Chapter 5

Electrical Specifications

Electrical specifications for the TI486 are provided in this chapter. The
specifications include electrical connection requirements for all package pins,
maximum ratings, recommended operating conditions, dc electrical, and ac
characteristics.

Electrical connection requirements provides the designer with specific
requirements for power and ground connections decoupling, termination of
inputs having internal pullup/pulldown resistors, termination of system
functional inputs requiring external pullup resistors, termination of unused
inputs, and termination of inputs designated NC.

The absolute maximum ratings provide the designer with specific limits
regarding power supply and input voltages, input and output current limits, and
operating and storage temperatures.

Recommended operating conditions provide the designer with specific values
for power supply and input voltages, required input threshold ranges, output
drive currents available for system interfacing, and operating levels for clamp
currents and case temperature.

The dc electrical characteristics provides specific data regarding the
capabilities of the T1486 devices to interface directly with either CMOS or TTL
type system functions.

The ac characteristics provide detailed information regarding measurement
points, specific timing requirements for setup and hold times, and propagation
delay times of the T1486 processors.
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Electrical Connections

5.1 Electrical Connections

5.11

Power and Ground Connections and Decoupling

Due to the high frequency operation of the T1486, it is necessary to install and
test this device using standard high-frequency techniques. The high clock
frequencies used in the TI486 and its output buffer circuits can cause transient
power surges when several output buffers switch output levels simultaneously.
These effects can be minimized by filtering the dc power leads with
low-inductance decoupling capacitors, using low-impedance wiring, and by
connecting all of the Vo and GND (Vgg) pins. There are 14 Vo and 18 Vss
pins on the 100-pin quad flat package, and 20 Vg and 21 Vgg pins on the
132-pin pin grid array package.

5.1.2 Pullup/Pulldown Resistors

Table 5-1 lists the input pins that are internally connected to pullup and
pulldown resistors (See Figure 5—1). The pullup resistors are connected to
Ve and the pulidown resistors are connected to Vgg. When unused, these
inputs do not require connection to external pullup or pulldown resistors.

Table 5-1. Pins Connected to Internal Pullup and Pulldown Resistors

SIGNAL TBESLCIE | TI4sESBLCIE RESISTOR
A20M 31 F13 pullup
BUSY 34 B9 pullup
ERROR 36 A8 pullup
FLT 28 - pullup
FLUSH 30 E13 pullup
KEN 29 B12 pullup
PEREQ 37 c8 pulldown
SMI 47 c7 pullup
SUSP 43 A4 pullup

Figure 5-1. Internal Pullup/Pulldown-1V Characteristic
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Electrical Connections

Itis recommended that the ADS and LOCK output pins be connected to pullup
resistors, as indicated in Table 5-2. The external pullups guarantee that the
signals will remain negated during hold acknowledge states.

Table 5-2. Pins Requiring External Pullup Resistors

TI486SLC/E | TI486DLC/E EXTERNAL
SIGNAL PIN PIN RESISTOR
ADS 16 E14 20-kQ pullup
LOCK 26 ci0 20-kQ pullup

5.1.3 Unused Input Pins

All'inputs not used by the system designer and not listed in Table 5-1 should
be connected either to ground or to V. Connect active-high inputs to ground
through a 20-kQ (+ 10%) pulldown resistor and active-low inputs to Vee
through a 20-kQ (+ 10%) pullup resistor to prevent possible spurious
operation.

5.1.4 NC Designated Pins

Pins designated NC should be left disconnected. Connecting an NC pin to a
pullup resistor, pulldown resistor, or an active signal could cause unexpected
results and possible circuit malfunctions.
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Absolute Maximum Ratings

5.2 Absolute Maximum Ratings

Table 5-3 specifies the absolute maximum ratings for the TI486SLC/E,
TI1486SLC/E-V, TI486DLC/E, and T1486DLC/E-V microprocessors.

Table 5-3. Absolute Maximum Ratings Over Operating Free-Air Temperature Range

(Unless Otherwise Noted)t

PARAMETER MIN MAX | UNIT
Supply voltage, Vcc With respect to Vgg —-0.5 6.5 A
Voltage on any pin With respect to Vgg ~-05 Vgco+0.5 \
Input clamp current, ||k Power applied 10 mA
Output clamp current, loK Power applied 25 mA
Case temperature Power applied -65 110 °C
Storage temperature No bias —65 150 °C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress
ratings only and functional operation of the device at these or any other conditions beyond those indicated under “recommended
operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.
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Recommended Operating Conditions

5.3 Recommended Operating Conditions

Table 5-4 and Table 5-5 presents the recommended operating conditions

for the TI486SLC/E,

TI1486SLC/E-V, TI486DLC/E, and TI486DLC/E-V

processors.

Table 5-4. TI486 SLC/E Recommended Operating Conditions

TI486SLC/E TI486SLC/E-V
PARAMETER UNIT
MIN MAX MIN MAX
Vcc  Supply voltage With respect to Vgg 4.75 5.25 3 3.6 \
ViH  High-level input voltage 2 Vee+0.3 2 Vce+0.3 \'
ViL Low-level input voltage -0.3 0.8 -0.3 0.6 \
ViLc CLK2 low-level input voltage -0.3 0.8 -0.3 0.5 v
ViIHCc CLK2 high-level input voltage 3.7 Vge+0.3 | Vo905 Vgc+0.3 \'
loH  High-level output current | VOR=VOH(min) -1 -1 mA
oL Low-level output current | VoL=VOL(max) 5 3 mA
ik Input clamp current VIN<Vss or VIN>VCe 10 10 mA
lok  Output clamp current VouT<Vss or VouT>Vee 25 25 mA
tc Case temperature Power applied 0 100 0 85 °C
Table 5-5. TI486DLC/E Recommended Operating Conditions
TI486DLC/E TI486DLC/E-V
PARAMETER UNIT
MIN MAX MIN MAX

Vce  Supply voltage | With respect to Vgg 4.75 5.25 3 3.6 \
VIH High-level input voltage 2 Vccet+0.3 2 Vgc+0.3 \
ViL Low-level input voltage -0.3 0.8 -03 0.6 \
ViLc CLK2 low-level input voltage -0.3 0.8 -0.3 0.5 \
ViHc CLK2 high-level input voltage 3.7 Vce+0.3 | Vo058 Vec+0.3 \
IOH High-level output current | VOH=VOH(min) -1 -1 mA
loL Low-level output current | VoL =VOL (max) 5 3 mA
ik Input clamp current VIN<Vss or ViN>VC e 10 10 mA
lok  Output clamp current VouT<Vss or VouT>Vee 25 25 mA
e Case temperature Power applied 0 85 0 85 °C




DC Electrical Characteristics

5.4 DC Electrical Characteristics

Table 5-6 and Table 5-7 presents the dc electrical characteristics for the
TI486SLC/E, TI486SLC/E-V, TI486DLC/E, and TI486DLC/E-V processors.

Table 5-6. TI486SLC/E DC Electrical Characteristics at Recommended Operating
Conditions (Typical values are at nominal Vcc (5 Vor3.3V)and Ty = 25°C)

PARAMETER TEST TI486SLC/E TI486SLC/E-V UNIT
CONDITIONS MIN TYP  MAX TYP  MAX
Y Low-level loL =3mA 03|
OL  outputvoltage [}y = 5mA 0.45
Y High-level loH=-1mA 24 v
OH output voltage IoH = —0.2 mA Vcc0.5
Input current |0 < VIN < VGG,
I (leakage) See Note 1 15 5] pA
High-level
. VIN =24,
liH input current 200 200 HA
at PEREQ See Note 2
Low-level ViIL=045YV,
o input current | See Note 3 —400 —400 | A
25 MHz
395 495 225 285
| Supply current | (CLK2 = 50 MHz) A
CC {Active mode) m
33 MHz 495 615 S —
(CLK2 = 66 MHz)
25 MHz
Supply current | (CLK2 = 50 MHz) 9 15 6 10
lccsm  (Suspend mA
mode) 33 MHz 10 18 _ _
(CLK2 = 66 MHz)
0 MHz, Suspended/
Standby '
Iccss CLK2 stopped, 0.4 2 0.3 2 mA
supply current See Note 3
input fc = 1 MHz,
CiN capacitance | See Note 5 10 101 pF
Qutputor 11O |fe =1 MHz,
COUT  capacitance | See Note 5 12 121 pF
Input capaci- | fc=1MHz,
CCLK  tanceCLK2 | See Note 5 20 20} pF
Notes: 1) Applicable for all input pins except those listed in Note 3.
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2) PEREQ input has an internal pulldown resistor.

3) Applicable for AZOM, BUSY, ERROR, FLT, FLUSH, KEN, SMI, and SUSP inputs that have aninternal pullup resistor.
4) Allinputs at 0.4 or Voc-0.4 (CMOS levels). All inputs held static, (except CLK2 as indicated). All outputs unloaded

(static ioyT = 0 mA).
5) Not 100% tested.
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Table 5-7. TI486DLC/E DC Electrical Characteristics at Recommended Operating
Conditions (Typical values are at nominal Voc (5 V or 3.3 V) and Ty = 25°C)

PARAMETER TEST TI1486DLC/E TI486DLC/E-V UNIT
CONDITIONS MIN TYP MAX MIN TYP MAX
v Low-level loL=3mA 0.35 v
OL  output voltage loL = 5 mA 045
VoH High-level loH=-1mA 2.4 \olom  X: y
output voltage |5 = —0.2mA Vce-0.5 Voe-0.4
Inputcurrent |0 < VIN < VoG,
I' (leakage) See Note 1 15 $5 | pA
High-level
. VIN=24,
IH input current 200 200
at PEREQ See Note 2
Low-level ViL=045YV,
(8 inputcurrent | See Note 3 —400 —400
25 MHz
(CLK2 = 50 MHz) - - 240 305
Supply current | 33 MHz
ICC (Active mode) | (CLK2 = 66 MHz) 520 650 800 3751 mA
40 MHz
(CLK2 = 80 MHz) 560 700 - -
25 MHz
(CLK2 = 50 MH2) - - 6 10
Supply current
33 MHz
iccsm (Suspend _ 7.5 15 7 12| mA
mode) (CLK2 = 66 MHz)
40 MHz
(CLK2 = 80 MHz) 10 20 - -
0 MHz, Suspended/
Standby '
lccss CLK2 stopped, 0.4 2 0.3 2 mA
supply current See Note 3
Input fo =1 MHz,
CIN capacitance See Note 5 10 10 pF
Outputor I/O | fe =1 MHz,
Cout capacitance See Note 5 12 12 pF
Input capaci- | fc=1MHz,
CCLK  tance CLK2 | See Note 5 20 20| pF
Notes: 1) Applicable for all input pins except those listed in Note 3.

2) PEREQ input has an internal pulldown resistor.

3) Applicable for A20M, BUSY, ERROR, FLUSH, KEN, SMI, and SUSP inputs that have an internal pullup resistor.
4) Allinputs at 0.4 or Vcc—0.4 (CMOS levels). All inputs held static, (except CLK2 as indicated). All outputs unloaded

(static loyT = 0 mA).
5) Not 100% tested.
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AC Characteristics

5.5 AC Characteristics

5.5.1 Measurement Points for Switching Characteristics

The rising clock edge reference level VRegc, and other reference levels are
specified in Table 5-8 for the TI486SLC/E, TI1486SLC/E-V, T1486DLC/E, and
T1486DLC/E-V. Input or output signals must cross these levels during testing.
Table 5-9, Table 5-10, Table 5-11, and , Table 5-12 list the ac characteristics
including output delays, input setup requirements, input hold requirements,
and output float delays. These measurements are based on the measurement
points identified in Figure 5-2, Figure 5-3, and Figure 54.

Figure 5-2 and Figure 5-3 show delays (A and B) and input setup and hold
times (C and D). Input setup and hold times (C and D) are specified minimums,
defining the smallest acceptable sampling window a synchronous input signal
must be stable for correct operation.

The TI1486SLC/E and TI1486SLC/E-V outputs A23-A1, ADS, BHE, BLE, D/C,
HLDA, LOCK, M/10, SMADS, SMI, and W/R change only at the beginning of
phase one (Figure 5-2, ¢1). Outputs D15-D0Q (write cycles) and SUSPA
change at the beginning of phase two, ¢2.

The TI486SLC/E and TI486SLC/E-V inputs BUSY, D15-D0 (read cycles),
ERROR, FLT, HOLD, PEREQ, and READY are sampled at the beginning of
phase one (Figure 5-2, ¢1). Inputs A20M, FLUSH, INTR, KEN, NA, NMI, SMI
and SUSP are sampled at the beginning of phase two, ¢2.

The T1486DLC/E and T1486DLC/E-V outputs A31-A2, ADS, BE3~-BEO, D/C,
HLDA, LOCK, M/10, SMADS, SMI, and W/R change only at the beginning of
phase one (Figure 5-3, ¢1). Outputs D31-D0 (write cycles) and SUSPA
change at the beginning of phase two, ¢2.

The T1486DLC/E and TI486DLC/E-V inputs BUSY, D31-DO0 (read cycles),
ERROR, HOLD, PEREQ, and READY are sampled at the beginning of phase
one (Figure 5-3, ¢1). Inputs A20M, BS16, FLUSH, INTR, KEN, NA, NMI, SMI
and SUSP are sampled at the beginning of phase two, ¢2.

Table 5-8. Measurement Points for Switching Characteristics
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SYMBOL TI486SLC/E TI486SLC/E-V Ti486DLC/E TI486DLC/E-V UNIT
VREFC 2 1.5 2 1.5 \
VREF 1.5 1.2 1.5 1.2 \
VIHC Vcc0.8 Vee-0.5 Vcc—0.8 Vcc—0.5 \
ViLc 0.8 0.6 0.8 0.6 \
VIHD 23 3 2.3 \
ViLD 0 0 0 \
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AC Characteristics

Figure 5-2. TI486SLC/E and TI486SLC/E-V Drive Level and Measurement Points for
Switching Characteristics
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Figure 5-3. TI486DLC/E Drive Level and Measurement Points for
Switching Characteristics
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5.5.2 CLK2 Timing Measurement Points

The CLK2 timing measurement points are illustrated in Figure 54 for the
Ti1486SLC/E, TI486SLC/E-V, TI486DLC/E, and TI486DLC/E-V.

Figure 5—4. CLK2 Timing Measurement Points
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AC Characteristics

Table 5-9. AC Characteristics for TI486SLC/E-25 and TI486SLC/E-33,
Vec =475 V10525V, Tc =0°C to 100°C

TI486SLC/E-25 TI486SLC/E-33
SYMBOL PARAMETER FIGURE NOTES
MIN (ns) | MAX(ns) | MIN (ns) | MAX (ns)

T CLK2 period 20 15 5-4 Note 1

T2a CLK2 high time 7 6.25 5-4 Note 2

T2b CLK2 high time 4 4.5 5-4 Note 2

T3a CLK2 low time 7 6.25 5-4 Note 2

T3b CLK2 low time 5 4.5 5-4 Note 2

T4 CLK2 fall time 7 4 5-4 Note 2

T5 CLK2 rise time 7 4 5-4 Note 2

T6 A23-A1 valid delay 4 21 4 15 5-7,5-10 |CL=50pF

T6a ‘SMi valid delay 4 21 4 15 5-7,5-10 | CL=50pF

T7 A23-A1 float delay 4 30 4 20 5-10 Note 3

T8 BHE, BLE, LOCK valid delay 4 21 4 15 5-7,5-10 | C| =50pF

T9 BHE, BLE, LOCK float delay 4 30 4 20 5-10 Note 3
ADS, D/C, M/10, WR _

T10 valid delay 4 21 4 15 5-7,5-10 |Cy =50pF

T10a | SMADS valid delay 4 21 4 15 5-7,5-10 | C| =50 pF
ADS, D/C, MO, W/R

™ float delay 4 30 4 20 5-10 Note 3

T11a | SMADS fioat delay 4 30 4 20 5-10 Note 3

T12 D15-DO0 write data, SUSPA 7 27 7 24 5-7,5-8 | CL =50 pF,
valid delay 5-10 Note 5

T12a | D15-DO0 write data hold time 2 2 5-9

T13 D15-D0 write data, SUSPA 4 22 4 17 5-10 Note 3, Note 6
float delay

T14 HDLA valid delay 4 22 4 20 5-10 CL=50pF

T15 NA, SUSP, FLUSH, KEN, 5 5-6
A20M setup time

T16 NA, SUSP, FLUSH, KEN, 3 3 5-6
A20M hold time

T19 READY setup time 9 7 5-6

T20 READY hold time 4 4 5-6

T21 D15-DO0 read data setup time 7 5 5-6

T22 D15-D0 read data hold time 5 3 56

T23 HOLD setup time 9 11 5-6

T24 HOLD hold time 3 2 5-6

T25 RESET setup time 8 5 5-5

T26 RESET hold time 3 2 5-5

T27 NMI, INTR setup time 6 5 5-6 Note 4

T27a | SMI setup time 6 5 5-6 Note 4

T28 NMI, INTR hold time 6 5 5-6 Note 4

T28a | SMI hold time 6 5 5-6 Note 4

T29 PEREQ, ERROR, BUSY 6 5 5-6 Note 4
setup time

T30 PEREQ, ERROR, BUSY 5 4 5-6 Note 4
hold time

Notes: 1) Input clock can be stopped, therefore minimum CLK2 frequency is 0 MHz.
2) These parameters are not tested. They are guaranteed by design characterization.
3) Float condition occurs when maximum output current becomes less than || in magnitude. Float is not 100% tested.
4) These inputs are allowed to be asynchronous to CLK2. The setup and hold specifications are given for testing
purposes, to assure recognition within a specific CLK2 period.
5) T12 minimum time is not 100% tested.
6) SUSPA floats only in response to activation of FLT. SUSPA does not float during a hold acknowledge state.
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Table 5—10.AC Characteristics for TI486SLC/E-V25,
Ve =3V10 36V, Tc =0°Cto85°C

TI486S1.C/E-V25

SYMBOL PARAMETER FIGURE NOTES
MIN (ns) | MAX(ns)

T1 CLK2 period 20 5-4 Note 1
T2a CLK2 high time 7 5-4 Note 2
T2b CLK2 high time 4 5-4 Note 2
T3a CLK2 low time 7 5-4 Note 2
T3b CLK2 low time 5 5-4 Note 2
T4 CLK2 fall time 7 5-4 Note 2
T5 CLK2 rise time 7 5-4 Note 2
T6 A23-A1 valid delay 3 21 5-7,5-10 |C| =50pF
T6a SMI valid delay 3 21 5-7,5-10 |C|=50pF
T7 A23-A1 float delay 4 30 5-10 Note 3
T8 BHE, BLE, LOCK valid delay 25 18 5-7,5-10 | C|_=50pF
T9 BHE, BLE, LOCK float delay 4 30 5-10 Note 3
T10 | ADS, D/C, M/1O, W/R valid delay 4 5-7,5-10 | C{ =50pF
T10a | SMADS valid delay 4 5-7,56-10 | C_ =50 pF
T11 ADS, D/C, MO, W/R float delay 4. 5-10 Note 3
T11a | SMADS float delay \ 5-10 Note 3
T12 D15-D0 write data, SUSPA valid delay 5-7,5-8 | C =50 pF, Note 5
T12a | D15-DO0 write data hold time 5-9

T13 D15-D0 write data, SUSPAfloat delay 5-10 Note 3, Note 6

T14 HDLA valid delay 2 22 5-10 CL =50 pF
T15 NA, SUSP, FLUSH, KEN, A20M setup time 5 56

T16 NA, SUSP, FLUSH, KEN, A20M hold time 35 5-6

T19 READY setup time 9 5-6

T20 READY hold time 4 5-6

T21 D15-D0 read data setup time 7 5-6

T22 D15-DO0 read data hold time 5 5-6

T23 HOLD setup time 9 5-6

T24 HOLD hold time 3.5 5-6

T25 RESET setup time 8 5-5

T26 RESET hold time 3 5-5

T27 NMI, INTR setup time 6 5-6 Note 4
T27a | SMI setup time 6 5-6 Note 4
T28 NMI, INTR hold time 6 5-6 Note 4
T28a | SMI hold time 6 5-6 Note 4
T29 PEREQ, ERROR, BUSY setup time 6 5-6 Note 4
T30 PEREQ, ERROR, BUSY hold time 5 5-6 Note 4

Notes: 1) Input clock can be stopped, therefore minimum CLK2 frequency is 0 MHz.
2) These parameters are not tested. They are guaranteed by design characterization.
3) Float condition occurs when maximum output current becomes less than |} in magnitude. Float is not 100% tested.
4) These inputs are allowed to be asynchronous to CLK2. The setup and hold specifications are given for testing
purposes, to assure recognition within a specific CLK2 period.
5) T12 minimum time is not 100% tested.
6) SUSPA floats only in response to activation of FLT. SUSPA does not float during a hold acknowledge state.

ADVANCE INFORMATION concerns new products in the sampling or
preproduction phase of development. Characteristic data and other
specifications are subject to change without notice.
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Table 5—-11. AC Characteristics for TI486DLC/E-33 and TI486DLC/E-40
Voo =4.75Vt05.25V, Tc =0°C to 85°C

T1486DLC/E-33 TI486DLC/E-40
SYMBOL PARAMETER FIGURE NOTES
MIN(ns) | MAX(ns) | MIN (ns) | MAX (ns)

T1 CLK2 period 15 12.5 5-4 Note 1

T2a CLK2 high time 6.25 5 5-4 Note 2

T2b CLK2 high time 45 3.25 5-4 Note 2

T3a CLK2 jow time 6.25 5 5-4 Note 2

T3b CLK2 low time 45 3.25 5-4 Note 2

T4 CLK2 fall time 4 4 5-4 Note 2

T5 CLK2 rise time 4 4 5-4 Note 2

T6 A31-A2 valid delay 4 15 3 12.5 5-12,5-15 | C| =50 pF

Téa SMI valid delay 4 15 3 12.5 5-12,5-15 | C|_=50 pF

T7 A31-A2 float delay 4 20 3 17 5-15 Note 3

T8 BES - BEO, LOCK valid delay 4 15 3 125 |5-15,5-15 |CL =50 pF

T9 BE3 - BEO, LOCK float delay 4 20 3 17 5-15 Note 3

T10 | ADS, D/C, M/IO, W/R valid 4 15 3 125 |5-12,5-15 | CL =50 pF
delay

T10a | SMADS valid delay 4 15 3 125 5-12,5-15 | CL =50 pF

T11 | ADS, D/C, M/IO, W/R float 4 20 3 17 5-15 | Note 3
delay

T1ta | SMADS float delay 4 20 3 17 5-15 Note 3

T12 D31-D0 write data, SUSPA 7 24 5 20 5-12,5-13 | C|_ =50 pF, Note 5
valid delay

T12a | D31-D0 write data hold time 2 2 5-14

T13 D31-D0 write data, SUSPA 4 17 3 145 5-15 Note 3
float delay

T14 HDLA valid delay 4 20 3 17 5-15 CL=50pF

T15 | A20M, FLUSH, KEN, NA, 5 5 5-11
SUSP setup time

T16 A20M, FLUSH, KEN, NA, 2 2 5-11
SUSP hold time

T17 BS16 setup time 5 5 5-11

T18 BS16 hold time 2 2 5-11

T19 READY setup time 7 5 5-11

T20 READY hold time 4 3 5-11

T21 D31-DO0 read data setup time 5 5 5-11

T22 D31-DO read data hold time 3 3 5-11

T23 HOLD setup time 7 4 5-11

T24 HOLD hold time 2 2 5-11

T25 RESET setup time 5 45 5-5

T26 RESET hold time 2 2 5-5

T27 NMI, INTR setup time 5 5 5-11 Note 4

T27a | SMl setup time 5 5 5-11 Note 4

T28 NMI, INTR hold time 5 5 5-11 Note 4

T28a | SMI hold time 5 5 5-11 Note 4

T29 | PEREQ, ERROR, BUSY 5 5 5-11  |Note4
setup time

T30 PEREQ, ERROR, BUSY 4 3 5-11 Note 4
hold time

Notes: 1) Input clock can be stopped, therefore minimum CLK2 frequency is 0 MHz.
2) These parameters are not tested. They are guaranteed by design characterization.
3) Float condition occurs when maximum output current becomes less than 1) in magnitude. Float is not 100% tested.
4) These following inputs are allowed to be asynchronous to CLK2. The setup and hold specifications are given for
testing purposes, to assure recognition within a specific CLK2 period.
5) T12 minimum time is not 100% tested.
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Table 5-12.AC Characteristics for TI486DLC/E-V25 and TI486DLC/E-V33
Vec=3V1t036V, Tc =0°Clo85°C

TI486DLC/E-V25 TI486DLC/E-V33
SYMBOL PARAMETER FIGURE NOTES
MIN(ns) | MAX(ns) | MIN (ns) | MAX (ns)

T1 CLK2 period 20 15 5-4 Note 1

T2a CLK2 high time 7 6.25 5-4 Note 2

T2b CLK2 high time 4 4.5 5-4 Note 2

T3a CLK2 low time 7 6.25 5-4 Note 2

T3b CLK2 fow time 5 4.5 5-4 Note 2

T4 CLK2 fall time 7 4 5-4 Note 2

T5 CLK2 rise time 7 4 5-4 Note 2

T6 A31-A2 valid delay 3 21 3 15 5-12,5-15 | C|_ =50 pF

T6a SMI valid delay 3 21 3 15 5-12,5-15 | C|_ =50 pF

T7 A31-A2 float delay 4 30 4 20 5-15 Note 3

T8 BES3 ~ BEO, LOCK valid delay 25 18 25 18 | 5-12,5-15 | CL =50 pF

T9 BE3 - BEO, LOCK float delay 4 30 4 20 5-15 Note 3

Ti0 | ADS, D/C, MO, W/R valid 4 19 4 19 5-12,5-15 | C|_ =50 pF
delay

T10a | SMADS valid delay 4 19 4 19 5-12,5-15 | C_=50 pF

™ ADS, D/C, M/10, W/R float 4 30 4 20 5-15 |Note3
dela: .

T11a | SMADS float delay e 4 | 515 | Note3

T12 D31-DO write data, SUSPA 3.5:% »f? 27 3.5.4% &\@ 24 5-12,5-13 | C|_ = 50 pF, Note 5
valid delay ,‘;2:;};’“??’ <R

T12a |D31-D0 write data hold time hrie 20 5-14

T13 D31--D0 write data, SUSPA N3 22 N 17 5-15 Note 3
float delay

T14 | HDLA valid delay 2 22 2 20 5-15 | CL=50pF

T15 | A20M, FLUSH, KEN, NA, 5 5 5-11
SUSP setup time

T16 A20M, FLUSH, KEN, NA, 3.5 3.5 5-11
SUSP hold time

T17 BS16 setup time 7 5 5-11

T18 BS16 hold time 2 2 5-11

T19 READY setup time 9 7 5-11

T20 READY hold time 4 4 5-11

T21 D31-DO0 read data setup time 7 7 5-11

T22 D31-DO read data hold time 5 4 5-11

T23 HOLD setup time 15 12 5-11

T24 HOLD hold time 4 4 5-11

T25 RESET setup time 8 5 5-4

T26 RESET hold time 3 2 5-4

T27 NMI, INTR setup time 6 5 5-10 Note 4

T27a | SMI setup time 6 5 5-10 Note 4

T28 NMI, INTR hold time 6 5 5-10 Note 4

T28a | SMI hold time 6 5 5-10 Note 4

T29 PEREQ, ERROR, BUSY 6 5 5-10 Note 4
setup time

T30 PEREQ, ERROR, BUSY 5 4 5-10 Note 4
hold time

Notes: 1) Input clock can be stopped, therefore minimum CLK2 frequency is 0 MHz.
2) These parameters are not tested. They are guaranteed by design characterization.
3) Float condition occurs when maximum output current becomes less than |y in magnitude. Float is not 100% tested.
4) These following inputs are allowed to be asynchronous to CLK2. The setup and hold specifications are given for
testing purposes, to assure recognition within a specific CLK2 period.
5) T12 minimum time is not 100% tested.

ADVANCE INFORMATION new prod in the pling or
preproduction phase of development. Characteristic data and other
specifications are subject to change without notice.
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5.5.3 RESET Setup and Hold Timing

RESET and Hold timing for the TI486SLC/E, TI486SLC/E-V, and TI486DLC/E
are illustrated in Figure 5-5.

Figure 5-5. RESET Setup and Hold Timing

44— Reset ——————pi¢————— Initialization Sequence »
: ¢1or ¢2 : ¢1or ¢2 } $2 : o1 I
|
‘ I | l l |
To6 —e—»! |
I
RESET § S t X !
| |
—»— 125

5.5.4 TI486SLC/E and TI486SLC/E-V Switching Waveforms

Switching waveforms for the TI486SLC/E and TI486SLC/E-V are illustrated in
Figure 56 through Figure 5-10.

Figure 5-6. TI486SLC/E and TI486SLC/E-V Input Signal Setup and Hold Timing

Tx Tx Tx
—3 — — |
cLK2 -_/_\_/_\_—/__\_/_\_/_
l | | | |
le— T19 —ple—T20 —» |
|

{1— T23 —b— T24 —b} TI

le— 121 —pe— Tzz—ﬂl :

s TIK X0,

— T29—+— T30 —»ll I

PEREQ, %W/////@( |
‘ Iﬁ— T15—+— T16 ——-bi

A20M , ,
(& T27,T27a B4 T28T28a -»!

T
I
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Figure 5-7. TI486SLC/E and TI486SLC/E-V Output Signal Valid Delay Timing
Tx Tx Tx

M|n | Max

T10,T1 "
0a Mln V[ Max

A SsM Validn W///// /////ﬁ( vata

T6,T6a —
a | Min |Max

A23-A1, SMI Validn W /// ﬁ( Valid n+1

| Min JMax

SUSPA Valid n % //// ﬁ( Valid n+1

Figure 5-8. TI486SLC/E and TI486SLC/E-V Data Write Cycle Valid Delay Timing
| | I
| I I
|
R |
" _/ | |
D15-D0  —————————— %—W/K Valid

| o1 | $2 I $1
| | I
v NS S
| | |
| |
1 1
WR I\ Valid n+1
|
T12a —1 ' Min

D15-D0O Valid n WA Valid n+1
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Figure 5-10. TI486SLC/E and TI486SLC/E-V Output Signal Float Delay and HLDA Valid

Delay Timing
| 2 i ¢1 T|h 2 E o1 B o|r ™ $2 |
we_f N\ S S S S
t 9 —:‘_’!Mm—f_.' Max 18 —{‘_’:W——}_’j Max |
BHE, G 0 h-———1— 000K
. T11,T11a_|h"|l‘|g|‘in——l_’| o T10a= | Max
D, SADS, _ W///////////////)--——-* W/////////////KM -
A23-A1 W// ///////ﬁ"‘“—"L WW/{
D15-DO (Write ' = e "
Data), SUSPA } Y// |ﬁ- ----- W/ // //////(
T14 —k—#—ﬂ T4 *ﬂ“——j—ﬂMax
g A
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5.5.5 TI486DLC/E Switching Waveforms

Switching waveforms for the TI486DLC/E and TI486DLC/E-V are illustrated
in Figure 5-11 through Figure 5-15.

Figure 5-11. TI486DLC/E and TI486DLC/E-V Input Signal Setup and Hold Timing

Tx Tx Tx
| ¢2 | o1 e | o1 |

oLKa _/—\_/—\_/—\_/'—\—/—
| | | | |
le— Ti9—e—T20 —» |
|

l¢— T23 —pe—T24 —Nl }

IH— T21 —P&— T22 —Jl :

T~ — XU

¢«— T29—Pe¢— T30 —P

PEREQ, EFFOR, ////@( >W

T |
' |ﬂ— T15—>|1—| Ti6 —»

[ T17—>e— T1g —»!

¢ T27,T27a ¢ T28,T28a D
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Figure 5—12. TI486DLC/E and TI486DLC/E-V Output Signal Valid Delay Timing

Tx Tx Tx
I $2 | ¢1 | $2 I ¢1 |
I | | I I
m_/—\_/—\_/—\_/—\_/-
[ I | | |
——It——bI———I—»
T8 | | Min
BE3-BEO Valid n W//////// Valid n+1
LOCK |
o 107 | Min | Max
ADS, D/C,
M/O, SMADS, W/R Valid n W/ /////////% Valid n+1
e E—
T6,T6a | M|n

“2—HMm > i

SUSPA Valid n % ////////////ﬁ( Valid n+1

Figure 5—-13. TI486DLC/E and TI486DLC/E-V Data Write Cycle Valid Delay Timing

T
| $1 $2 | ¢1

|
I | |
oHe _/_\_/_\_/_\_
| | |
|
|
WR / :
T2 = Wi %) Max
D31-D0) ————————— _II_W /%( Valid
| |
| |

Figure 5-14. TI486DLC/E and TI1486DLC/E-V Data Write Cycle Hold Timing

T1

¢1 $2 I $1

| |
I I |
| | |
| |
| |
W/R :\ Valid n+1
! e
T12a | Min
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Figure 5-15. TI486DLC/E Output Signal Float Delay and HLDA Valid Delay Timing
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