SGRAM cycles
This bit must be set to 1 for WINDOW RAM memories.

CI[53:52]

REF_CNT

00
01

11

Refresh Count Select

These two bits select how often DRAM refresh cycles are
generated. The value of these bits can be read from bits[6:5]
of CONFIG2

Generate DRAM refresh after 768 mclock periods
Generate DRAM refresh after 1024 mclock periods
Generate DRAM refresh after 1280 mclock periods
Generate DRAM refresh after 3584 mclock periods
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Configuration Pins (Continued)

PINS NAME VALUE | DESCRIPTION
CJ[70:55] SVID Subsystem Vendor ID

This 16 bit field is the PCI Subsystem Vendor ID. It can be
read at address 0x2C in PCI configuration space. This field
will correspond to CJ[70:55] unless CJ[76] is set to zero, in
which case the SVID will be set to 0x105D; the vendor ID for
Number Nine Visual Technology

CJ[75:71] SID Subsystem ID

This 5 bit field corresponds to the lower 5 bits of the PCI
Subsystem ID; the upper 11 bits of the SID will always be
zero. It can be read at address 0x2E in PCI configuration
space. This field will correspond to CJ[75:71] unless CJ[76] is
set to zero, in which case SID will be set to 0.

CJ[76] SSEL Subsystem ID Select

This bit allows the Subsystem ID and Vendor ID fields in PCI
configuration space to be set according to CJ[75:55].

0 Subsystem Vendor ID = 0x105D; Subsystem ID =0
1 Subsystem ID and Vendor ID selected by CJ[75:55]

*note 1)

CJ[43] and CJ[27] should be strapped according to number of banks in the display buffer (each bank is 4MB).
Resulting value of DBJ[1:0] should match the number of bank as follows:
DB[1:0]=00 Display buffer consist of one bank

DB[1:0]=01 Display buffer consist of two banks
DB[1:0] =10 Display buffer consist of three banks
DB[1:0]=11 Display buffer consist of four banks

*note 2)

CJ[49] and CJ[35] should be strapped according to the type of memory in local buffers

Corresponding bits: EDO and SGR will force memory controller to generate memory cycles as follows:
EDO=1, SGR="don’tcare”: => generate timing for traditional EDO memories (DRAM and/or VRAM)
EDO=0, SGR= 1 : => generate timing for SGRAM memories

EDO=0, SGR=0 : => generate timing for WINDOW RAM memories
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