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January 1992

Chapter 6. Specifications

These specifications are subject to change without notice.
Please contact your sales office for the latest specifications.

6.1. Absolute Maximum Ratings

Supply Voltage -0.3to7.0V
Input Voltage

-0.3Vto VCC

Storage Temperature Range

—40°Cto125°C

Lead Temperature (10 seconds) 300 °C

Output Voltage 0.3V to Ve Junction Temperature 175 °C
Figure 64. Absolute maximum ratings
6.2. Recommended Operating Conditions
COMMERCIAL
PARAMETER UNIT
MIN NOM MAX
Vee Supply voltage 475 5.0 5.25 \Y
Ta Operating ambient temperature 0 70 °c
Figure 65. Recommended operating conditions
6.3. DC Specifications
Commercial
Parameter Test Conditions MIN MAX | UNIT
Vi | High-level input voltage 20 Y
Viuc | High-level input voltage for CLK only 20 \%
Vi Low-level input voltage 0.8 \%
Viie | Low-level input voltage for CLK only 0.8 Y
Vo | High-level output voltage Vec = MIN, oy =—1.0 mA 2.4 \Y%
Vo | Low-level output voltage Ve = MIN, Io. = 4.0 mA 0.4 Y
lu Input leakage current Vec = MAX, Vi = 0—V¢e +10 HA
o Output leakage current Vec = MAX, V) = 0—V¢ +10 HA
(Output disabled)
lee Standby current Vee = MAX, DC conditions 75 mA
TTL inputs
oo Switching current Vee = MAX, Tey = MIN, TTL inputs 200 mA
Cn | Input capacitance* T = 255C 2 pF
Ccwk | Clock capacitance* =1MHz pF
Cour | Output capacitance* Ve =50V pF
*Capacitance not tested
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6.4. AC Specifications
Param. [ Description ] Edge MIN MAX l Unit | Loading I Notes
Clocks
Tmey | MEMCLK period 20 ns 50.0 MHz
Tmen | MEMCLK high 6.6 ns
Tmcr | MEMCLK low 6.6 ns
Teey | PIXCLK period 125 ns 80.0 MHz
Tene | PIXCLK period (16-bit mods) 20 ns 50.0 MHz
Teen | PIXCLK high 5 ns
Tec. | PIXCLK low 5 ns
Tenn | PIXCLK high (16-bit mode) ns
Teme | PIXCLK low (16-bit mode) ns
Reset Parameters
Trst | Reset pulse width 175 ns 7 MEMCLKs
Tus Mode setup 10 ns
Twn Mode hold 10 ns
Trev | Reset disabled to SE enabled 15 ns 50 pF
Host Bus Interface
Tacs | Addressto command setup 5 ns
Tacn | Address from command hold 5 ns
Tecs | BHEN to command setup 5 ns
Tect | BHEN to command hold 5 ns
Ture | MEMR pulse width M ns
Twwe | MEMW pulse width 5M ns
Tire | IORD pulse width M ns
Twe | /OWR puise width 5M ns
Teew | BALE pulse width 30 ns
Tarc | AEN valid to command 100 ns
Terc | BALE to command 30 ns
Teta | Command to AEN invalid 30 ns
Tres | REFRESH to command setup 5 ns
Tery | Command to REFRESH hold 5 ns
Tocs | Write data to command setup ns
Term | Command to MISCWR- active ns 30 pF
Ture | MISCWR-to command inactive 20 ns 30 pF
Twew | MISCWR- pulse width 20 ns 30 pF
Tave | Address valid to BALE inactive ns

Figure 66. Switching characteristics over the operating range. (These specifications are subject to change without notice.
Please contact your sales office for the latest specifications.)
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6.4. AC Specifications, continued

Param. | Description |  Edge | MIN | MAX [ Unit [ Loading | Notes

Host Bus Interface, continued
Teax BALE inactive to address hold 15 ns
Tezo | Command to ZEROWS delay ns 30 pF
Tzew | ZEROWS pulse width ns 30 pF
Ten g;wgiand inactive to ZEROWS in- ns 30 pF
Tavm | Address valid to MEMCS 16 active 50 ns 30 pF
Tamn | Address invalid to MEMCS16 hold 0 ns 30 pF
Teep | BUSOUT- enable delay 15 ns 30 pF
Tepo | BUSOUT- disable delay 15 ns 30 pF
Teor | Command to DACRD— ns 30 pF
Torc ggwgnand inactive to DACRD- in- ns 30 pF
Tcow | Command to DACWR- ns 30 pF
Torw | DACRD- pulse width 50 ns 30 pF
Twew | DACWR- pulse width 50 ns 30 pF
Towec | DACWR-to command inactive ns 30 pF
Tron | Read data hold 0 ns 30 pF
Teap | Command to ACK delay ns 30 pF
Taro | ACKto data 0 ns 30 pF
Tarw | ACK pulse width 120 ns 30 pF
Toon xslor'r(tje command inactive to data 0 ns
Ta Inter command idle time ns

BIOS ROM, DAC
Tere | Command to ROMEN- 50 ns 30 pF
Trew | ROMEN- pulse width 5M—4 ns 30 pF
Trs | ROMEN- data setup 10 ns 30 pF
Tirw | Inter ROMEN- width 60 ns 30 pF
Trrn | ROMEN- high to ROMAO high 5 20 ns 30 pF
Trre | ROMEN- high to ROMAO low 5 20 ns 30 pF
Trap |ROM ACKto data 50 ns 30 pF
Terv | BHEN to ROMAO valid 20 ns 30 pF
Tarv | Address to ROMAO valid 20 ns 30 pF
Try | ROMEN- data hold 5 ns 30 pF

Figure 66, continued. Switching characteristics over the operating range. (These specifications are subject to change with-

out notice. Please contact your sales office for the latest specifications.)
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6.4. AC Specif'ications, continued
Param. | Description | Edge | MIN | MAX | Unit | Loading | Notes
Video
Tus |HSYNC output delay VIDOUTCLK+ 10 24 ns 30 pF
Tws | VSYNC output delay VIDOUTCLK+ 12 32 ns 30 pF
Tex | BLANK- output delay VIDOUTCLK+ 4 8 ns 15 pF
Tvoo | VIDOUT]7..0]- output delay VIDOUTCLK+ 8 ns 15 pF
Twv | VIDOUT]7..0]- valid VIDOUTCLK+ 3 ns 15 pF
Tavo | VIDOUTCLK rising edge to data VIDOUTCLK+ ns 15 pF
Trvo | VIDOUTCLK falling edge to data VIDOUTCLK+ ns 15 pF
Teo, ://;ll?c?UTCU( rising edge to data in- VIDOUTCLK+ ns 15 pF
Teo i\rlvlvDa(I?:iJTCLK falling edge to data VIDOUTCLK+ ns 15 pF
VRAM Serial Read
Teve | PIXCLK to VIDOUTCLK low 3 12 ns 15 pF
Tevn | PIXCLK to VIDOUTCLK high 3 12 ns 15 pF
Tvon | VIDOUTCLK high 5 ns 15 pF
Tvor |VIDOUTCLK low 5 ns 15 pF
Tuw | VIDOUTCLK high (16-bit mode) ns 15 pF
Tuve | VIDOUTCLK low (16-bit mode) ns 15 pF
Tvso | VIDOUTCLK to SERCLK delay 0 1 ns 15 pF
Tsvs | Serial video setup 4 ns 15 pF
Tsvu | Serial video hold 0 ns 15 pF
Tsse | SERCLK to SE1B—/SE2B- valid 0 ns 50 pF | On SE1B-/SE2B-
80 pF On SERCLK
Tecp | SERCLK precharge time 10 ns 80pF
Frame Buffer
Twro | MEMCLK to RASxx delay 6 21 ns 30 pF
Tac | RAS cycle time ™ - ns 30 pF
Tec | Page-mode cycle time 5M ns 30 pF
Tras | RAS pulse width 4M-5 4M—1 ns 30 pF
Tcas | CAS pulse width 4M-5 4M-1 ns 50 pF
Trase | RAS page-mode pulse width 64M ns 30 pF
Tecase | CAS page-mode pulse width 3M-5 3M-1 ns 50 pF
Tasr | Address setup to RAS 4 ns 100 pF On address lines
Tras | Row address hold iM-5 ns 100 pF On address lines
Trco | RAS to CAS delay 1M+1 ns 50 pF On CAS
Figure 66, continued. Switching characteristics over the operating range. (These specifications are subject to change with-

out notice. Please contact your sales office for the latest specifications.)
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6.4. AC Specif'ications, continued
Param. | Description Edge [ MIN | MAX [uUnit ] Loading | Notes
Frame Buffer, continued
Tre RAS precharge 3M+1 ns 30 pF
Tasc |Address setup to CAS 1.5 ns 100 pF | On address lines
Tcan | Column address hold M-8 ns 100 pF On address lines
Teen | CAS precharge, non-page-mode 3M+1 ns 50 pF
Tep | CAS precharge, page-mode 2M+1 ns 50 pF
Troe | RAS to output enable 15 2M ns 50 pF THG01(—)/’rl"RG23—
Tooe | CAS to output enable M | ns | s0pF TRG019[?R623—
Toew | Output enable pulse width 3M-2 ns 50 pF
Towr r?lgz):t enable pulse width, page ns 50 pF
Tero | CAS to read delay, non—page mode 3M ns 50 pF On data lines
Torv | CAS to read valid ns 50 pF On data lines
Tawe | RAS to write enable 15 2M+1 ns 50 pF On WE[0..3}-
Tewe | CAS to write enable iM+1 ns 30 pF On WE[0..3]-
Twe | Write enable pulse width 3M—4 ns 30 pF
Towo | Data to write delay 8 ns 50 pF On data lines
Twov | Write to data valid -3 ns 50 pF On data lines
Teers | Plane-to-plane RAS skew 3M-1 ns 30 pF
Teecs | Plane-to-plane CAS skew 3M-1 ns 30 pF
o | PR e, O o wow || o
Tonn gﬁsr;\og él{;le for CAS before RAS typ 6M 50 pF
Read Transfer Cycle
Tns | TR low setup 1M-8 ns 50 pF
Trw | TR low hold 3M ns 50 pF
Tors | DSF to RAS setup iM-8 ns 50 pF
Tor+ | DSF to RAS hold 3M ns 50 pF
Tsrs | Split read setup 60 ns 50 pF
Tsry | Split read hold 30 ns 50 pF
Trsp | TRto first SERCLK delay 25P ns 50 pF P=PIXCLK period

Figure 66, continued. Switching characteristics over the operating range. (These specifications are subject to change with-
out notice. Please contact your sales office for the latest specifications.)
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6.5. Timing Diagrams
A[15..0] VALID ADDRESS X
jt—— TacH —»
D[15..0] DATA
T
Tam
BALE
Torw Tere
AEN \' /
\ /
Tera
REFRESH-
Tres [—- ——j Teru
I0R- Tire
Tict .
|IOW-
BHEN- /
Teoo
BUSOUT- j
Teeo
ACK \ Tecap \
fa—— Tapw —>
ZEROWS /K - \
2PW
Tem '—D‘ ‘—'l Tea
| ) *
DACRD- } Torw y
Teor s Jore
Figure 67. CPU I/O read cycle
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6.5. Timing Diagrams, continued

A[15..0] VALID ADDRESS j
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D[15..0] DATA
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Figure 68. CPU J/O write cycle
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6.5. Timing Diagrams, continued

A[23..17) X VALID )k
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Figure 69. CPU memory read cycle
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6.5. Timing Diagrams, continued
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Figure 70. CPU memory write cycle
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6.5. Timing Diagrams, continued
RESET /. Thst
_
Tra Trev
SE1/2B— /

SVIDIN[6..0] VRAM SERIAL DATA

CONFIG
(CONFIG)

VRAM SERIAL DATA

Figure 71. W5186 reset timing
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6.5. Timing Diagrams, continued

A[23..17] )L VALID X
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Terc Tamn
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A[16..0]
D[15..0] 7278 7856
TrH
ROMEN- "N
TCRE Tnpvv o o me TRF’W — Q
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Figure 72. 16-bit BIOS read cycle
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6.5. Timing Diagrams, continued

HSYNC

VSYNC
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NORMAL
MODE
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Figure 73. Video Timing
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—_—
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X

-
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Figure 74. VRAM serial read (8-bit mode)

70

1/10/92:CMC



W5186 USER INTERFACE
CONTROLLER

ADVANCE DATA
January 1992

6.5. Timing Diagrams, continued

1 2 3 4 5 6 7 8 0 10
v L L L L L L L
MA(8..0] X ROW X TAP 01 X ROW X TAP 23 X

MDI[15..0] —\, (
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Figure 75. VRAM split read transfer
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6.5. Timing Diagrams, continued
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Figure 76. VRAM read transfer
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6.5. Timing Diagrams, continued

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 20 30
MEMCLK
MA[8..0] Ro1 § Co1 JReaf c23 | Ro1 | co1 c23
T
i
MDI[15..0] WRITE WRITE WRITE

DATA 01 DATA 23

DATTAE DATA
94 DATA 23 >3

f——— Teuse
Tras
RASO1- -»I | | , ‘ j
Two

e
Tasc - . Teen - Te'ju Tcase . Too
CASO1- Tour - \ ] l
Trers L—-DG——— Tac &~ Topcs -3
RAS23- ’
T T Tec
CAS23- l To ’ \ ’
Tawe Twe
WR[1..0}- et \
Towo ] bt - - Toue

WR[3..2} \_I

Troe Toew

TRGO1- \

Towr,
: Tooe ™ |
TRG23- \ ’ ‘
Write Read | Page | Page |
Cycle Cycle Write Read

Figure 77. Frame buffer
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6.5. Timing Diagrams, continued
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 0
MEMCLK
L Tas Tor
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Figure 78. Frame buffer refresh timing (3 RAS cycle)
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6.6. Pin Configuration

mps . 121
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W5186
160-pin QFP
Top View
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Figure 79. Pin configuration for the W5186 in the 160-pin QFP package.

110/82:CMC 75




W5186 USER INTERFACE
CONTROLLER

ADVANCE DATA
January 1992

6.7. Physical Dimensions
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< SYMBOL INCHES MM
MAX MIN MAX MIN
Al 4.45
D1 28.2 27.8
D2 324 31.6
E1 28.2 27.8
E2 32.4 31.6
¢ L1 1.0 0.6
) L2 L2 0.16 0.10
L1 |4_ ? L3 0.65 Typ.
L4 0.4 0.2
LS 0.5 0.0
L6 0.85 0.4

Figure 80. Physical dimensions for the W5186 in the 160-pin QFP package. The coplanarity of the leads is

0.15 mm (0.006 in.) maximum
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.8. I/0 Characteristics

Output Voo
. O
Pin
Input ’_‘
1 Pin
— & 1 \_{
T
- T
C_ = total load on device pin, -
including stray capacitance.
Figure 81. AC test load for test measurement Figure 84. Input equivalent circuits
CLK transitions are Voo
considered to occur
at 1.5V on both the
CLK 15V rising and falling __|
edge of CLK Output
Pin
- = == Cau
SIGNAL OH,
VoL

Figure 82. Reference levels in delay measurements
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PCY
e TMCHi__ple  THCL — 5
Tro PCL
3.5V 2 av
N\ | .
1.5V / N /
0.8V
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»! T¢ > Tr |

Figure 83. Clock timing
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6.9. Physical Considerations

6.9.1. PC BOARD LAYOUT

Since the W5186 controls DRAMs directly, it is important
to pay careful attention to the PC board layout. Power and
ground planes are essential for good impedance control,
cross-talk reduction, and to reduce ground bounce. It is vi-
tal to put the W5186 as close as possible to the memory
array to reduce the ringing and undershoot caused by
transmission line effects.

Be certain to provide ample capacitive decoupling: since
the entire DRAM array is being driven by the W5186, de-
coupling is especially vital near the processor.

Pay close attention to the length of ISA bus signal traces
from the ISA bus connector to the W5186 itself for best

system reliability. Signals that should be as short as possi-
ble include: MEMR—, MEMW-, IOR— and IOW-—.

6.9.2. LOADING AND TERMINATION

The AC specifications listed give the maximum capacitive
loading permitted on each of the output and bidirectional
signals. Exceeding these will result in additional propaga-
tion delay, and may prevent the system from working

properly.
The W5186 was designed to drive an unterminated

memory array: do not use series damping resistors on the
frame buffer memory.

6.10. Related Documents
Programming the GHA. Information on GHA program-
ming.

W5186 BIOS Designer’s Guide.Information about creat-
ing a custom (non~Phoenix) BIOS.

WS5186 Video Performance. Information on determining
optimum use of modes and resolutions.

6.11. Ordering Information

Package Type Speed Grade Temperature Range (Ambient) Order Number
160-pin plastic QFP 80 MHz 0-70°C W5186-80—PFP
Figure 86. Ordering information
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