This section specifies the following electrical behavior of the 21285:

* PCI electrical conformance
* Absolute maximum ratings
* dc specifications

® ac timing specifications

9.1 PCI Electrical Specification Conformance

The 21285 PCI pins conform to the basic set of PCI electrical specifications in the PCI Local Bus
Specification,Revision 2.1. See that document for a complete description of the PCI 1/0O protocol

and pin ac specifications.

9.2 Absolute Maximum Ratings

The 21285 is specified to operate at a maximum frequency of 33 MHz at a junction temperature (T(j))
notto exceed 125°C. Table 9-1 lists the absolute maximum ratings for the 21285. Stressing the device
beyond the absolute maximum ratings may cause permanent damage. These are stress ratings only.

Operating beyond the functional operating range is not recommended, and extended exposure beyond

the functional operating range may affect reliability.

Table 9-1. Absolute Maximum Ratings

Parameter Minimum Maximum
Junction temperature, T — 125°C
Supply Voltage, Vyqy — 39V
Maximum voltage applied to signal pins — 55V
Maximum power Py — 1.77 W @ 33 MHz
Storage temperature range, Tgq -55°C 125°C
Table 9-2 lists the functional operating range.

Table 8-2. Functional Operating Range
Parameter Minimum Maximum
Voltage supply, V4q 30V 36V
Operating ambient temperature, T, 0°C 70°C
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Electrical Specifications

INtal.

9.3 DC Specifications

Table 9-3 defines the dc parameters met by all 21285 PCI signals under normal operating
conditions.
Note: 1In Table 9-3, currents into the chip (chip sinking) are denoted as positive (+) current. Currents
from the chip (chip sourcing) are denoted as negative (—) current.

Table 8-3. DC Parameters

Symbol | Parameter Condition Minimum | Maximum | Unit
Power Signal
Vyd Supply voltage — 3.0 3.6 \
PCI Signals
Vi Low-level input voltage® — 05 0.3 Vyg \
Vin High-level input voltage® — 0.5 Vyy xdd +05 |y
Vo Low-level output voltage® lout = 1500 pA — 0.1 Vyqg \
Voisv Low-level output voltage® lout =6 MA — 0.55 \
Von High-level output voltage® lout = =500 pA 0.9 Vyq — \
Vohsv High-level output voltaged lout =—2 mA 2.4 — \
(o Low-level input leakage current®€ 0 < Vip < Vgq — 110 HA
Gin Input pin capacitance — — 10.0 pF
CipseL idsel pin capacitance — — 8.0 pF
Celk pci_clk pin capacitance — 5.0 12.0 pF
Non-PCI Signals
Vine IC input high voltage®® — 0.8xVgy |Vgg+05 |V
Viie IC input low voltage®:® — —05 0.2 x Vgq
I”Cf Input leakage current 0 < Vi< Vyq -10 10 HA
Vone? High-level output voltage®® loh = —4 MA 24 —
Voif Low-level output voltaged’e lgy=4 mA — 0.4
Vond" High-level output voltage® loh=—12 mA 24 —
V0|Ch Low-level output voltage lgg=12 mA — 04
lis Tristate leakage current — — 100 HA
Gin Input pin capacitance — — 5 pF
Ci Input/output pin capacitance — — 12 pF
lgd Power supply current — — 490 mA

a.  Guarantees meeting the specification for the 5-V signaling environment.

b. For 3.3-V signaling environment.

¢.  For 5-V signaling environment.

d.  Voltage measured with respect to V¢,

e. IC-CMOS-level inputs (include IC and ICOCZ pin types).

f.  Leakage currents for ma[12:0] and ba[1:0] are -200 pnA minimum and 200 pA maximum.

g.  Not including clocks.

h.  Including clocks (MCLK, felk, and sdelk[3:0]).
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9.4 AC Timing Specifications

The next sections describe the following specifications:
* PCI clock timing
* PCIsignal timing
* PCIreset timing
* JTAG timing

9.4.1 PCI Clock Timing Specifications

Electrical Specifications

The ac specifications consist of input requirements and output responses. The input requirements
consist of setup and hold times, pulse widths, and high and low times. The output responses are
delays from clock to signal. The ac specifications are defined separately for each clock domain

(pci_clk and felk_in) within the 21285.

Figure 9-1 shows the ac parameter measurements for the pei_clk signal, and Tabie 9-4 specifies
pei_clk parameter values for clock signal ac timing. See also Figure 9-2 for a further illustration of

signal timing.

Figure 9-1. PCI Clock Signal AC Parameter Measurement Conditions

pci_clk

Note:
Vi — 2.0 V for 5-V clocks; 0.5 V for 3.3-V clocks

Vi — 1.5V for 5-V clocks; 0.4 V for 3.3-V clocks

Viz — 0.8 V for 5-V clocks; 0.3 V for 3.3-V clocks FM-05688.Al4
Table 8-4. PCI Clock Signal AC Parameters

Symbol | Parameler Minimum Maximum Unit

Teye pci_clk cycle time 30 oo ns

Thigh pci_clk high time 11 — ns

Tiow pci_clk low time 11 — ns
pci_clk slew rate? 1 4 V/ns

a. 02V 1006V,
21285 Core Logic for SA-110 Datasheet 9-3
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Electrical Specifications I n

94.2 PCI Signal Timing Specifications

Figure 9-2 and Table 9-5 show the PCI signal timing specifications. Table 9-6 correlates the ac
parameters with the 21285 signal pins.

Figure 9-2. PCI Signal Timing Measurement Conditions

PCI_CLK
Output
Input
Note:
Viest — 1.5V for 5-V signals; 0.4 V, for 3.3-V signals
FM-05676.Al4
Table 8-5. PCl Signal Timing Specifications
Symbol Parameter Minimum Maximum Unit
Tyal pci_clk to signal valid delay — bused signals®°° 2 11 ns
Tvaliptp) pci_clk to signal valid delay — point-to-point2::¢ 2 12 ns
Ton Float to active delay®® 2 — ns
Toff Active to float delay®® — 28 ns
Teu Input setup time to pei_clk—bused signals®©:¢ 7 — ns
Tsu(ptp) Input setup time to pci_clk—point-to-point®:°:¢ 10, 12 — ns
Th Input signal hold time from pci_clk?® 0 — ns

a.  See Figure 9-2.

b. All PCI interface signals are referenced to pei_clk.

c.  Point-to-point signals are req_l and gnt_1. Bused signals are ad, cbe_l, par, perr_l, serr_l, frame_l, irdy_|, trdy_l,
devsel_l, stop, and idsel.
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Table 9-6.

9.4.3

Table 8-7.

Table 9-6 lists the ac parameters that are applied in Table 9-5.

PCI Signal Timing AC Parameters

Electrical Specifications

Name Tyal Tyal tpip) Ton, Torr | Teu, T Tsu iy, Th
ad[31:0] y — y y —
cbe_I[3:0] y — y y —
par y - y y -
frame_| y — y y —
irdy_| y — y y —
trdy_| y — y y —
stop y - y y -
devsel_| y — y y —
idsel — — — y —
perr_| y — y y —
serr_| y — — — —
req_l| — y — — _
gnt_| — — — — y
pei_irq_| y — — — —
PCIl Reset Timing Specifications
Table 9-7 shows the reset timing specifications for pei_rst_l.
PCI Reset Timing Specifications
Symbol Parameter Minimum Maximum | Unit
Tret pci_rst_| active time after power stable? 1 — ms
Trst—clk pci_rst_| active time after pci_clk stable? 100 — us
Trst—off pci_rst_| active-to-output float delay® — 40 ns
pci_rst_I slew rate® 50 — mV/ns

a.  Applies to rising (deasserting) edge only.
b.  All PCT output drivers are asynchronously floated when pei_rst_lis asserted
(except ad, cbe_l, and par, which are driven to 0 if pei_cfn is asserted).
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9.4.4 JTAG Timing Specifications
Table 9-8 shows the JTAG timing specifications.
Table 8-8. JTAG Timing Specifications

Symbol Parameter Minimum Maximum Unit
T tck frequency 0 10 MHz
Tint tck high time 45 — ns
Tit tck low time 45 — ns
Tin tck rise time? — 10 ns
Ti tck fall time® — 10 ns
Tis tdi, tms setup time to tck rising edge 10 — ns
Tin tdi, tms hold time from tck rising edge 25 — ns
T tdo valid delay from tck falling edge® — 30 ns
Tita tdo float delay from tck falling edge — 30 ns

a. Measured between 0.8 V and 2.0 V.
b. Measured between 2.0V and 0.8 V.
c. C;=50pF

9.5 mory and SA-110 Interface Timing

The timing parameters specified in this section are valid for the full range of voltage and
temperature variations as stated in Sections 9.2 and 9.3. The ac specifications consist of input
requirements and output responses. The input requirements consist of setup and hold times, pulse
widths, and high and low times. The output responses are delays from clock to signal. All signal
timings are referenced to the rising edge of felk_in unless otherwise stated.

All rise/fall AC parameters are measured from 10% to 90% of V44. All other AC parameters are
measured from 50% V g4 of felk_in to 50% V44 of signal specified.
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9.5.1 SA-110, 21285, and SDRAM Clock Signal Timing

Specifications

Figure 9-3 and Table 9-9 show the SA-110, 21285, and SDRAM clock signal timing specifications.

Figure 8-3. Clock Signal AC Parameter Measurement Conditions

|
1 -

Tekoor [<— <— Tckoof

fclk

Tekosr— [ > [—Tckosf

sdclk

Tsdolkrt1—>| [<— —>{ [<—Tsdclkft
Tmclkft -—>{ -~ —> F—Tmclkn

MCLK

Tekomf — e —— <— Tckomr

FM-05930.Al4

Table 8-9. SA-110, 21285, and SDRAM Clock Signal AC Parameters

{(Sheet 1 of 2}

Name Parameter Minimum | Maximum | Unit
osc period 15.0 <Teye ns
osc high time 6.7 — ns
osc low time 6.7 — ns

Tekoor osc rising felk rising 1.9 4.4 ns

Tekoof osc falling fclk falling 1.9 4.0 ns

Tosert osc rise time 0.5 2.0 ns

Toscht osc fall time 0.5 2.0 ns

Tekoi fclk to felk_in delay® — — ns

Tekomf fclk to MCLK delay - fclk rising 1.6 34 ns

Tekomr fclk to MCLK delay - fclk falling 1.8 3.9 ns

Trnelkrt MCLK rise time 0.5 2.0 ns

Tonclkt MCLK fall time 0.5 2.0 ns

Tekosr fclk to sdclk delay - fclk risingb 1.6 3.6 ns

Tekosf felk to sdclk delay - fclk falling® 1.6 3.2 ns

21285 Core Logic for SA-110 Datasheet 9-7

Powered by ICminer.com Electronic-Library Service CopyRight 2003



u
Electrical Specifications I ntel ®

Table 8-9. SA-110, 21285, and SDRAM Clock Signal AC Parameters {Sheet 2 61 2)
Name Parameter Minimum | Maximum | Unit
Tedelkrt sdclk rise time 0.5 1.0 ns
Tedelkft sdclk fall time 0.5 1.0 ns
Tokewt Skew between rising edges on any two of sdclk[3:0] — 0.5 ns
Tekew2 Skew between MCLK falling and any of sdclk[3:0] — 0.5 ns
rising

a.  Thisdelay is not specified. It is imposed by etch delays in the module design. In the module design, the capacitive load
and etch length on the following nets should be matched: 21285 felk output to 21285 felk_in; 21285 MCLK output
to SA-110 MCLK pin; 21285 sdelk[3:0] outputs to SDRAM CLK pin.

b. Any of sdelk[3:0].

95.2 SA-110, 21285, and SDRAM Interface Timing Specifications

Figures 9-4 and 9-5 with Table 9-10 show the memory and SA-110 interface timing specifications.

Figure 9-4. interface Timing Measurement Conditions

fclk_in N U /—\_

szx’" > Tyxz ’47
Bus
Outputs __%

> Txout (max) —> Txout (min)

Outputs — \

Timing Symbol(s) Corresponding Parameter Value

Txzx Tdzx: szx= Tazx: qumzx= Tmazx: Temdzx: Teszx

Txxz Tdxz, Tpxzs Taxz, qumxzs Tmaxz> Temdxz> Teszx

Txout (max),Txout (min) Tdout, Tpouts Taout: qumouts Tmaout: Temdout: Tesout

Txih Txwih: Tdwlh: Tresth: Trdlh: Twrih: Txeslh: Tabelh: Tdbelh
Txhl Txwhl: Tdwhl: Treshls Trdhl: Twrhl: Tabehl: Tabehl: Tdbehl

FM-05928.A14
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Figure 8-5. Input Timing Measurement Conditions

fclk_in e N

Falling Input
Rising Input
le— Txip —te——— Tyig ———»
Timing Symbol(s) Corresponding Parameter Value
Txih Tdih: Tmrih, Tieih, Trwih. Tclih, Tpih Tdgmh, Taih
Txis Tdis: Tmris: Tlois: Trwis: Tclis, Tpis, qums, Tais
FM-05929.Al4
Table 8-10. Memory and SA-110 AC Parametlers {Sheelt 1 of 2}
Name Farameter Minimum | Maximum | Unit
Tais Tgis data-in setup? 0.5 — ns
Tain Tgin data-in hold® 1.6 — ns
Tois Tois parity-in setup 0.5 — ns
Toin Toin parity-in hold 1.6 — ns
Taout Data-out delay 49 1.4 ns
Toouta Asynchronous parity-out delay (SA-110 write) 29 10.0 ns
Toouts Synchronous parity-out delay (21285 write) 49 11.8 ns
Tazx Data turn-on time 4.0 11.2 ns
Taxz Data turn-off time 4.0 11.2 ns
Tozx Parity turn-on time 4.0 11.1 ns
Toxz Parity turn-off time 4.0 11.1 ns
Tais Address input setup 1.7 — ns
Taih Address input hold 1.0 — ns
Taout Address output delay (includes rom_oe_|, rom_we I) 4.4 11.8 ns
Tazx Address turn-on time 43 13.0 ns
Taxz Address turn-off time 43 13.0 ns
Taqgma dgm[3:0] maximum output delay during SA-110 write, — 9.1 ns
timed from SA-110 address in
Taqmh dgm[3:0] minimum output hold during SA-110 write, 46 — ns
timed from rising fclk_in
21285 Core Logic for SA-110 Datasheet 9-9
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Table 8-10. Memory and SA-110 AC Parameters {Sheet 2 01 2)
Name Parameter Minimum | Maximum | Unit
Tagms dgqm[3:0] output delay during 21285 write 45 10.6 ns
Tmaout ma, ba output delay 4.7 10.8 ns
Temdout cmd[2:0] output delay 50 11.5 ns
Tesout cs_l[3:0] output delay 50 11.4 ns
Tywhi xd_wren_| assertion delay 5.3 11.1 ns
Txwih xd_wren_| negation delay 5.1 1.7 ns
Tawhi d_wren_lI assertion delay 45 9.3 ns
Tawih d_wren_I negation delay 46 10.0 ns
Treshl rom_ce | assertion delay 4.5 096 ns
Tresih rom_ce_| negation delay 4.6 10.2 ns
Teghi xrd_l assertion delay 5.3 10.6 ns
Traih xrd_| negation delay 5.1 11.1 ns
Twrhl xwr_| assertion delay 5.4 10.8 ns
Twrin xwr_| negation delay 5.1 1.2 ns
Tyeshi xcs_| assertion delayb 5.0 11.1 ns
Tyesh xcs_| negation delayb 50 11.4 ns
Tapenl ABE negation delay 5.1 10.3 ns
Tabelh ABE assertion delay 4.8 104 ns
Tabehl DBE negation delay 4.4 9.1 ns
Tabeln DBE assertion delay 45 96 ns
Trnris nMREQ input setup 1.6 — ns
Trrin nMREQ input hold 0.9 — ns
Thois LOCK input setup 0.9 — ns
Tioih LOCK input hold 0.6 — ns
Trwis nRW input setup 0.5 — ns
Trwin nRW input hold 1.1 — ns
Tais CLF input setup 1.0 — ns
Teiin CLF input hold 0.6 — ns

a. For SA-110 writes to 21285, 21285 reads of SDRAM, and 21285 reads of ROM.
b. For xes signals that are configured as outputs.
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The 21285 is contained in an industry-standard 256 plastic ball grid array (PBGA) package, as

shown in Figare 10-1.

Figure 10-1. 256 Plastic Ball Grid Array (PBGA) Package
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Table 10-1 lists the package dimensions in millimeters

Table 10-1. 256 Plastic Ball Grid Array (PBGA) Package Dimensions

Symbol | Dimension Minimum Nominal Maximum
Value Value Value
e Ball pitch — 1.27 BSC? —
A Overall package height — 215 3.50
Ay Package standoff height 0.50 0.60 0.70
A, Encapsulation thickness — — 2.50
b Ball diameter 0.60 0.75 0.90
c Substrate thickness 0.10 — 2.50
aaa Coplanarity — — 0.20
bbb Overall package planarity — — 0.25
D Overall package width 26.80 27.00 27.20
D1 Overall encapsulation width — 24.00 24.70
E Overall package width 26.80 27.00 27.20
E1 Overall encapsulation width — 24.00 24.70
| Location of first row (x-direction) — 1.44 reference® | —
J Location of first row (y-direction) — 1.44 reference® | —

a.  ANSIY14.5M-1982 American National Standard Dimensioning and Tolerancing, Section 1.3.2, defines Basic
Dimension (BSC) as: A numerical value used to describe the theoretically exact size, profile, orientation, or location of
a feature or datum target. It is the basis from which permissible variations are established by tolerances on other
dimensions, in notes, or in feature control frames.

b.  The value for this measurement is for reference only.
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