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Chapter 1: Introduction to the 5.0V Process 3.3V 0.5um Products

This databook provides basic technical information on the 5.0V process 3.3V HDA/C9000 produét line,
ihcluding input and output DC characteristics, cell name conventions and Application Notes on Power
and Ground rules and Clock Skgygml'\{lgpggement.

1.1 Product Description

HDA/C9000, based on a patented architecture, supports a triple layer metal HCMOS process. The
high gate-density of this architecture results in lower on-chip noise, higher chip level performance, and
lower component cost. HDA/C9000 is well-suited for cost-sensitive applications that also demand high

circuit performance.

HDA/C9000 libraries support over 300 different combinations of I/O buffers are supported, including
Input Buffers with CMOS, TTL and Schmitt Trigger threshold voltages, and Qutput Buffers with varied

slew-rate control for VSS/VDD bus noise management. Buffers that provide an interface between a

wmemin the chip core and a 3.3V environment external to the the chip are also available.
e

1.2 CAE Support

HDA/C9000 supports popular design platforms and environments such as Verilog, Viewlogic, Mentor,
and Synopsys for front-end logic design capture and simufation, and Cadence Cell3, Avant! Arc-
CeIIXO, and SVR Sonic for back-end place-and-route. For higher simuiation accuracy, HDA/C9000

uses the ADVER™ delay calculator. Signal interconnect delay is based on RC Tree analysis.

1.3 1/O (Input/Output) Buffers

There are more than 300 1/O buffers. Each I/O cell is implemented solely on the basic I/O cell architec-
ture which forms the periphery of the masterslice. Test logic is provided to enable efficient parametric
(threshold voltage) testing on input buffers, including CMOS and TTL level converters, Schmitt Trigger
Input buffers, Clock drivers and Oscillator buffers. Pull-up and pull-down resistors are optional features.

The /O structure has been fully characterized for ESD protection and latch-up resistance.

. 1-1
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'E\_[gg,b,asic_typeig[single ' voltage output buffers -j ing, 3-state and open grangLeg@jlable

in a range of driving capabilities from 1 mA to 24 mA. Slew-rate control buffers are provided for each
output buffer type (except 1mA and 2mA buffers) to reduce power/ground bus noise and signal ringing,

especially for simultaneous switching outputs.

Also available are two basic types of 5.0V Tolerant output buffers, 3-state and open-drain, in a range of

driving capabilities from 1mA to 6mA.

Bi-directional buffers are combinations of input buffers and output 3-state buffers (or open drain buff-

ers) in a single unit.

1.4 VDD and VSS Rules and Guidelines

There are three types of VDD and VSS in this product family, each with its related bus and pad cells.
1. Core Logic
IVSS, IVDD
2. Input Buffers
RVSS, RVDD
3. Output Buffers
OVSs, OVDD

The number of VSS and VDD pads required for a specific design depends on the foliowing factors:
Number of input and output buffers
Number of simultaneous switching inputs
Number of simultaneous switching outputs o
Number of used gates and number of simultaneous s'wifgﬁﬁg?gates

Operating frequency of the design

HDA/C9000-5.0V/3.3V-Polycide-p11/O © 1996 ASPEC Technology, Inc.



1.4.1 Core Logic VSS Bus and IVSS Pad Allocation Guidelines

The purpose of these guidelines is to ensure that VDD/VSS bounce due to simultaneous gate sWitch-
ing is kept to a minimum. Voltage bounce on the power bus could have a negative impact on gate
switching speed, and in an extreme case could even affect the functionality of the macrocells, e.g., flip-
flops and latches. Because of variations in package inductance, the number of VDD/VSS pads
required for a specific design is a function of the operating frequency of the chip, i.e., designs operating

at high frequency should use more VDD/VSS pads.

VDD Bus width and pad requirement is half that of VSS.

VDD/VSS Bus and Pads should be distributed evenly in the core and on all sides of the chip.

At least one (1) IVSS pad should be used on each side of the chip.

The total number of IVDD pads required is half that of IVSS.

The number of IVSS pads required for a design can be caiculated from the following expression:

Number of IVSS pads = Gx SxF x2.72 x (10* - 5)

where G = Total number of used gates (k)
S = % of simultaneous switching gates
F = Switching frequency in Mhz

1.4.2 Input Buffer RVDD Bus and RVSS Pad Allocation Guidelines
These guidelines ensure that adequate Input Threshold voltage margin is maintained during switching.

o One RVSS is required to support 32 input buffers, and one RVDD can support up to 64 inputs.

+ For simultaneous switching inputs, one RVSS pad is required for every 20 inputs and one
RVDD pad for every 40 inputs.

 RVSS/RVDD pads should be placed in such a way that they equally divide the input buffers on

either side.

HDA/C9000-5.0V/3.3V-Polycide-p11/O - © 1996 ASPEC Technology, Inc.



1.4.3 Output Buffer OVDD Bus and OVSS Pad Allocation Guidelines

The number of OVSS pads required for a device can be calculated from the following expression:
b (IOL Simuitaneous Switchlng Outputs)/ 40 + (IOL Normai Outpute)/ 64

¢ The total number of OVDD pads required is half that of OVSS.
o OVSS/OVDD pads should be placed in such a way that the output buffers are equally divided

on either side.

1.5 Propagation Delays

Interconnect wire-length, temperature and supply voltage are the chief factors affecting propagation
delay.

1.5.1 Wire Length Loading Estimation

Loading due to interconnect wire-length can be estimated with the following expression. The result is
given in terms of number of equivalent standard loads.

Ciyp = Cpo % (0.049 x JA +0.48) +0.079 x J4 +0.33

where C, = number of fan-outs in standard load

A = area of block size in mm?

Cwm. = number of equivalent standard loads due to interconnect
eg., G =7 (standard loads)

A = 25 mm?

Cw. = §.8 (standard load)

1-4
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1.5.2 Temperature and Supply Voltage

Fig. 1.1 describes propagation delay correction factor (K1) as a functidn of on-chip junction tempera-
ture (T}), and voltage delay corFection factor (Ky) as a function of supply voltage (Vpp)- As a result of
increasing CMOS power dissipatioﬁ, ambient and junction temperature are generally not the same.
The temperature of the die inside the package (junction temperature, T;), is calculated using chip
power dissipation and the Thermal Resistance to Ambient (9]a) temperature of the package. Informa-

tion on package thermal performance can be obtained from ASPEC Application Engineers.

K
T 1.15
188)
vo1.07
1.22) ... '
R P :
o ' 1 1.00
10 feeeennnn, b
09 (-------- / : ! . '
078}----/ 1 o * ool -
0.7 |--/ 1 . . : '
-55 -40 0 25 70 85 125 0.7 3.0 33 3.6
Temperature (T)) Supply Voltage (VDD)

Figure 1.1: Effect of Temperature and Supply Voltage on Propagation Delay

. 1-5 :
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1.5.3 Propagation Delay

A circuit should be designed to operate properly within a given specification level, either commercial,
industrial or military. It is recommended that circuits be simulated for Best Case, Nominai Case and
Worst Case conditions at each specification level. The following expressions also allow for the effect of

process variation on circuit performance.

Worst Case:
Twe = Kppe X Kpx Ky xty,p = Ko Xty
Best Case:
Tpe = Kppo X Kp XKy Xtyo = KpeXtyon
Tye = Worst case propagqtion delay
Tpc = Best_ case propag_atlon delay
taom = Nominal propagation delay (T; =25°C, Vpp =5V
and typical process parameters)
Kewe = Worst case process correction factor
Kpze = Bestcase process correction factor

1-6
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Chapter 2.0 DC Characteristics
2.1 VDD =5V + 10%, Junction temperature range -55 to +125°C.

Table 2.1: DC CHARACTERISTICS AT VDD = 5v

Vi Input Low Voltage
CMOS 0.3Vpp v
CMOS Schmitt Trigger 1.0 \"
TTL 0.8 \Y
TTL Schmitt Trigger 0.8 \'
Vi - Input High Voltage
CMOS 0.7Vpp v
CMOS Schmitt Trigger 4.0 \"
TTL ' 2.0 Vv
TTL Schmitt Trigger 2.0 \
In Input High Current Vin=Vpp -10 10 pA
Input with pull-down Vin=Voo 10 180 pA
I Input Low Current VinN=Vss -10 10 pA
iz Input with pull-up ViN=Vss -180 -10 pA
Vou Output High Voltage
Type B1 low= -1 MA 2.4 v
Type B2 low= -2mA 24 Vv
Type B4 low= -4mA 24 v
Type B8 loy= -8mA 24 \'
Type B12 low= -12mA 24 v
Type B16 low= -16mA 2.4 v
Type B20 low= -20mA 2.4 v
Type B24 low= -24mA 2.4 v
Voo * Output Low Voltage
Type B1 loL= 1MA 0.4 v
Type B2 lo= 2mA 0.4 v
Type B4 lo= 4mA 0.4 v
Type B8 loL= 8mA 0.4 v
Type B12 lor=12mA 0.4 v
Type B16 - o= 16mA 0.4 Vv
Type B20 loL=20mA 4 0.4 \
Type B24 loL= 24mA 04 A
loz G _-1PU1 L8KA® 1y, =Vis or Vop -10 10 KA
lop Quiescent Supply Current | Vjy=Vss or Vpp 100' HA
1. Depends on customer design
2-1
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2.2 Absolute Maximum Ratings

Table 2.2: Maximum Ratings

Absolute b Voo DC Supply Voltage
"~ Maximum Vi DC Input Voltage 0.3 to VDD+0.3 | V
Ratings Iy DC Input Current +£10 mA
Tsra Storage Temperature -40 to +125 °C
Recommended Voo DC Supply Voltage 45 to 55 \
Operating Ta Commercial Temperature 0 to 70 °C
Conditions Ta Industrial Temperature -40 to 85 °C
Ta Military Temperature -55 to 125 °C

2.2
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23

PRELIMINARY VDD = 3.3V + 10%, junction temperature range -55 to +125°C.
Table 2.3: DC CHARACTERISTICS AT VDD = 3.3v

Vi Input Low Voltage
CMOS 0.3Vpp Vv
CMOS Schmitt Trigger 0.3Vpp \'
TTL 0.8 \
TTL Schmitt Trigger 0.8 \
Vi Input High Voltage
CMOS 0.7Vpp |4 \Y
CMOS Schmitt Trigger 0.7Vpp @% v
TTL R4 v
TTL Schmitt Trigger \"
by Input High Current ViN=Vpp 10 pA
Input with pull-down ViN=Vpp 100 pA
h Input Low Current 10 HA
Input with pull-up -4 HA
Vou Output High Voltage
Type B1 24 \'
Type B2 2.4 \
Type B4 . 24 \
Type B6 24 \
Type Ba'; 24 v
Type B10 lo= -10mA 2.4 \
Type B12 low= -12mA 2.4 v
Voo Output Low Voltage
Type B1 lop= 1MA 0.4 v
Type B2 low= 2mA 0.4 \"
Type B4 loH= 4mA 04 \'
Type B6 lop= 6mA 04 \'
Type B8 lon= 8mA 0.4 v
Type B10 low= 10mA 0.4 \
Type B12 lo= 12mA 0.4 \
loz %ﬁtrgtr?t Output Leakage Vor=Vss o Vpp 10 10 RA
fop Quiescent Supply Current | V|\=Vgg or Vpp 80’ pA

1. Depends on customer design

HDA/CQOOO-S.0V/3.3V-Po|ycide-p1 1o
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2.4 Absolute Maximum Ratings

i

Absolute Voo B DC Supply Voltage 031070 Vv

Maximum Vin DC Input Voltage -0.3 to VDD +0.3

Ratings I DC Input Current +10 mA
Tste Storage Temperature -40 to +125 e

Recommended Voo DC Supply Voltage 3.0-38V v

Operating Ta Commercial Temperature 0 to 70 °C

Conditions Ta Industrial Temperature -40 to 85 °c
Ta Military Temperature -55 to 125 _°c

2-4
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Chapter 3.0 5.0V Process, 3.3V I/0 Buffers and Clock Drivers

3.1 Overview

This chapter describes the AC characteristics of 3.3V Input and Output Buffers and Clock Drivers.. The
AC characteristics of Bidirectional Buffers can be derived from different combinations of Input and Out-

put Buffers.

As there are over 300 possible combinations of I/O Buffers in the library, naming conventions have
been adopted to help designers to memorize and use the cell library more efficiently. Naming conven-

tions are described at the beginning of each sub-section.

HDA/C9000-5.0V/3.3V-Polycide-p11/O © 1995 ASPEC Technology, Inc.



3.2 Summary Tables

Table 3.3: 3.3V Input Buffers

PIC/PICU/PICD CMOS Level Non-Inverting Input Buffers 3-8

PIS/PISU/PISD CMOS Schmitt Trigger Level Non-Inverting 3-10
Input Buffers

HDA/C9000-5.0V/3.3V-Polycide-p11/0 © 1995 ASPEC Technology, Inc.



POB(1/2/4/6/8/10/12/ Non-Inverting Output Buffers with medium | 3-13
16)SM slew-rate control.
POT(1/2/4/6/8/10/12/ Tristate Non-Inverting Output Buffers with 3-17
16)SM medium slew-rate control.
POD(1/2/4/6/8/10/12/ Open Drain Output Buffers with medium slew- | 3-25
16)SM rate control.

3-3
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Table 3.5: 3.3V Bidirectional Buffers

PBxUTvw Bidirectional Buffer with Pull-Up, Non-Invert- 3-31
ing Input

PBxDTww BdDirectional Buffer with Pull-Down, Non- 3-31
Inverting Input

PBxTvw Bidirectional Buffer with Non-Inverting Input 3-31

PBxUDvw Bidirectional Open Drain Buffer with Pull-Up, | 3-32

Non-inverting Input

PBxDDvw Bidirectional Open Drain Buffer with Pull- 3-32
Down, Non-Inverting Input

PBxDvw Bidirectional Open Drain Buffer with Non- 3-32
Inverting Input

HDA/C9000-5.0V/3.3V-Polycide-p11/0 © 1995 ASPEC Technology, Inc.



Table 3.6: 3.3V Input Clock Drivers

CK2/4/6/8 Internal Clock Driver CMOS Level 3-35

PSCKDC2/4/6/8 CMOS Level Clock Driver 3-36

PSCKDCD2/4/6/8 CMOS Level Clock Driver with Pull-Down 3-38
Input

" PSCKDCU2/4/6/8 CMOS Level Clock Driver with Pull-Up Input 3-40

PSCKDS2/4/6/8 CMOS Schmitt Trigger Level Clock Driver 3-42

PSCKDSD2/4/6/8 CMOS Schmitt Trigger Level Clock Driver with | 3-44
Pull-Down Input

PSCKDSU2/4/6/8 CMOS Schmitt Trigger Level Clock Driver with | 3-46
Pull-Up Input

HDA/C9000-5.0V/3.3V-Polycide-p11/O v © 1995 ASPEC Technology, Inc.
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3.3 Input Buffers
3V Input Buffer Naming Conventions:

Plxz
where x = G -- CMOS levels
S -- CMOS Schmitt Trigger levels

Z = (optional)

U -- pull-up resistor
D -- pull-down resistor

e.g. PISD - CMOS Schmitt Trigger input buffer with pull-down

HDA/C9000-5.0V/3.3V-Polycide-p11/0 ® 1995 ASPEC Technology, Inc.



PIC PICU PICD
3V CMOS Level Non-Inverting Input Buffers

Input: PAD, P
Output Y, PO PAD | " u
Input Loading (SL): All % |
- P1: 2.6106
VO Slots: 1 o :}ﬂc
.—
PIC Symbol
PAD Pl Y PO % [

1 1 1 0 PAD Lo

0 X 0 1 ) I '

1 0 1 1

RO
Truth Table Pl }'
.—

PICU Symbol

PAD | % / l..

] FO
-—F’—H}

PICD Symbol

3-8 '
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PIC PICU PICD
3.3V CMOS Level Non-Inverting Input Buffers

PIC Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 0.80ns} (SL: Standard Load)
Path Parameter | Delay [ns] Delay Equations [ns}
i Range1* Range2* Range3*

tPLH 0.27 0.1 + 0.031°SL 0.23 + 0.023°SL 0.26 + 0.022"SL

“tPHL 0.08 0.03 + 0.027°SL 0.06 + 0.017°SL 0.14 + 0.013"SL

Yto PO R 0.33 0.25 + 0.044"SL 0.24 + 0.045°SL 0.18 + 0.048°SL
tF 0.09 0.2 + 0.032°SL 0.25 + 0.023°SL 0.24 + 0.023"SL

tPLH 0.35 0.30 + 0.026"SL 0.31 + 0.022°SL 0.32 + 0.022"SL

tPHL 0.07 0.02 + 0.022°SL 0.04 + 0.015°SL 0.10 + 0.013°SL

Plto PO 1R 0.40 0.31 + 0.044"SL 0.31 + 0.045°5L 0.25 + 0.048"SL
tF 0.27 0.22 + 0.024°SL 0.23 + 0.022°SL 0.20 + 0.024°SL

tPLH 0.25 0.24 + 0.009°SL 0.24 + 0.008°SL 0.25 + 0.007°SL

tPHL 0.31 0.29 +0.009°SL 0.29 + 0.008°SL 0.30 + 0.008"SL

PADtoY tR 0.18 0.14 + 0.016°SL 0.15 + 0.015°SL 0.13 + 0.016"SL
tF 0.15 0.13 + 0.012°SL 0.13 + 0.014°SL 0.12 + 0.014°SL

PICU Switching Characteristics

*Range1 : SL < 3.00, *Range2 :3.00 = SL £ 20.00, *Range3:20.00 <SL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el,liy 2[?)%] Delay Equations [ns]
" Range1* Range2* Range3*

' tPLH 0.07 0.21 + 0.031°SL 0.23 + 0.023"5L 0.26 + 0.022°SL
Y10 PO tPHL 0.08 0.03 + 0.027°SL 0.06 + 0.017°SL 0.14 + 0.013°6L
R 0.33 0.25 + 0.044"SL 0.24 + 0.045°SL 0.18 + 0.048°SL

tF 0.29 0.52 + 0.032°SL 0.25 + 0.023'SL 0.24 + 0.023°SL

tPLH 0.35 0.30 + 0.026°SL 0.31 + 0.022°SL 0.32 + 0.022°SL

PHL 0.07 0.02 + 0.022°SL 0.04 + 0.015°SL 0.10 + 0.013°SL

Plto PO IR 0.40 0.31 + 0.044°SL 0.31 + 0.045°SL 0.25 + 0.048°SL
tF 0.27 0.22 + 0.024°SL 0.23 + 0.022°SL 0.20 + 0.024"SL

tPLH 0.26 0.24 + 0.009"SL 0.24 + 0.008"SL 0.25 + 0.007°SL

tPHL 0.31 0.30 + 0.009°SL 0.30 + 0.008°SL 0.31 + 0.008°SL

PADtoY tR 0.17 0.14 + 0.017°SL 0.15 + 0.015°SL 013+ 0.016°SL
tF 0.15 0.13 + 0.014°SL 0.13 + 0.014°SL 0.12 + 0.014°SL

PICD Switching Characteristics

*Range1 :SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3:20.00 <SL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el_la=y 2[?)%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.27 0.21 + 0.031*SL 0.23 + 0.023*SL 0.26 + 0.022*SL
1PHL 0.08 0.03 + 0.027*SL 0.06 + 0.017*SL 0.14 + 0.013*SL

Yto PO iR 0.33 0.25 + 0.044°SL 0.24 + 0.045°SL 0.18 + 0.048°SL
tF 0.29 0.22 + 0.032*SL 0.25 + 0.023*SL 0.24 + 0.023*SL
tPLH 0.35 0.30 + 0.026*SL 0.31 + 0.022*SL 0.32 + 0.022*SL
tPHL 0.07 0.02 + 0.022*SL 0.04 + 0.015*SL 0.10 + 0.013*SL

Plto PO tR 0.40 0.31 + 0.044°SL 0.31 + 0.045°SL 0.25 + 0.048"SL
tF 0.27 0.22 + 0.024*SL 0.23 + 0.022*SL 0.20 + 0.024*SL.
tPLH 0.27 0.25 + 0.009*SL 0.25 + 0.008*SL 0.27 + 0.007*SL
tPHL 0.32 0.30 + 0.009*SL 0.30 + 0.008*SL 0.31 + 0.008*SL

PADtoY tR 0.18 0.14 % 0.021°SL 0.16 + 0.014°SL 0.13 % 0.016°SL
tF 0.15 0.13 + 0.014*SL 0.13 + 0.014*SL 0.12 + 0.014*SL

*Range1 :SL < 3.00, *Range2:3.00 £ SL £20.00, *Range3:20.00 <SL

HDA/C9000-5.0V/3.3V-Polycide-p11/0
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PIS PISU PISD
3.3V CMOS Schmitt Trigger Level Non-Inverting Input Buffers

input: PAD, PI
Output Y, PO

Input Loading (SL): All:
- Pl: 2.6106

PAD

/O Slots: 1

PAD

Pl PO

PAD
X

0

- o =l
o

Truth Table

PAD

_PL -

:

PO
oL

PIS Symbol

™ .
1
=

PISU Symbol

‘ PO
e

PISD Symbol

HDA/C9000-5.0V/3.3V-Polycide-p11/0
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PIS PISU PISD
3.3V CMOS Schmitt Trigger Level Non-Inverting Input Buffers

PIS Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_I:y 2['(‘)?)] Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.27 0.21 + 0.031°SL 0.23 + 0.023°SL 0.26 + 0.022°SL
tPHL 0.08 0.03 + 0,027°SL 0.06 + 0.017°SL 0.14 + 0.013"SL

Yo PO 1R 0.33 0.25 + 0.044°SL 0.24 + 0.045°SL 0.18 + 0.048°SL
tF 0.29 0.22 + 0.032°SL 0.25 + 0.023°SL 0.24 + 0.023°SL
tPLH 0.35 0.30 + 0,026°SL 0.31 + 0.002°SL 0.32 + 0.022"SL

. tPHL 0.07 0.02 + 0.022°SL 0.04 + 0.015°SL 0.10 + 0.013"SL

Plto PO R 0.40 0.31 + 0.044"SL 0.31 + 0.045°SL 0.25 + 0.048"SL
tF 0.27 0.22 + 0.024°SL 0.23 + 0.022°SL 0.20 + 0.024°SL
tPLH 0.64 0.63 + 0.008"SL 0.63 + 0.006°SL 0.65 + 0.005°SL
tPHL 1.30 1.28 + 0.009°SL 1.29 + 0.007°SL 1.32 + 0.006°SL

PADtoY R 0.19 0.18 + 0.009°SL 0.17 + 0.010°SL 0.18 + 0.009°SL
tF 0.28 0.26 + 0.010°SL 0.26 + 0.008°SL 0.8 + 0.007°SL

*Range1 : SL < 3.00, *Range?2:3.00 = SL £20.00, *Range3 :20.00 < SL

PISU Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_l:y '}%%] Delay Equations [ns]
. Ranget* Range2* Range3*
tPLH 0.27 0.21 + 0.031*SL 0.23 + 0.023*SL 0.26 + 0.022*SL
Y to PO tPHL 0.08 0.03 + 0.027*SL 0.06 + 0.017*SL 0.14 + 0.013*SL
tR 0.33 0.25 + 0.044*SL 0.24 + 0.045"SL 0.18 + 0.048"SL
tF 0.29 0.22 + 0.032*SL 0.25 + 0.023*SL 0.24 + 0.023*SL
tPLH 0.35 0.30 + 0.026*SL 0.31 + 0.022*SL 0.32 + 0.022*SL
tPHL 0.07 0.02 + 0.022*SL 0.04 + 0.015"SL 0.10 + 0.013*SL
Plto PO R 0.40 0.31 + 0.044°SL 0.31 + 0.045°SL 0.25 + 0.048"SL
tF 0.27 0.22 + 0.024*SL 0.23 + 0.022*SL 0.20 + 0.024*SL
tPLH 0.65 0.63 + 0.008*SL 0.64 + 0.006*SL 0.66 + 0.005*SL
tPHL 1.32 1.30 + 0.009*SL 1.30 + 0.007*SL 1.33 + 0.006*SL
PADto Y R 0.19 0.18 + 0.007°SL 0.47 + 0.010°5L 0.18 + 0.009°SL
tF 0.28 0.26 + 0.009*SL 0.26 + 0.008*SL 0.28 + 0.007*SL

*Range1 : SL < 3.00, *Range2 :3.00 = SL £ 20.00, *Range3 : 20.00 < SL

PISD Switching Characteristics
Delays for typical process, 25.00°C, 3.30V.

when tR and tg = 0.80ns]

(SL:

Standard Load)

Path Parameter| D°18Y ["%] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 027 0.21 + 0.031°SL 0.23 + 0.023°5L 0.26 + 0.022°SL
tPHL 0.08 0.08 + 0.027°SL 0.06 + 0.017°SL 0.14 + 0.013°SL

Yto PO 1R 0.33 0.25 + 0.044°SL 0.24 + 0.045°SL 0.18 + 0.048"SL
tF 0.29 0.22 + 0.032°SL 0.25 + 0.023°SL 0.24 + 0.023°SL
tPLH 0.35 0.30 + 0.026°SL 0.31 + 0.022°SL 0.32 + 0.022°SL

' tPHL 0.07 0.02 + 0.022°SL 0.04 + 0.015°SL 0.10 + 0.013°SL

Plto PO R 0.40 0.31 + 0.044°SL 0.31 + 0.045°SL 0.25 + 0,048'SL
tF 027 0.22 + 0.024°SL 0.23 + 0.022°SL 0.20 + 0.024°SL
tPLH 0.65 0.63 + 0.008"SL 0.64 + 0.006°SL 0.66 + 0.005°SL
tPHL 1.34 1.32 + 0.009°SL 1.32 + 0.007°SL 1,35 % 0.006°SL

PADtoY R 0.19 0.18 + 0.007°SL 0.17 + 0.010°SL 0.18 + 0.009°SL
tF 0.28 0.26 + 0.009°SL 0.26 + 0.008°SL 0.28 + 0.007°SL

“Range1 : SL <3.00, *Range?2 :3.00 = SL £20.00, *Range3:20.00 <SL

HDA/C9000-5.0V/3.3V-Polycide-p11/0
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3.4 Output Buffers

3.3V Output Buffer Naming Conventions:

POuvw

where u = B -- Normal non-inverting buffer

T -- Tristate non-inverting buffer
D -- Open-drain output

v=1--1mA drive

2 -- 2mA drive

4 -- 4mA drive

6 -- 6mA drive

8 -- 8mA drive
10 -- 10mA drive
v 12 -- 12mA drive
16 -~ 16mA drive

w = (optional)
none -- no slew-rate control
SM -- medium slew-rate control

e.g., POT12SM - 3-state output buffer with 12mA drive and medium
slew-rate control

3-12 ‘
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POB1/2/4/6/8/10/12/16
3.3V Non-Inverting Output Buffers with varied slew-rate control

Input: A
Output: PAD

Input Loading (SL): A: A
- POB1/2/12/16: 8.7019
- POB4/6/8: 6.3779
- POB10: 7.5312
- POB(4/6/810/12/16)SM: 19.1337

PAD

Symbol
1/0 Slots: 1

A PAD

0 0

1 1
Truth Table

POB1 Switching Characteristics

Delays for typlcal process, 25.00°C, 3.30V, when tR and tf = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter cEe=l5a (;35’;': Delay Equations [ns]
T Range1* Range2* Range3"
tPLH 19.20 1.36 + 0.357*CL 1.36 + 0.357*CL 1.36 + 0.357*CL
tPHL 12.48 1.12 + 0.227*CL 1.12 + 0.227*CL 1.12 +0.227*CL.
Ato PAD R 43.49 2.90 + 0.812°CL 2.90  0.812°CL 2.90 + 0.812°CL
tF 24.65 1.59 + 0.461"CL 1.58 + 0.461*CL 1.58 + 0.461*CL

*Ranget : CL <50.00, *Range2 :50.00 = CL £ 80.00, *Range3:80.00 <CL

POB2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CE:?J 33?# Delay Equations [ns]
. ’ Range1* Range2* Range3*
tPLH 9.76 0.84 + 0.178*CL 0.84 +0.178*CL 0.84 + 0.178*CL
tPHL 6.44 0.76 + 0.114*CL 0.76 + 0.114*CL 0.76 + 0.114*CL
Ato PAD R 21.76 1.47 + 0.406°CL 147 + 0.406°CL 1.47 + 0.406°CL
tF 12.34 0.81 +0.231*CL 0.81 + 0.231*CL 0.81 +0.231*CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL =80.00, *Range3 :80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11//O
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POB4/6

3.3V Non-Inverting Output Buffers with varied slew-rate control

POB4 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tR and tg = 0.80ns]

(CL: Capacitive Load [pF])

Path Parameter c||);|53 égﬂp Delay Equations [ns]
i Range1* Range2* Range3*
TPLH 5.08 0.62 + 0.089°CL 0.62 + 0.089°CL 0.62 + 0.089°CL
tPHL 3.51 0.69 + 0.056°CL 0.68 + 0.057°CL 0.68 + 0.057°CL
Ato PAD R 10.91 0.76 + 0.203°CL 0.76 + 0.203°CL 0.76 + 0.203°CL
i 6.20 0.45+ 0.115°CL 043+ 0.115°CL 0.43 + 0.115°L

POB4SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 0.80ns]

*Range1 : CL <50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00 <CL

(CL: Capacitive Load [pF])

Path Paramoter c?-:? olgng Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 5.28 0.82 + 0.089*CL 0.82 + 0.089*CL 0.82 + 0.089"CL
tPHL 3.84 1.00 + 0.057*CL 1.00 + 0.057*CL 1.00 + 0.057*CL

Ato PAD iR 10.93 0.79 + 0.203CL 0.78 + 0.203°CL 0.78 + 0.203°CL
tF 6.27 0.59 + 0.114*CL 0.54 + 0.115*CL 0.50 +0.115*CL

POB6 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V.

when tR and tg = 0.80ns]

*Range1 : CL < 50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00 <CL

(CL: Capacitive Load [pF])

Path Parameter c?_:'; .&33&: Delay Equations [ns]

Range1* Range2* Range3*
tPLH 3.60 0.63 + 0.059°CL 0.63 + 0.059°CL 0.63 + 0.059°CL
tPHL 2.63 0.78 + 0.037*CL 0.75 + 0.037*CL 0.74 + 0.038*CL

Ato PAD R 7.30 0.54 + 0.135°CL 0.53 + 0.135°CL 0.53 + 0.135°CL
tF 418 0.42 + 0.075'CL 0.37 + 0.076"CL 0.33 + 0.077°CL

POB6SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns]

*Range1 : CL < 50.00, *Range2:50.00 £ CL = 80.00, *Range3 :80.00 <CL

(CL: Capacitive Load [pF])

Path Parameter cll).:? &gng Delay Equations [ns]
' Range1* Range2* Range3*
tPLH 3.93 0.95 + 0.060*CL 0.95 + 0.060*CL 0.95 + 0.060*CL
Ato PAD tPHL 3.20 1.24 + 0.039*CL 1.29 + 0.038*CL 1.30 + 0.038*CL
R 7.36 0.66 + 0.134*CL 0.62 + 0.135*CL 0.59 + 0.135*CL
tF 4.38 0.69 + 0.074*CL 0.63 + 0.075*CL 0.57 + 0.076*CL -

*Range1 : CL < 50.00, *Range2 :50.00 £ CL = 80.00, *Range3 :80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/0O
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POB8/10
3.3V Non-Inverting Output Buffers with varied slew-rate control

POB8 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?.:?g Jgng Delay Equations [ns]
) Range1* Range2* Range3*
tPLH 2.91 0.68 + 0.045*CL 0.68 + 0,045*CL 0.68 + 0.045*CL
tPHL 2.26 0.91 +0.027*CL 0.88 + 0.028*CL 0.85 + 0.028*CL
Ato PAD R 5.50 0.45 + 0.101°CL 0.43 + 0.101°CL 0.43 + 0.101°CL
tF 3.23 0.49 + 0.055*CL 0.42 + 0.056*CL 0.37 + 0.057*CL

POB8SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tf = 0.80ns]

*Range1 : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3 :80.00 <CL

(CL: Capacltive Load [pF])

Path Parameter C[I).:?g &sng Delay Equations [ns]
i Range1* Range2* Range3*
tPLH 3.35 1.10 + 0.045"CL 1.11 + 0.045*CL 1.12 + 0.045*CL
Ato PAD tPHL 3.01 1.43 +0.032*CL 1.53 + 0.030*CL 1.59 + 0.029*CL
. tR 5.63 0.67 +0.099*CL 0.61 + 0.100*CL 0.57 + 0.101*CL
tF 3.54 0.81 +0.055*CL 0.78 + 0.055*CL 0.73 + 0.056*CL

POB10 Switching Characteristics

*Range1 : CL <50.00, *Range2:50.00 £ CL £80.00, *Range3 :80.00 < CL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?.:?g &gng Delay Equations [ns]
: Range1* Range2* Range3*
tPLH 2.54 0.75 + 0.036*CL 0.76 + 0.036*CL 0.76 + 0.036*CL
tPHL 1.98 0.85 + 0.023*CL 0.85 + 0.023*CL 0.85 + 0.023*CL
Ato PAD R 2.43 0.41 7 0.080°CL 0.39 + 0.081°CL 0.37 + 0.081°CL
tF 2.59 0.37 + 0.044*CL 0.33 + 0.045*CL 0.29 + 0.046*CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3 :80.00 < CL

POB10SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g sng Delay Equations [ns]
. Range1* Range2* Range3*
tPLH 2.90 1.07 + 0.037*CL 1.10 + 0.036*CL 1.11 + 0.036*CL
tPHL 2.69 1.33 + 0.027*CL 1.45 + 0.025*CL 1.53 + 0.024*CL
Ato PAD R 2.60 0.69 + 0.078°CL 0.63 + 0.079°CL 0.58 + 0.080°CL
tF 3.07 0.91 + 0.043"CL 0.91 + 0.043*CL 0.87 + 0.044*CL

*Range1 : CL <50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O
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POB12/16

3.3V Non-Inverting Output Buffers with varied slew-rate control

POB12 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 0.80ns]

(CL: Capacitive Load [pF])

Path Parameter c?-gga BSgF Delay Equations [ns]

Range1* Range2* Range3*
tPLH 2.33 0.84 + 0.030*CL 0.84 + 0.030*CL 0.84 + 0.030*CL
tPHL 1.86 0.88 + 0.020*CL 0.90 + 0.019*CL 0.91 +0.019*CL

Ato PAD R 3.74 0.41 + 0.067CL 0.38 + 0.067°CL 0.36 + 0.067°CL
tF 2.22 - 0.36 + 0.037*CL 0.34 + 0.038*CL 0.31 + 0.038*CL

POB12SM Switchin
Delays for typical process, 25.00°C, 3.30V.

Characteristics

when tg and tg = 0.80ns]

*Range1 : CL <50.00, *Range2 :50.00 = CL =80.00, *Range3:80.00 <CL

(CL: Capacitive Load [pF])

Path Parameter c?-:?g' ‘;gng Delay Equations [ns]
Range1* Range2" Range3*
tPLH 2.78 119 + 0.082°CL 126 + 0.080°CL 1.29 + 0.030°CL
TPHL 2.74 147+ 0.025°CL 162+ 0.022°CL 1.74 + 0.021°CL
Ato PAD R 3.99 0.77 + 0.064°CL 0.72+ 0.065°CL 0.66 + 0.066'CL
iF 2.85 1.01 + 0.037°CL 1,05 + 0.036°CL 1,04+ 0.036"CL

POB16 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 0.80ns]

*Range1 : CL <50.00, *Range2 :50.00 £ CL = 80.00, *Range3 :80.00 <CL

(CL: Capacitive Load [pF])

Path Parameter c?-:?({ SSJF Delay Equations [ns]

Range1* Range2* Range3*
tPLH 2.11 0.97 + 0.023*CL 0.99 +0.022*CL 0.99 +0.022*CL
tPHL 1.78 1.00 + 0.015*CL 1.04 + 0.015*CL 1.06 + 0.014'CL

AtoPAD R 2.89 0.42 + 0.049°CL 0.40 * 0.050°CL 0.37 + 0.050°CL
tF 1.79 0.42 + 0.028*CL 0.40 + 0.028*CL 0.38 + 0.028*CL

*Range1 : CL < 50.00, *Range2 :50.00 £ CL £80.00, *Range3:80.00 < CL

POB16SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tF = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CE:?& égﬂF Delay Equations [ns]

Range1* Range2* Range3*
tPLH 2.73 1.41 + 0.026*CL 1.52 + 0.024*CL 1.60 + 0.023*CL
tPHL 2.91 1.73 + 0.024*CL 1.92 + 0.020*CL 2.07 +0.018*CL

Ato PAD R 3.31 0.90 + 0.048°CL 0.89 + 0.048"CL 0.86 + 0.049°CL
tF 2.65 1.14 + 0.030*CL 1.24 + 0.028*CL 1.30 + 0.027*CL

*Range1 : CL.<50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/0
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POT1/2/4/6/8/10/12/16
3.3V Tristate Non-Inverting Output Buffers with varied slew-rate control

Input: TN, EN, A ™
Output: PAD
EN
Input Loading (SL): All: —
- - TN: 2.6036 A
- EN: 2.6036 " PAD
-A:3.7743 V
I/O Slots: 1
Symbol
A EN TN [ PAD
0 0 1 0
1 0 1 1
X 1 X | Hi-Z
X X 0 | Hi-z
Truth Table

POT1 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g (;gng Delay Equations [ns]
. i Range1* Range2* Range3*

PLH 19.50 1,67 + 0.357°CL 1.66 + 0.357°CL 167 + 0.357°CL

TPHL 12.77 141+ 0.927°CL T41 + 0.227°CL 141+ 0.227°CL

Ato PAD R 43.49 2.90 + 0.812°CL 2,90+ 0.812°CL 2,90 + 0.812°CL

tF 24.65 7.59 + 0.461°CL 758 + 0.461°CL 1.58 + 0.461°CL

tPLH 19.65 1.81+ 0.357°CL 1.81 + 0.357°CL 1.87 + 0.356°CL

TPHL 12.99 1,63 + 0.227°CL 1,66 + 0.227°CL 1,63+ 0.227°CL

: R 43.49 2.90 + 0.812°CL 2.90 + 0.812°CL 290+ 0812°CL

ENtoPAD ¢ 24.78 1.58 + 0.464°CL 1.78 + 0.460°CL 171 + 0.461°CL
PLZ 0.64 0.64 + -0.000°CL 0.64 + -0.000°CL 0.64 + -0.000°CL

PHZ 0.61 0.61 + -0.000°CL 0.61 + -0.000°CL 0.61 % -0.000°CL

PLH 19.41 157 + 0.357°CL 1.58 + 0.357°CL 1.63 + 0.356°CL

TPHL 12.72 137+ 0.227°CL 138 + 0.227°CL 739 + 0.227°CL

R 43.49 2.90 + 0.812°CL 2.90 + 0.812°CL 2.90 + 0.812°CL

TNtoPAD ¢ 24.73 1.76 + 0.459°CL 1.65 + 0.462°CL 7.69 + 0.461°CL
‘ PLZ 0.86 0.86 + 0.000°CL 0.86 + 0.000°CL 0.86 + -0.000°CL
tPHZ 0.84 0.84 + -0.000°CL 0.84 + -0.000°CL 0.84 + -0.000°CL

*Ranget : CL <50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p1i/0
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POT2/4

3.3V Tristate Non-Inverting Output Buffers with medium slew rate control

POT2 Switching Characteristics

Delays for typlcal process, 25.00°C, 3.30V, when tg and tf = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?.:?& &gng Delay Equations [ns]

Range1* Range2* Range3*
tPLH 10.05 113 + 0.178°CL 113 + 0.178°CL 113 + 0.178°CL
tPHL 6.72 1,04+ 0.114°CL 1,04+ 0.114°CL 1,04+ 0114°CL

Ato PAD R 21.76 1.47 + 0.406°CL 1.47 + 0.406°CL 147 + 0.406"CL
tF 12.34 0.81 + 0.031°CL 0.81 + 0.231°CL 0.81 + 0.231°CL
tPLH 10.20 1.28 + 0.178°CL 1.28 + 0.178°CL 1,28+ 0.178'CL
tPHL 6.97 1.38 + 0.112°CL 133 + 0.113°CL 1.37 + 0.112°CL
1R 21.76 1.47 + 0.406"CL 1.47 + 0.406"CL 1,47 + 0.406"CL

ENWPAD ¢ 12.58 0.75 + 0.237°CL 1.09 + 0.226°CL 0.87 + 0.231°CL
tPLZ 0.69 0.69 + -0.000°CL 0.69 + -0.000°CL 0.69 + -0.000"CL
1PHZ 0.68 0.68 + -0.000°CL 0.68 + -0.000°CL 0.68 + -0,000°CL
tPLH 9.96 1,04+ 0.178°CL 1.04 + 0.178"CL 1,04+ 0.178°CL
tPHL 6.70 1.06 + 0.113°CL 1.07 + 0.113°CL 1,07 + 0.113CL
R 21.76 147 + 0.406"CL 1.47 + 0.406°CL 1.47 + 0.406°CL
TNt PAD IF 12.55 0.87 + 0.234°CL 1.15 + 0.228°CL 1.20 + 0.227°CL
tPLZ 0.94 0.94 + 0.000°CL 0.94 + 0.000°CL 0.94 + -0.000°CL
tPHZ 0.90 0.90 + -0,000°CL 0.90 + -0.000°CL 0.90 + -0.000°CL

POT4 Switching Characteristics

*Range1 : CL <50.00, *Range2 :50.00 = CL = 80.00, *Range3 :80.00 < CL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CII).:|53 / &gng Delay Equations [ns]

Range1* Range2* Range3*
tPLH 5.33 0.86 + 0.089*CL 0.86 + 0.089*CL 0.87 + 0.089*CL
tPHL 3.78 0.95 + 0.057*CL 0.94 + 0.057*CL 0.94 + 0.057*CL

Ato PAD R 10.91 0.76 + 0.203°CL 0.76 + 0.203°CL 0.76 + 0.003°CL .
tF 6.20 0.45 +0.115*CL 0.43 + 0.115*CL 0.43 + 0.115*CL
tPLH 5.47 1.01 + 0.089*CL 1.01 + 0.089*CL 1.01 + 0.089*CL
tPHL 4.02 1.10 + 0.058"CL 1.15 + 0.057°CL 1.27 + 0.056"CL
R 10.91 0.76 + 0.203*CL 0.76 + 0.203*CL 0.76 + 0.203*CL

EN®PAD ™ 6.37 1.44 + 0.009°CL 0.46 + 0.118°CL 118 + 0.109°CL
tPLZ 0.84 0.84 + 0.000*CL 0.84 + 0.000*CL 0.84 + 0.000*CL
tPHZ 1.62 1.62 + -0.000*CL 1.62 + -0.000*CL 1.62 + 0.000*CL
tPLH 5.23 0.77 +0.089*CL 0.77 + 0.089*CL 0.77 + 0.089*CL
tPHL 3.77 0.80 + 0.060*CL 1.04 +0.055*CL 0.71 + 0.059*CL
iR 10.91 0.76 + 0.203*CL 0.76 + 0.203°CL 0.76 + 0.203°CL
TN©PAD ¢ 6.67 0.60 + 0.121°CL 1.35 + 0.106°CL 0.40 + 0.118CL
tPLZ 1.04 1.04 + 0.000*CL 1.04 + 0.000*CL 1.04 + 0.000*CL
1PHZ 1.75 1.75 + -0.000*CL 1.75 + 0.000°CL 1,76 + -0.000°CL

“Range1 : CL <50.00, *Range2 :50.00 = CL = 80.00, *Range3 :80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/0
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POT4/6
3.3V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT4SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
path  |Parameter c?-:? : &sng Delay Equations [ns]

Range1* Range2* Range3*
tPLH 5.64 1.18 + 0.089°CL 118 + 0.080°CL 1.18 + 0.089°CL
tPHL 418 1.33 + 0.057°CL 1.34 + 0.057°CL 134+ 0.057°CL

Ato PAD R 10.93 0.79 + 0.203°CL 0.78 + 0.208'CL 0.78 + 0.203°CL
tF 6.26 0.59 + 0.114°CL 0.53 + 0.115'CL 0.50 + 0.115°CL
tPLH 5.77 1,30 + 0.089°CL 1.31 + 0.089°CL 1.31 + 0.089°CL
tPHL 4.42 1,62 + 0.056"CL 1.56 + 0.057°CL 154 + 0.058"CL
1R 10.93 0.79 + 0.203"CL 0.78 + 0.208"CL 0.78 + 0.203°CL

ENtoPAD == 6.5 0.56 + 0.1217CL 1.18 + 0.108°CL 0.47 + 0.117°CL
’ tPLZ 0.75 0.75 + 0.000°GL 0.75 + 0.000°CL 0.75 + -0.000°CL
tPHZ 0.72 0.72 + 0.000°CL 0.72 + 0.000°CL 0.72 + -0.000°CL

tPLH 5.54 1,08 + 0.089°CL 1.08 + 0.089°CL 1,08 + 0.089°CL

tPHL 4.16 1.27 + 0.058"CL 1.35 + 0.056°CL 1.22 + 0.058"CL

R 10.93 0.79 + 0.203"CL 0.78 + 0.203°CL 0.78 + 0.003°CL

TNt PAD ¢ 6.78 0.86 + 0.118°CL 150 + 0.106CL 0.60 + 0.117°CL
PLZ 0.99 0.99 + 0.000°CL 0.99 + -0.000*CL 0.99 + 0.000°CL

PHZ 0.95 0.95 + 0.000°CL 0.95 + 0.000°CL 0.95 + 0,000°CL

*Rangel : CL <50.00, *Range2 : 50.00 £ CL = 80.00, *Range3 : 80.00 < CL

POT6 Switching Characteristics

Delays for typlcal process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g &sng Delay Equations [ns]

e Range1* Range2* Range3*
tPLH 3.83 0.86 + 0.060°CL 0.86 + 0.059"CL 0.86 + 0,069°CL
tPHL 2.88 1,08 + 0.037°CL 1.01+ 0.037°CL 1,00 + 0.038°CL

Ato PAD R 7.30 0.54 + 0.135°CL 0.53 + 0.135°CL 0.53 + 0.135°CL

I 2.18 0.42 + 0.075°CL 0.37 + 0.076°CL 0.33 + 0.077°CL

PLH 3.98 1,00 + 0.060°CL 1.00 + 0.059°CL 1,00+ 0.059°CL

PHL 3.06 115 + 0.038°CL 1.06 + 0.040°CL 137 + 0.036°CL

R 7.30 0.54 + 0.135°CL 0.53 + 0.135°CL 0.53 + 0.135°CL

ENt0oPAD ¢ 4.59 129+ 0.060°CL 0.20 + 0.080°CL ~0.17 + 0.086°CL
tPLZ 0.93 0.93 + 0.000°CL 0.93 + 0.000°0L 0.93 + 0.000°CL

tPHZ 1.97 197 + -0.000°CL 1.97 + -0.000°CL 1.97 + -0.000°CL

tPLH 3.74 0.76 + 0.060°CL 0.76 + 0.059°CL 0.76 + 0.059°CL

tPHL 2.79 0.89 + 0,038°CL 0.77 + 0.040°CL 1.09 + 0.036°CL

- 1R 7.30 0.54 + 0.135'CL 0.53 + 0.135°CL 0.53 + 0.135°CL

TN'to PAD tF 2.38 1.26 + 0.062°CL 0.09 + 0.082°CL 0.79 + 0.076°CL
1PLZ 117 117 + 0.000°CL 117 + -0.000°CL 117 + -0.000°CL

PHZ 2.27 2.31 + -0.001°CL 2.27 + 0.000°CL 2.27 + -0.000°CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL£80.00, *Range3:80.00<CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O

3-19

© 1995 ASPEC Technology, Inc.




POT6/8
3.3V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT6SM Switching Characteristics

Delays for typlcal process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:? (ggng Delay Equations [ns}

’ Range1* Range2* Range3*
tPLH 4.31 1.32 + 0.060*CL 1.33 + 0.060*CL 1.33 + 0.060*CL
tPHL 3.51 1.56 + 0.039*CL 1.60 + 0.038*CL 1.62 + 0.038*CL

AtoPAD R 7.36 0.66 + 0.134°CL 0.62 + 0.135°CL 0.59 + 0.135°CL
tF 4.38 0.68 + 0.074*CL 0.62 + 0.075*CL 0.57 + 0.076*CL
tPLH 4.43 1.45 + 0,060*CL 1.46 + 0.060*CL 1.46 + 0.060*CL
tPHL 3.81 1.88 + 0.038*CL 1.82 + 0.040*CL 2.07 + 0.037*CL
R 7.36 0.66 + 0.134"CL 0.62 + 0.135"CL 0.59 + 0.135*CL

ENtoPAD ™r 4.72 144 + 0.066°CL 0.76 + 0.079°CL 2.20 + 0,061°CL
tPLZ 0.70 0.70 + -0.000*CL 0.70 + 0.000*CL 0.70 + -0.000*CL
tPHZ 0.68 0.68 + 0.000*CL 0.68 + 0.000*CL 0.68 + -0.000*CL
tPLH 4.21 1,22 + 0.060*CL 1.23 + 0.060*CL 1.23 + 0.060*CL
tPHL 3.55 1.46 + 0.042*CL 1.65 + 0.038*CL 1.91 + 0.035*CL .
iR 7.36 0.66 + 0.134*CL 0.62 + 0.135*CL 0.59 +0.135*CL

TN PAD  ™¢ 474 1.78 + 0.059°CL 124+ 0.070°CL 0.22 + 0.083°CL
tPLZ 0.95 0.95 + -0.000*CL 0.95 +-0.000*CL 0.95 + -0.000*CL
tPHZ 0.91 0.91 + -0.000*CL 0.91 +0.000*CL 0.91 +-0.000*CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL = 80.00, *Range3 :80.00 <CL

POT8 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?.:lsa(;,. ésng Delay Equations [ns]
Range1* Range2* Range3*

tPLH 313 0.90 + 0.045CL 0.90 + 0.045°CL 0.90 + 0.045°CL

TPHL 2.51 147 + 0.027°CL 1.13 + 0.028°CL 141 + 0.028°CL

Ato PAD R 550 0.44 + 0.101°CL 0.43+ 0.101°CL 0.43+ 0.101°CL
iF 3.3 0.49 + 0.055°CL 0.42 + 0.056°CL 0.37 + 0.057°CL

tPLH 3.7 1.04 + 0.045°CL 1.04 + 0.045'CL 1.04 + 0.045°CL

tPHL 2.65 1.05 + 0.028"CL 1.16 + 0.030°CL 1.24 + 0.029°CL

R 5.50 0.44 + 0.101°CL 0.43 + 0.101°CL 0.43 + 0.101°CL

EN®oPAD ¢ 3.49 0.29 + 0.064°CL "0.29 + 0.064°CL ~1.90 + 0.044°CL
: tPLZ 1.06 1.06 + -0.000°CL 1.06 + 0.000°CL 1.06 + -0.000°CL
tPHZ 2.50 2.50 + 0.000°CL 2.50 + 0,000°CL 2.50 + 0.000°CL

1PLH 3.03 0.80 + 0.045°CL 0.80 + 0.045°CL 0.80 + 0.045°CL

TPHL 2.40 0.86 + 0.031°CL 1,04+ 0.027°CL 0.60 + 0.033°CL

1R 5.50 0.44 + 0.101°CL 0.43 + 0.101°CL 0.43 + 0.101°CL

TNt PAD ¢ 3,70 20.23 + 0.079°CL 1.15 + 0.051°CL 0.26 + 0.063"CL
PLZ 1.30 1.30 + 0.000°CL 1,30 + 0.000°CL 1.30 + -0,000°CL

1PHZ 2.68 2.68 + -0.000°CL 2.68 + -0.000°CL 2.68 + -0.000°CL

*Range1 : CL. <50.00, *Range2 :50.00 = CL £ 80.00, *Range3 :80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O © 1995 ASPEC Technology, Inc.



POT8/10
3.3V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT8SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])

Path Parameter c?_:?&' ‘gsng Delay Equations [ns]
' Range1* Range2* Range3*
, TPLH 373 747 + 0.045°CL 149 + 0.045°CL 150 + 0.045°CL
tPHL 3.33 1.75 + 0.082°CL 1.85 + 0.030°CL 1.90 + 0.029°CL
Ato PAD R 5,63 0.67 + 0.099°CL 0.62 + 0.100°CL 0.57 + 0.101°CL
3 3.54 0.80 + 0.055"CL 0.78 + 0.065°CL 0.73 + 0.056"CL
tPLH 3.86 1.60  0.045°CL 1,62 + 0.045°CL 1,62 + 0.045°CL
TPHL 3.62 198 7 0.033°CL 2.20 + 0.028°CL 1.86 + 0.035°CL
R 5.63 0.67 + 0.099°CL 0.62+ 0.100°CL 0.57 + 0.107°CL
EN©oPAD ¢ 3.89 151 + 0.047°CL 145 + 0.049°CL 20.96 + 0.079°CL
1PLZ 0.70 0.70 + 0.000°CL 0.70 + 0.000°CL 0.70 + -0.000°CL
tPHZ 0.68 0.68 + 0.000°CL 0.68 + -0,000°CL 0.68 + 0.000°CL
tPLH 3.63 137 + 0.045°CL 1,39 + 0.045°CL 1.40 + 0.045°CL
TPHL 3.29 1.78 7 0.080°CL 1.81 + 0.080°CL 1.83 + 0.029°CL
R 5.63 0.67 + 0.099°CL 0.62 + 0.100°CL 0.57 + 0.101°CL
TNtoPAD ¢ 3.81 541+ 0,028°CL 1.41 + 0,048°CL 1.11 + 0.080°CL
tPLZ 0.95 0.95 + 0.000°CL 0.95 + -0.000°CL 0.95 + -0.000°CL
tPHZ 0.91 0.91 + 0.000°CL 0.91 + -0.000°CL 0.91 + -0.000°CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL =80.00, *Range3 :80.00 <CL

POT10 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?& égng Delay Equations [ns]
Ranget* Range2* Range3*

PLH 278 0.99 + 0.036°CL 700 + 0.036°CL 1,00 + 0.036°CL
TPHL 2.4 1.11 + 0,023°CL 111 + 0.023°CL 110 + 0.023°CL

Ato PAD R 443 0.41 + 0.080°CL_ 0.39 + 0.081°CL 0.37 + 0.081°CL
tF 2.59 0.37 + 0.044°CL 0.33 + 0.045°CL 0.29 + 0.046°CL
tPLH 292 1.13 + 0.036°CL 1.13 + 0.036°CL 114+ 0.036°CL
TPHL 243 1.08 + 0.003°CL 1.28 + 0.023°CL 123+ 0.004°CL
R 443 0.41 + 0.080°CL 0.39 + 0.081°CL 0.37 + 0.081°CL

ENIoPAD ¢ 2.91 0.32 % 0.052°CL 0.86 + 0.041°CL 20.53 + 0.058°CL
tPLZ 1.16 1.16 + -0.000°CL 116 + 0.000°CL 1.16 + -0.000°CL
tPHZ 177 1.77 + -0.000°CL 177 + 0.000°CL 1.77 + -0.000°CL
tPLH 2.69 0.89 + 0.036°CL 0.90 + 0.036°CL 0.90 + 0.036°CL
tPHL 246 | 1.00+0.023°CL 1,00 + 0.023°CL 110+ 0.022°CL
R 4.43 0.41 + 0.080°CL 0.39+ 0.081°CL 0.37 + 0.081°CL

TNtoPAD ¢ 2.71 0.69 + 0.040°CL 0.01 + 0.054°CL 152 + 0.035°0L
PLZ 137 1.37 + 0.000°CL 1.37 + -0.000°CL 1.37 + 0.000°CL
1PHZ 197 1,97 + -0.000°CL 197 + 0.000°CL 1,97 + -0.000°CL

*Ranget : CL < 50.00, *Range2 :50.00 = CL = 80.00, *Range3:80.00<CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O
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POT10/12

3.3V Tristate Non-Inverting Output Buffers with medium slew-rate control

POT10SM Switchin

Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tF = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?& 535& Delay Equations [ns]
Range1* Range2* Range3*

tPLH 3.05 1.42 + 0.037°CL 7.46 + 0.036°CL 147 + 0.036°CL
TPHL 3.03 1,67 + 0.027°CL 1.79 + 0.025°CL 1.87 + 0,024°CL

Ato PAD 1R 4.60 0.70 + 0.078"CL 0.63 + 0.079°CL 0.58 + 0.080°CL
1F 3.07 0.90 + 0.043°CL 0.90 + 0.043"CL 0.86 + 0.044°CL
tPLH 3.38 1,54 + 0.037°CL 1,58 + 0.036°CL 1.59 + 0.036"CL
tPHL 3.27 1.84 + 0.028"CL 1,87 + 0.028°CL 2.08 + 0.023°CL
R 4.60 0.70 + 0,078"CL 0.63 + 0.079"CL 0.58 + 0.080°CL

ENtoPAD ¢ 3.51 2.13 + 0,028'CL 1.29 + 0.044°CL 1,40 + 0.043°CL
1PLZ 0.84 0.84 + -0.000°CL 0.84 + -0.000°CL 0.84 + -0.000°CL
tPHZ 0.84 0.84 + -0.000°CL 0.84 + -0.000°CL 0.84 + -0.000°CL
tPLH 3.15 1,32 + 0.037°CL 1.35 + 0.036"CL 1.37 + 0.036"CL
tPHL 2.8 1,67 + 0.026°CL 7.49 + 0.030°CL 1.97 + 0.024"CL
1R 4.61 0.70 + 0,078"CL 0.63 + 0,079°CL 0.58 + 0.080°CL

TNto PAD IF 3.74 1.76 + 0.089°CL 1.64 + 0.042°CL 2.04 + 0.037°CL
1PLZ 1.05 1,06 + -0.000°CL 1.05 + -0.000°CL 1.05 + -0.000°CL
1PHZ 1.08 1,08 + 0.000°CL 1.08 + -0.000°CL 1,08 + -0.000°CL

POT12 Switching Characteristics

*Range1 : CL < 50.00, 'TRangez :50.00 £ CL £80.00, *Range3:80.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g 535,# Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 2.59 1.09 + 0.030°CL 110 + 0.030°CL 710 + 0.030°CL
tPHL 211 114+ 0.019°CL 1.16 + 0.019°CL 116 + 0.019°CL

Ato PAD R 374 0.41 + 0.067°CL 0.38 + 0.067°CL 0.36 + 0.067°CL
IF 222 0.36 + 0.037°CL 0.33 + 0.038°CL 0.31 + 0.038°CL
tPLH 2.73 1,22 + 0.030°CL 1.3+ 0.080°CL 1.04 + 0.030°CL
TPHL 2.36 1.34 + 0.020°CL 1.43+ 0.018°CL 7.21 + 0.021°CL

T mr 3.74 0.41 + 0,086°CL 0.38 + 0.067°CL 0.36 + 0.067°CL

ENtoPAD ¢ 2.38 0.57 + 0.036°CL 0.41 + 0.039°CL 0.06 + 0.044"CL
PLZ 131 1.31 + 0.000°CL 1.31 + 0.000°CL 1.31 + 0.000°CL

1PHZ 155 1.55 + -0.000"CL 1.55 + -0.000°CL 1.55 + -0.000°CL

tPLH 2.50 0.99 + 0.030°CL 1.00 + 0.030°CL 1.01 + 0.030°CL

tPHL 2.04 1,07 + 0.019°CL 1.07 + 0.020°CL 1,09 + 0,019°CL

R 3.74 0.41 7 0.066°CL 0.38 + 0.067°CL 0.36 + 0.067°CL

TNt PAD tF 2.38 0.48 + 0.038°CL ~0.10 + 0.050°CL 1,72+ 0.027°CL
PLZ 159 1.59 + 0.000°CL 1.59 + 0.000°CL 1.59 + 0.000°CL

tPHZ 178 1.78 + -0.000°CL 1.78 + -0.000°CL 1.78 + 0.000°CL

*Range1 : CL < 50.00, *Range2 :50.00 = CL £ 80.00, *Range3 :80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O
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POT12/16

3.3V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT1 2SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tF = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:? 337# Delay Equations [ns]
’ Range1* Range2* Range3*

PLH 313 154 + 0.032°CL 1.61 + 0.080°CL 1.64 7 0.030°CL
tPHL 3.08 1.81 + 0.025°CL 1.96 + 0.022°CL 2.08 + 0.021°CL

Ato PAD R 3.99 0.78 + 0.064°CL 0.72 + 0.065°CL 0.67 + 0.066°CL
IF 2.85 1.00 + 0.037°CL 1,04 + 0.036°CL 1.04 + 0.036"CL
tPLH 3.25 1,66 + 0.032°CL 1.73 + 0.030°CL 1.76 + 0.030°CL
tPHL 387 | 1.79+0.082°CL 2.19 + 0.024°CL 2.41 + 0.021°CL
R 4.00 0.79 + 0.064°CL 0.73 + 0.065°CL 0.67 + 0.066"CL

ENtoPAD 3¢ 3.49 1.94 + 0.031°CL 1.44 + 0.041°CL 2.26 + 0.031°CL
tPLZ 0.84 0.84 + -0.000°CL 0.84 + -0.000°CL 0.84 + -0.000°CL
tPHZ 0.83 0.83 + -0,000°CL 0.83 + -0.000°CL 0.83 + -0.000°CL
PLH 3.03 1.43 + 0.032°CL 1.50 + 0.030°CL 1.54 + 0.030°CL
tPHL 3.00 1.75 + 0.025°CL 1.61 + 0.028°CL 2.06 + 0.022°CL
R 4.00 0.79 + 0.064°CL 0.73 + 0.065'CL 0.67 + 0.066"CL

TNtoPAD ¢ 3.64 2.18 + 0.029°CL 2.24 + 0.028°CL 0.95 7 0.044°CL
PLZ 1.05 1.05 + -0.000°CL 1.05 + -0.000°CL 1,05 + -0.000°CL
1PHZ 1.08 1,08 + 0.000°CL 7.08 + 0.000°CL 1.08 + -0.000°CL

POT16 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V,

when tg and tg = 0.80ns}

*Range1 : CL <50.00, *Range2 :50.00 £ CL =80.00, *Range3 :80.00 <CL

(CL: Capacitive Load [pF])

Path Parameter c?-:?g &gng Delay Equations [ns}]

’ Rangei* Range2* Range3*
1PLH 236 122 + 0.023°CL 1.04 + 0.022°CL 125+ 0.022°CL
tPHL 203 1.26 + 0.015°CL 1.30 + 0.015°CL 132+ 0.014°CL

Ato PAD R 2.90 0.43 + 0.049°CL 0,40 + 0.050°CL 0.38 + 0.050°CL
IF 179 0.42 + 0.027°CL 0.41 + 0.028°CL 0.38 + 0.028°CL
tPLH 250 1.35 + 0.023°CL 137 + 0.023°CL 138 + 0.022°CL
tPHL 228 140 + 0.018°CL 1.58 + 0.014°CL 147+ 0.016°CL

‘ R 2.90 0.4 + 0.049°CL 0.41 + 0.050°CL 0.38 + 0.050°CL

ENtoPAD — 228 0.39 + 0.038°CL 112+ 0.023°CL 1,06 + 0.024"CL
tPLZ 151 151 + 0.000°CL 151 + 0.000°CL 151 + 0.000°CL
tPHZ 181 2,00 + -0.004°CL 1.81 + -0.000°CL 1.81 +-0.000°CL
tPLH 227 141+ 0.023°CL 1147 0.023°CL 115+ 0.022°CL
tPHL 1.99 1.09 + 0.018°CL 1.21 + 0.016°CL 140 + 0.013°CL
R 2.90 0.45 + 0.049°CL 0.41 + 0.050°CL 0.38 + 0.050°CL

TN PAD ¢ 1.95 112+ 0.017°CL ~0.09 + 0.041°CL 1,07 + 0.026°CL
tPLZ 1.78 1.78 + 0.000°CL 1.78 + 0.000°CL 178 + 0.000°CL
tPHZ 2.06 2.06 + -0.000°CL 2.06 + -0.000°CL 2.06 + -0.000°CL

*Range1 : CL < 50.00, *ﬁangeZ :50.00 £ CL £80.00, *Range3:80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/0O
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POT16
3.3V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT16SM Swltchlng Characteristics

0, *Range2 :50.00 £ CL £ 80.00, *Range3 :80.00 < CL

Delays for typlcal process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?oy. &sng Delay Equations [ns]
Range1* Range2* Range3*
PLH 3.08 1.75 + 0,027°CL 1.87 + 0.024°CL 1.95 + 0.023°CL
tPHL 3.26 2.08 + 0.024°CL 2.26 + 0.020°CL 242+ 0.018'CL
Ato PAD R 3.32 0.92 + 0.048°CL 0.91 + 0.048°CL 0.87 + 0.049°CL_
IF 2.64 1.14 + 0.030°CL 1.23 + 0.028°CL 1,29 + 0.027°CL
1PLH 3.20 1.85 + 0,027°CL 1.98 + 0.024°CL 2.06 + 0.023°CL
tPHL 3.47 1,91 + 0,031°CL 2.32 + 0,023CL 2.82 + 0.017°CL
R 3.33 0.96 + 0.047°CL 0.93 + 0.048"CL 0.88 + 0.049°CL
ENtoPAD ™3¢ 3.43 1,68 + 0.035"CL 1,64 + 0.036°CL 5.52 + 0.025°CL
PLZ 0.84 0.84 + -0,000°CL 0.84 + -0.000°CL 0.84 + -0,000°CL
1PHZ 0.83 0.83 + -0.000°CL 0.83 + -0.000°CL 0.83 + -0.000°CL
tPLH 2.97 1.63 + 0.027°CL 1.75 + 0.024°CL 1,84+ 0.003°CL.
1PHL 3.12 1.84 + 0.026"CL 1.79 + 0.027°CL 2.37 + 0.019°CL
R 3.33 0.96 + 0.047°CL 0.93 + 0.048"CL 0.86 + 0.049°CL
TN1oPAD  ™p 3.64 1.14 + 0.050°CL 2.50 + 0.021°CL 1.39 + 0.036°CL
1PLZ 1.05 1,05 + -0.000°CL 1.05 + 0.000°CL 1,05 + -0.000°CL
‘ [ tPHz 1,08 1,08 + -0.000°CL 1,08 + -0.000°CL 1.08 + -0.000°CL
*Ranget : CL. < 50.0

HDA/C9000-5.0V/3.3V-Polycide-p11/O
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POD1/2/4/6/8/10/12/16
3.3V Open Drain Output Buffers with varied slew-rate control

Input: TN, EN
Output: PAD
PAD

Input Loading (SL): All:

- TN: 2.6036 gALE
- EN: 2.6036 N
ML
/O Slots: 1

Symbol—:

EN TN | PAD
0 1 0
X 0 Hi-Z
i X Hi-Z

Truth Table

POD1 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?.:?g (gsng  Delay Equations [ns]
i Range1* Range2* Range3*
tPHL 12.87 1.50 + 0.227*CL 1.50 + 0.227*CL 1.51 + 0.227*CL
EN to PAD tF 24.65 1.59 + 0.461*CL 1.58 + 0.461*CL 1.58 + 0.461*CL
tPLZ 0.47 0.47 +-0.000*CL 0.47 + -0.000*CL 0:47 +-0.000*CL
tPHL 12,59 - 1.23 + 0.227*CL 1.23 + 0.227*CL 1.23 + 0.227*CL
TN to PAD tF 24.65 1.59 + 0.461*CL 1.58 + 0.461*CL 1.58 + 0.461*CL
{PLZ 0.69 0.69 +-0.000*CL 0.69 + -0.000*CL 0.69 + -0.000*CL

*Range1 :' CL <50.00, *Range2:50.00-= CL £80.00, *Range3:80.00<CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O
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POD2/4/6

3.3V Open Drain Qutput Buffers with varied slew-rate control

POD2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tf = 0.80ns]

(CL: Capacitive Load [pF])

Path Parameter c||)_:|53 (;gsplp Delay Equations [ns]
’ Range1* Range2* Range3*
tPHL 6.81 1.13 + 0.114*CL 1,13 + 0.114*CL 1.13 +0,114*CL
EN to PAD tF 12.34 0.81 + 0.231*CL 0.81 + 0.231*CL 0.81 +0.231*CL
tPLZ 0.52 0.52 + -0.000*CL 0.52 +-0.000*CL 0.52 + -0.000*CL
tPHL 6.54 0.85 + 0.114*CL 0.85 + 0.114*CL 0.85 + 0.114*CL
TN to PAD tF 12.34 0.81 + 0.231*CL 0.81 +0.231*CL 0.81 + 0.231*CL
{PLZ 0.74 0.74 + -0.000*CL 0.74 + -0.000*CL 0.74 + -0.000*CL

POD4 Switching Characteristics

*Ranget : CL <50.00, *Range2 :50.00 = CL = 80.00, *Range3 :80.00 <CL

Delays for typlcal process, 25.00°C, 3.30V, when tg and tf = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g,' &sng Delay Equations [ns}]
Range1* Range2* Range3*
tPHL 3.85 1.01 + 0.057*CL 1.01 + 0.057*CL 1.01 + 0.057*CL
EN to PAD tF 6.20 0.43 + 0.115*CL 0.43 +0.115*CL 0.43 +0.115*CL
tPLZ 0.62 0.62 + -0.000*CL 0.62 +-0.000*CL 0.62 + -0.000*CL:
tPHL 3.58 0.74 + 0.057*CL 0.74 + 0.057*CL 0.74 + 0.057*CL
TN to PAD tF 6.20 0.43 + 0.115*CL 0.43 +0.115*CL 0.43 + 0.115*CL
1PLZ 0.85 0.85 + -0.000*CL 0.85 + -0.000*CL 0.85 + -0.000*CL

POD4SM Switching Characteristics

*Range1 : CL <50.00, *Range2 :50.00 = CL £80.00, *Range3 :80.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?_:? ggsgl: Delay Equations [ns]
i Range1* Range2* Range3*:
tPHL 4.34 1.49 + 0.057*CL 1.50 + 0.057*CL 1.50 + 0.057*CL
EN to PAD tF 6.27 0.60 +0.113*CL 0.54 + 0.115*CL 0.51 +0.115*CL
tPLZ 0.55 0.55 + -0.000*CL 0.55 + -0.000*CL 0.55 +-0.000*CL
tPHL 4.08 1.23 + 0.057*CL 1.23 + 0.057*CL 1.23 + 0.057*CL
TN to PAD tF 6.27 0.60 + 0.113*CL 0.54 + 0.115*CL 0.51 +0.115*CL
tPLZ 0.76 0.76 + -0.000*CL 0.76 + -0.000*CL 0.76 + -0.000*CL

POD6 Switching Characteristics

*Ranget : CL <50.00, *Range2:50.00 = CL = 80.00, *Range3 :80.00 < CL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?({ gng Delay Equations [ns]
Range1* Range2* Range3*
tPHL 2.93 1.03 + 0.038*CL 1.04 + 0.038*CL 1.04 + 0.038*CL
EN to PAD tF 4.16 0.34 + 0.076*CL 0.32 + 0.077*CL 0.32 + 0.077*CL
tPLZ 0.73 0.73 + -0.000*CL 0.73 + -0.000*CL 0.73 + 0.000*CL
tPHL 2.66 0.76 + 0.038*CL 0.76 + 0.038*CL 0.76 + 0.038*CL
TN to PAD tF 4.16 0.34 + 0,076*CL 0.33 + 0.077*CL 0.32 + 0.077*CL
tPLZ 0.95 0.95 + -0.000*CL 0.95 + -0.000*CL 0.95 +-0.000*CL

*Range1 : CL < 50.00, *Range2 :50.00 £ CL = 80.00, *Range3 :80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/0
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POD6/8/10

3.3V Open Drain Output Buffers with varied slew-rate control

POD6SM Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tF = 0.80ns]

(CL: Capacitive Load [pF])

Path Parameter c?-:?& &SSJF Delay Equations [ns]
Range1* Range2* Range3”

: tPHL 3.70 1.74 + 0.039*CL 1.78 + 0.038*CL 1.80 + 0.038*CL
EN to PAD tF 4.39 0.73 + 0.073*CL 0.65 + 0.075*CL 0.59 + 0.076*CL
tPLZ 0.55 0.55 + -0.000*CL 0.55 + -0.000*CL 0.55 + -0.000*CL
tPHL 3.43 1.47 + 0.039*CL 1.51 +0.038*CL 1.53 + 0.038*CL
TN to PAD tF 4.39 0.72 + 0.073*CL 0.65 + 0.075*CL 0.59 + 0.076*CL
tPLZ 0.76 0.76 + -0.000*CL 0.76 + -0.000*CL 0.76 +-0.000*CL

POD8 Switching Characteristics

*Range1 : CL <50.00, *Range2:50.00 £ CL £80.00, *Range3 :80.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacltive Load [pF))
Path Parameter c?_:g, JS?F Delay Equations [ns]
) Range1* Range2* Range3*
tPHL 2,52 1.09 + 0.029*CL 1.09 + 0.028"CL 1.10 + 0.028*CL
EN to PAD tF 3.17 0.33 + 0.057*CL 0.30 + 0.057*CL 0.29 + 0.057*CL
tPLZ 0.83 0.83 + -0.000*CL 0.83 +-0.000*CL 0.83 +-0.000*CL
tPHL 2.24 0.82 +0.029*CL 0.82 + 0.028*CL 0.82 + 0.028*CL
TN to PAD tF 3.17 0.33 + 0.057*CL 0.30 + 0.057*CL 0.29 + 0.057*CL
tPLZ 1.06 1.06 + -0.000*CL 1.06 + -0.000*CL 1.06 + -0.000*CL

POD8SM Switching Characteristics

*Ranget : CL < 50.00, *Range2 :50.00 £ CL = 80.00, *Range3:80.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns} (CL: Capacitive Load [pF])
Path Parameter c'z:?g 338;;F Delay Equations [ns]
' Ranget* Range2* Range3*
tPHL 3.52 1.93 + 0.032*CL 2.03 +0.030*CL 2.09 + 0.029*CL
EN to PAD tF 3.57 0.88 + 0.054*CL 0.82 + 0.055*CL 0.76 + 0.056*CL
tPLZ 0.55 0.55 +-0.000*CL 0.55 + -0.000*CL 0.55 + -0.000*CL
tPHL 3.25 1.66 + 0.032*CL 1.76 + 0.030*CL 1.82 + 0.029*CL
TN to PAD tF 3.57 0.88 + 0.054*CL 0.82 + 0.055*CL 0.76 + 0.056*CL
tPLZ 0.76 0.76 + -0.000*CL 0.76 +-0.000*CL 0.76 + -0.000*CL

POD10 Switching Characteristics

*Range1 : CL <50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00<CL

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CE:? gsng Delay Equations [ns]
i Range1* Range2* Range3*

tPHL 2.30 1.15 + 0.023*CL 1.16 + 0.023*CL 1.17 + 0.023*CL

- ENto PAD iF 2.59 0.34 + 0.045*CL 0.32 + 0.045*CL 0.29 + 0.046*CL
tPLZ 0.94~ 0.94 + -0.000*CL 0.94 +-0.000*CL 0.94 + -0.000*CL

tPHL 2.03 0.87 + 0.023*CL 0.89 + 0.023*CL 0.89 + 0.023*CL

TN to PAD tF 2.59 0.35 + 0.045*CL 0.32 + 0.045*CL 0.29 + 0.046*CL
tPLZ 1.16 1.16 + -0.000*CL 1.16 +-0.000*CL 1.16 + -0.000*CL

*Range1 : CL <50.00, *Range?:50.00 £ CL £80.00, *Range3:80.00<CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O
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POD10/12/16
3.3V Open Drain Output Buffers with varied slew-rate control

POD10SM Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tp and tf = 0.80ns]

(CL: Capacitive Load [pF])

Path Parameter c?-:?g.. 53ng Delay Equations {ns}
Range1* Range2* Range3*
tPHL 3.19 1.80 + 0.028*CL. 1.94 + 0.025*CL 2.04 +0.024*CL
EN to PAD {F 3.11 1.03 + 0.042'CL 0.97 + 0.043*CL 0.91 + 0.044*CL
tPLZ 0.61 0.61 + -0.000*CL 0.61 +-0.000*CL 0.61 +-0.000*CL
tPHL 2.93 1.53 + 0.028*CL 1.67 + 0.025*CL 1.77 + 0.024*CL
TN to PAD tF 3.11 1.03 + 0.042*CL 0.97 + 0.043*CL 0.91 + 0.044*CL
tPLZ 0.83 0.83 + 0.000*CL 0.83 +-0.000*CL 0.83 + -0.000*CL

POD12 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns]

*Range1 : CL < 50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00 <CL

(CL: Capacitive Load [pF])

Path Parameter CE:? ggsg': Delay Equations [ns]
i Range1* Range2" Range3*
tPHL 2,19 1.20 + 0.020*CL 1.23 + 0.019*CL 1.24 + 0.019*CL
EN to PAD tF 2.22 0.37 + 0.037*CL 0.35 +0.038*CL 0.32 + 0.038"CL
tPLZ 1.04 1.04 + -0.000*CL 1.04 + -0.000*CL 1.04 + -0.000*CL
tPHL 1.92 0.93 + 0.020*CL 0.96 + 0.019*CL 0.97 + 0.019*CL
TN to PAD tF 2.22 0.37 + 0.037*CL 0.35 + 0.038*CL 0.32 + 0.038*CL
tPLZ 1.26 1.26 + -0.000"CL 1.26 +-0.000*CL 1.26 + -0.000*CL

POD12SM Switchin

Characteristics

*Range1 : CL <50.00, *Range2 :50.00 £ CL = 80.00, *Range3:80.00<CL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?oy gng Delay Equations [ns]
: Range1* Range2* Range3*
tPHL 3.24 1.92 + 0,026*CL 2.10 + 0.023*CL 2.23 + 0.021*CL
EN to PAD tF 2.92 1.20 + 0.034*CL 1.16 + 0.035*CL 1.12 + 0.036*CL
tPLZ 0.61 0.61 +-0.000*CL 0.61 +-0.000*CL 0.61 +-0.000*CL
tPHL 2.97 1.65 + 0.026*CL 1.83 + 0.023*CL 1.96 + 0.021*CL -
TN to PAD tF 2.92 1.20 + 0.034*CL 1.16 + 0.035*CL 1.12 + 0.036*CL
tPLZ 0.83 0.83 + -0.000*CL 0.83 +-0.000*CL 0.83 +-0.000*CL

POD16 Switching Characteristics

*Range1 : CL <50.00, *Range2:50.00 £ CL £80.00, *Range3 :80.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CE‘_’__'; égsg': Delay Equations [ns]
- Ranget* Range2* Range3*
tPHL 2.10 1.30 + 0.016*CL 1.35 + 0.015*CL 1.38 + 0.015*CL
EN to PAD iF 1.80 0.42 + 0.028*CL 0.41 +0.028*CL 0.40 + 0.028*CL
tPLZ 1.25 1.25 + -0.000*CL 1.25 + -0.000*CL 1.25 + -0.000*CL
tPHL 1.82 1.02 + 0.016*CL 1.08 + 0.015*CL 1.11+ 0.015*CL
TN to PAD tF 1.80 0.42 +0.028*CL 0.42 + 0.028*CL 0.40 + 0.028*CL
tPLZ 1.47 1.47 + -0.000*CL 1.47 +-0.000*CL

*Range1 : CL < 50.00, *Range2 :50.00 < CL £80.00, *Range3:80.00 <CL

1.47 + -0.000"CL

HDA/C9000-5.0V/3.3V-Polycide-p11/0
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POD16
3.3V Open Drain Output Buffers with medium slew-rate control

POD16SM Switchin

g Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tF = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g (;SS,;IF Delay Equations [ns]
i Range1* Range2* Range3*

tPHL 3.38 2.10 + 0.026*CL 2.35 + 0.021*CL 2.54 + 0.018°CL

EN to PAD tF 2.79 1.51 + 0.026*CL 1.49 + 0.026*CL 1.46 + 0.026*CL

tPLZ 0.61 0.61 +-0.000*CL 0.61 +-0.000*CL 0.61 + -0.000*CL

tPHL 3.11 1.84 + 0.026*CL 2.08 + 0.021*CL 2.27 +0.018*CL

TN to PAD tF 2.79 1.51 +0.026*CL 1.49 +0.026*CL 1.46 + 0.026*CL

' tPLZ 0.83 0.83 + -0.000*CL 0.83 +-0.000*CL 0.83 +-0.000*CL

."Range1 : CL <560.00, "Range2 :50.00 £ CL £80.00, *Range3 :80.00 <CL

HDA/C9000-5.0V/3.3V-Polycide-p11/O
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3.5 Bidirectional I/0 Buffers

3.3V Bidirectional Buffer Naming Conventions:

PBxzuvw v
where x, and z define the input buffer characteristics, and u, v, and w
define the output buffer characteristics, as described previously.

A
eg.  PBSIUT16SM - Schmitt Trigger jnputbuffer and tristate output

*$ Y™ buffer with 16mA drive and medium slew-rate
V~l| "“f control
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3.3V Bidirectional Buffers

PBxUTvw
Bidirectional Tristate Buffer with Pull-Up, Non-Inverting Input

l/ T PAD

PBxDTvw
Bidirectional Tristate Buffer with Pull-Down, Non-Inverting Input

N
» A | PAD

PBxTvw
Bidirectional Tristate Buffer with Non-Inverting Input

HDA/CQOOO-S.OV/S.SV—Polycide-p1 IO - © 1995 ASPEC TechnologY, Inc.



3.3V Bidirectional Buffers

PBxUDvw ,
Bidirectional Open Drain Buffer with Pull-Up, Non-Inverting Input

PBxDDvw
Bidirectional Open Drain Buffer with Pull-Down, Non-Inverting Input

PBxDvw
Bidirectional Open Drain Buffer with Non-Inverting Input
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3.6 Clock Drivers

Clock Driver Naming Convention:
CKz
PSCKD xyz
where X= C -- CMOS level
S -- CMOS Schmitt Trigger level

..y = (optional)
U -- pull-up resistor
D -- pull-down resistor

z= 2 -- 2mA drive
4 -- 4mA drive
6 -- 6mA drive
8 -- 8mA drive

HDA/C9000-5.0V/3.3V-Polycide-p11/0 © 1995 ASPEC Technology, Inc.



CK2/4/6/8
CMOS Level Internal Clock Driver

Inputs: A
Outputs: Y
Input Loading (SL):
- CK2/4: 4.9276
- CK6/8: 8.7019 A Y

CK2

Symbol

A Y
0 0
1 1

Truth Table

A L 4 I v
n n n n
& H HE
A ~ hvd
Schematic
3-34
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CK2/4/6/8
CMOS Level Internal Clock Drivers

CK2 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tg and tF = 0.80ns]

(SL.: Standard Load)

Path Parameter ng‘g ([)n: Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 0.46 0.27 + 0.004*SL 0.27 + 0.004*SL 0.27 + 0.004*SL
tPHL 0.44 0.30 + 0.003*SL 0.30 + 0.003*SL 0.30 + 0.003*SL

AloY iR 0.51 0.13 + 0.008'SL 0.13 + 0.008"SL 0.12 + 0.008"SL
tF 0.33 0.11 + 0.005*SL 0.11 + 0.005*SL 0.11 + 0.005*SL

CK4 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V

when tg and tg = 0.80ns]

*Range1 : SL <2.00, *Range2:2.00=SL<=3.00, *Range3:3.00<SL

(CL: Capacitive Load [pF])

Path Parameter c?-:g, &R?F Delay Equations [ns]

i Range1* Range?2* Range3*
1PLH 518 0.39 + 0.098°CL 0.40 + 0.096°CL 0.40 + 0.096°CL
tPHL 3.73 0.41 + 0.073°CL 0.43 + 0.067°CL 0.4 + 0.066°CL

Aty 1R 10.80 0.15 + 0.203°CL 012+ 0.211°CL 0.10 + 0.214°CL
iF 6.42 0.14 + 0.116°CL 012+ 0.124°CL 0.10 + 0.126°CL

CK6 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V.

*Range1 : CL.<3.00, *Range2:3.00=CL=£7.00, *Range3:7.00 <CL

(CL: Capacitive Load [pF])

when tR and tf = 0.80ns]

Path Parameter c?.:?g 38ng Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 3.52 0.33 + 0.064*CL 0.33 +0.064*CL 0,33 + 0.064*CL
tPHL 2.61 0.41 + 0.047*CL 0.42 + 0.044*CL 0.43 + 0.044*CL

AtoY R 7.03 0.13 + 0.138°CL 0.10 + 0.142°CL 0.10 + 0.143"CL
tF 4.30 0.13 + 0.080*CL 0.10 + 0.084*CL 0.10 + 0.084*CL

CK8 Switching Characteristics
Delays for typical process, 25.00°C, 3.30V,

when tR and tg = 0.80ns]

*Range1 : CL<7.00, *Range2:7.00 £ CL £14.00, *Range8:14.00<CL

(CL: Capacltive Load [pF})

Path Parameter c||)_9=|53 (ggng Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 2.78 0.38 + 0.049*CL 0.39 + 0.048*CL 0.39 + 0.048*CL
tPHL 2.14 0.46 + 0.037"CL 0.48 +0.034*CL 0.49 + 0.033*CL

AtoY tR 5.44 0.14 +0.103*CL 0.12 + 0.106*CL 0.11 + 0.107*CL
tF 3.24 0.15 + 0.059*CL 0.13 +0.061*CL 0.12 + 0.062*CL

*Range1 : CL <7.00, *Range2:7.00<CL £14.00, *Range3:14.00<CL

HDA/C9000 5.0V/3.3V-Po|ycide-p‘i 1’0
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PSCKDC2/4/6/8
3.3V CMOS Level Clock Drivers

Inputs: PAD, PI
Outputs: Y, PO )
PAD l\ ' u
Input Loading (SL): All: ) |
: - Pl: 2.6106
I/O Slots: 1 PO
L
PSCKDC2 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns} (CL: Capacitive Load [pF])
Path Parameter c?-:? ' &gﬂF Delay Equations [ns]

Range1* Range2* Range3*
tPLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
tPHL 44.05 0,04 + 0.904"CL 0.14 + 0.878"CL 0.14 + 0.878"CL

YtoPO R 11890 | 0.41 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369"CL
i 61.79 0.43 + 1.241°CL 0.54 + 1.925°CL 0.54 + 1.925"CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
tPHL 39.50 -0.08 + 0.808'CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO R 119.40 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
tF 59,96 0.43 + 1.196"CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 9.93 0.41 + 0.191°CL 0.42 + 0.190°CL 0.42 + 0.190°CL
tPHL 753 0.52 + 0.136°CL 0.53 + 0.134°CL 0.53 + 0.134°CL

PADto Y R 21.00 0.16 + 0.417°CL 0.13 % 0.421°CL 0.13 + 0.421°CL
tF 12.34 0.15 + 0.041°CL 0.13 + 0.244°CL 0.13 + 0.244°CL

PSCKDC4 Switchin

Characteristics

*Range1 : CL <7.00, *Range2:7.00 = CL £14.00, *Range3:14.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 2.00ns] (CL: Capacitive Load.[pF})
Path Parameter c?-:? ggng Delay Equations [ns]
’ Range1* Range2* Range3*
PLH 60.42 0.41 + 1.017°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44.05 20,04 + 0.004°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
Yt PO R 11890 | 0.41 + 2.375CL 0.45 + 2.369°CL 0.45 + 2.360°CL
i 81.79 0.43 + 1.241°CL 0.54 + 1.295°CL 0.54 + 1.225'CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
tPHL 39.50 20,08 + 0.808°CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Plto PO R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
3 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 5.34 0.56 + 0.097°CL 0.57 + 0.095°CL 0.57 + 0.095°CL
PHL 3.98 0.66 + 0.070°CL 0.69 + 0.086°CL 0.69 + 0.086°CL
PAD10Y R 10.75 0.18 + 0.2068°CL 0.13 + 0.212°CL 0.13 + 0.212°CL
iF 6.36 0.19 + 0.118°CL 0.14 + 0.124°CL 0.14 + 0.124°CL

*Range1 : CL.<7.00, *Range2:7.00 £ CL £ 14.00, *Range3:14.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PSCKDC6/8
3.3V CMOS Level Clock Driver s

PSCKDC6 Switchin

Characterlstlcs

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter C?.:? (;gﬂF Delay Equations [ns]
i Range1* Range2* Range3*

tPLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44.05 20.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL

Yo PO 1R 118.90 | 041+ 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
1 61.79 0.43 + 1.041°CL 0.54 + 1.225'CL 0.54 + 1.225°CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
TPHL 39.50 -0.08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO R 11949 | 0.50 + 2.381°CL 0.51 % 2.380°CL 0.51 + 2.380°CL
IF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 3.6 0.50 + 0.065°CL 0.51 + 0.064°CL 0.51 + 0.064°CL
1PHL 2.92 0.68 + 0.048"CL 0.71 + 0.044°CL 0.71 + 0.044"CL

PADtoY R 7.20 0.17 + 0.135°CL 0.13 + 0.141°CL 012+ 0.142°CL
tF 4.27 0.18 + 0.078°CL 0.14 + 0.082°CL 0.14 + 0.083°CL

*Range1 : CL < 7.00,

*Range? : 7.00 = CL = 14.00,

*Range3 : 14.00 < CL

PSCKDC8 Swutchmg Characteristics
Delays for typical process, 25.00°C, 3.30V, when tR and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c[l,.:IS g &83‘;': Delay Equations [ns]
Range1* Range2* Range3*
PLH 60.42 0.41 7 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
tPHL 44.05 20.04 + 0.904°CL 0.14 + 0.878°CL 014 + 0.878'CL
Y1 PO R 118.90 | 0.41 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
G 61.79 0.43 + 1.041°CL 0.54 + 1.225'CL 0.54 + 1.225°CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
tPHL 39.50 20,08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Plto PO R 11949 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
i 59.96 0.43 + 1.196°CL 0.47 + 1,190°CL 0.47 + 1,190°CL
tPLH 2.96 0.57 + 0.049°CL 0.58 + 0.048"CL 0.58 + 0.048°CL
tPHL 2.45 0.75 + 0.038°CL 0.78 + 0.034°CL 0.79 + 0,033°CL
PAD1o Y R 5.42 0.18 + 0.100°CL 0.15 + 0.104°CL 014+ 0.106°CL
iF 3.23 0.20 + 0,058"CL 0.18 + 0,060°CL 0.16 + 0.061°CL

*Range1 : CL. < 7.00,

*Range2 : 7.00 £ CL £ 14.00,

*Range3 : 14.00 < CL

HDA/C8000 5.0V/3.3V-Polycide-p11/O

© 1995 ASPEC Technology, Inc.




PSCKDCD2/4/6/8
3.3V CMOS Level Clock Drivers with Pull-Down Input

Inputs: PAD, PI
Outputs: Y, PO

Input Loading (SL): All:

- P1: 2.6106

1/0O Slots: 1

PSCKDCD2 Switchin

Characteristics

B PAD l\
:

l—

Symbol

:}Q.

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter CE:? (;gsp]F Delay Equations [ns]
’ Range1* Range2* Range3*

tPLH 60.42 0.41 +1.217*CL 0.55 + 1.197*CL 0.55 + 1.197*CL

tPHL 44.05 -0.04 +0.904*CL 0.14 + 0.878*CL 0.14 +0.878*CL

Yo PO iR 11890 | 0.41 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL

tF 61.79 0.43 + 1.241*CL 0.54 + 1.225*CL 0.54 + 1.225*CL

tPLH 59.14 0.55 + 1.182*CL 0.63 + 1.170*CL 0.63 +1.170"CL

tPHL 39.50 -0.08 + 0.808*CL 0.06 + 0.789*CL 0.06 + 0.789*CL

Pito PO R 119.49 0.50 + 2.381*CL 0.51 + 2.380*CL 0.51 + 2.380*CL

tF 59.96 0.43 +1.196*CL 0.47 +1.190*CL 0.47 + 1.190*CL

tPLH 10.00 0.43 + 0.192*CL 0.44 + 0.191*CL 0.44 + 0.191*CL

tPHL 7.24 0.52 + 0.136*CL 0.54 + 0.134*CL 0.54 + 0.134*CL

PADtoY R 21.15 0.16 + 0.417°CL 0.13 + 0.420°CL 0.13 + 0.420°CL
tF 12.45 0.16 + 0.242*CL 0.13 + 0.246*CL 0.13 + 0.246*CL .

PSCKDCD4 Switchin

Characteristics.

*Ranget : CL. < 7.00, *Range2:7.00 £ CL = 14.00, *Range3:14.00<CL

Dolays for typical process, 25.00°C, 3.30V, when tg and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c'i"_:'; égng Delay Equations [ns]
i Range1* Range2* Range3*
PLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
PHL 44.05 -0.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
Yto PO R 118.90 | 041+ 2.375'CL 0.45 + 2.369°CL 0.45 + 2.369°CL
IF 81.79 0.43 + 1.041°CL 0.54 + 1.225'CL 0.54 + 1.995°CL
tPLH 59.14 0.55 + 1,182°CL 0.63 + 1,170°CL 0.63 + 1.170°CL
PHL 39.50 -0.08 + 0.808'CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Plto PO R 11949 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
iF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 5.36 0.58 + 0.097°CL 0.59 + 0.096°CL 0.59 + 0.096"CL
TPHL 3.99 0.67 + 0.070°CL 0.70 + 0.066"CL 0.70 + 0.066°CL
PADto'Y R 10.75 0.18 + 0.206°CL 043+ 0.212°CL 0.13 + 0.212°CL
IF 6.36 019+ 0.118°CL 0.15 + 0.124"CL 0.15 + 0.124°CL

*Ranget : CL < 7.00, *Range2:7.00 £ CL=14.00, *Range3:14.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O

3-38

© 1995 ASPEC Technology, Inc.




PSCKDCD6/8
3.3V CMOS Level Clock Drivers with Pull-Down Input

PSCKDCD6 Switchin

Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns]} (CL: Capacitive Load [pF])
Path Parameter c?-:?a, 38%: Delay Equations [ns]
i Range1* Range2* Range3*

PLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL

* TPHL 44,05 20.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL

Y1 PO R 118.90 | 041 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL

i 61.79 0.43 + 1.0417CL 0.54 + 1.225'CL 0.54 + 1.225°CL

tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL

tPHL 39.50 -0.08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO 1R 11949 | 0.50 + 2.881°CL 0.51 + 2.380°CL 0.51 + 2.380°CL

tF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL

1PLH 3.71 0.52 + 0.065°CL 0.52 + 0.064°CL 0.52 + 0,064°CL

TPHL 2.92 0.69 + 0.048"CL 0.72 + 0.044"CL 0.72 + 0.044"CL

PADto Y R 7.20 0.17 + 0.4135°CL 0.13 + 0.141°CL 012+ 0.142°CL

tF 4.7 0.18 + 0.078°CL 0.15 + 0.082°CL 0.14 + 0.083°CL

*Range1 : CL <7.00, *Range2:7.00 = CL < 14.00, *Range3:14.00 <CL

PSCKDCD8 Switchin

Characteristics

*Range1 : CL <7.00, *Range2:7.00=CL = 14.00, *Range3:14.00<CL

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns} (CL: Capacitive Load [pF))
Path Parameter c?-:? (;gng Delay Equations [ns]

' . Range1* Range2* Range3*
tPLH 60.42 0.41 + 1.017°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
1PHL 44,05 20.04 + 0.904°CL 0.14+ 0.878°CL 0.14 + 0.878°CL

Yt PO R 118.90 | 041+ 2.3756°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
iF 61.79 0.43 + 1.241°CL 0.54 + 1.225°CL 0.54+ 1.225CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
TPHL 39.50 20.08 + 0.808°CL 0.06 + 0.769°CL 0.06 + 0.789°CL

- Pito PO iR 11949 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
i 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 2.99 0.59 + 0.049°CL 0.60 + 0.048°CL 0.60 + 0.048°CL
tPHL 2.46 0.76 + 0.038°CL 0.79 % 0.034°CL 0.80 + 0.033°CL

PAD1oY R 5.42 0.18 + 0101°CL 0.5+ 0.104°CL 014+ 0.106°CL

iF 3.23 0.20 + 0.058°CL 0.18 + 0.060°CL 0.17 + 0.061°CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PSCKDCU2/4/6/8
3.3V CMOS Level Clock Drivers with Pull-Up Input

Inputs: PAD, PI
Outputs: Y, PO

Input Loading (SL): Ali:

-P1: 2.6106

/O Slots: 1

PSCKDCU2 Switchi

RN Y

M FAD

e

nbg Characteristics
25.

.—

Symbol

Pl

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?_:?g. JSSJF Delay Equations [ns]

Range1* Range2” Range3*
tPLH 60.42 0.41 +1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
tPHL 44.05 20.04 + 0.904°CL 0.14 + 0.878'CL 0.14 + 0.878°CL

Y10 PO R 11890 | 0.4 +2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
iF 61.79 0.43 + 1.041°CL 0.54 + 1.205°CL 0.54 + 1.225°CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 063+ 1.170°CL
TPHL 39.50 20.08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO R 11949 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
tF £9.96 0.43 + 1.196°CL 0.47 + 1.190°CL 047 + 1.190°CL
tPLH 10.00 0.41 + 0.192°CL 0.42 + 0.192°CL 0.42 + 0.192°CL
tPHL 704 0.53 + 0.136"CL 0.54 + 0.134°CL 0.54 + 0.134°CL

PAD1o Y R 21.12 0.16 + 0.416°CL 0.13 + 0.420°CL 0.13 + 0.420°CL
IF 12.34 0.16 + 0.241°CL 0.13 + 0.244°CL 0.13 + 0.244°CL

PSCKDCU4 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns]

*Rangel : CL <7.00, *Range2:7.00=CL £ 14.00, *Range3: 14.00 < CL

(CL: Capacitive Load [pF])

Path Parameter c?-:? ggng Delay Equations [ns}]
: Ranget1* Range2* Range3*

tPLH 60.42 041 + 1.217°CL 0.55 + 1.197°CL 0.55 % 1.197°CL
TPHL 44.05 20.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL

YtoPO R 118.00 | 041+ 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
tF 61.79 0.43 + 1.241°CL 0.54 + 1.225°CL 0.54 + 1.225°CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
TPHL 39.50 20.08 + 0.808°CL 0.06 = 0.789°CL 0.06 + 0.789°CL

Plto PO R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
i 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 5.34 0.56 + 0.097°CL 0.57 + 0.095°CL 0.57 + 0.095"CL
TPHL 3.99 0.67 + 0.070°CL 0.70 + 0.066°CL 0.70 + 0.066°CL

PADto Y R 10.75 0.18 + 0.206°CL 0.13 + 0.212°CL 0.13+0.212°CL
i 6.36 0.18 + 0.119°CL 0.14 + 0.124°CL 0.14 % 0.124°CL

*Range1 : CL<7.00, *Range2:7.00 £ CL =14.00, *Range3:14.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O

© 1995 ASPEC Technology, Inc.




PSCKDCU6/8
3.3V CMOS Level Clock Drivers with Pull-Up Input

PSCKDCU6 Switchin

Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g &gng Delay Equations [ns]
’ Range1* Range2* Range3*
1PLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44,05 20.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
Y10 PO 1R 718.90 | 041+ 2.375'CL 0.45 + 2.369°CL 0.45 + 2.369°CL
iF 61.79 0.43 + 1.041°CL 0.54 + 1.205°CL 0.54 + 1.225CL
tPLH 59.14 0.55 + 1,182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
tPHL 39.50 20.08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Plto PO R 11949 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
iF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
1PLH 3.69 0.50 + 0.065"CL 0.51 + 0.064°CL 0.51 + 0.064°CL
tPHL 2.93 0.69 + 0.048"CL 0.72 + 0.044"CL 0.73 + 0.044°CL
PADto Y R 7.21 0.17 + 0.135°CL 0.13+ 0.141°CL 012 + 0.142°CL
IF 4.7 0.17 + 0.078"°CL 0.14 + 0.082°CL 0.14 + 0.083°CL

PSCKDCU8 Switchin

Characteristics

*Range1 : CL.<7.00, *Range2:7.00 = CL £14.00, *Range3:14.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g, Sng Delay Equations [ns]
i Range1* Range2* Range3*
1PLH 60.42 041 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44.05 20,04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
YtoPO R 11890 | 0.41+ 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
3 61.79 0.43 + 1.041°CL 0.54 + 1.225°CL 0.54 + 1.225:CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0,63+ 1170°CL
TPHL 39.50 20.08 + 0.808°CL 0.06 + 0.789°CL 0.06+ 0.789°CL
Plto PO R 11949 | 0.50 + 2.381°CL 0.5 + 2.380°CL 0.51 + 2.380°CL
3 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 2.96 0.57 + 0.049°CL 0.58 + 0.048°CL 0.58 + 0.048°CL
tPHL 2.47 0.76 + 0.038°CL 0.79 + 0.084°CL 0.80 + 0.033CL
PADto'Y R 5.42 0.18 + 0.100°CL 0.15 + 0.104°CL 0.14+ 0.106°CL
i 3.02 0.19 + 0.058°CL 0.18 + 0.060°CL 0.17 + 0.061°CL

*Range1 : CL <7.00, *Range2:7.00=CL £14.00, *Range3:14.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/0
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PSCKDS2/4/6/8
3.3V CMOS Schmitt Trigger Level Clock Drivers

Inputs: PAD, PI
Outputs: Y, PO

input Loading (SL): All:

- P1:2.6106

I/O Slots: 1

PSCKDS2 Switchin

Characteristics

>

Pl

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter CE:?({ Jgng Delay Equations [ns]
Range1* Range2* Range3*

tPLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL

TPHL 44.05 20.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL

Yo PO IR 11890 | 0.41 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
IF 61.79 0.43 + 1.041°CL 0.54 + 1.225°CL 0.54 + 1.295°CL -

tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL

tPHL 39.50 20.08 + 0.808°CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO R 11949 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL

tF 50.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL

tPLH 10.96 1.05 + 0.200°CL 1.07 + 0.198°CL 1,07 + 0.198°CL

1PHL 10.10 1,99 + 0.167°CL 2.08 % 0.162°CL 2.03 + 0.162°CL

PAD1oY R 20.99 0.20 + 0.415°CL 0.20 + 0.416°CL 0.20 + 0416°CL

F 12.26 0.33 + 0.240°CL 0.34 + 0.236"CL 0.34 + 0.238°CL

PSCKDS4 Switchin

Characteristics

*Range1 : CL < 7.00, *Range2:7.00 £ CL = 14.00, *Range3:14.00<CL

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c||)_:|533, &,o.ng Delay Equations [ns]
i Range1* Range2* Range3*
TPLH 80.42 0.41 + 1.297°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44.05 20,04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
Y1 PO R 11890 | 041 + 2.375'CL 0.45 + 2.369°CL 0.45 + 2.369°CL
1 61.79 0.43 + 1,041°CL 0.54 + 1,205'CL 0.54 + 1.995°CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
1PHL 39.50 -0.08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Plto PO R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
iF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 6.27 1.30 + 0.106°CL 1.36 + 0.098°CL 1.36 + 0.098"CL
tPHL 6.69 2.56 + 0,097°CL 2.68 + 0.080°CL 2.68 + 0.080°CL
PADto Y R 10.70 0.26 + 0.208°CL 0.26 + 0.009°CL 0.26 + 0.209°CL
3 6.50 0.52 + 0.124°CL 0.5+ 0.119°CL 0.55 + 0.119°CL

*Range1 : CL <7.00, *Range2:7.00=CL £14.00, *Range3:14.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PSCKDS6/8
3.3V CMOS Schmitt Trigger Level Clock Drivers

PSCKDS6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g gng Delay Equations [ns]

' Range1* Range2* Range3*
tPLH 60.42 0.41+1.217*CL 0.55 + 1.197*CL 0.55 +1.197*CL
tPHL 44.05 -0.04 + 0.904*CL 0.14 + 0.878"CL 0.14 + 0.878*CL

Yt PO R 118.90 0.41 +2.375*CL 0.45 + 2.369*CL 0.45 + 2.369*CL
tF 61.79 0.43 +1.241*CL 0.54 + 1.225"CL 0.54 + 1,225*CL
tPLH 59.14 0.55 +1.182*CL 0.63 + 1.170*CL 0.63 + 1.170*CL

. tPHL 39.50 -0.08 + 0.808*CL 0.06 + 0.789*CL 0.06 + 0.789*CL

Plto PO R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
tF 59.96 0.43 +1.196*CL 0.47 +1.190"CL 0.47 +1.190*CL
tPLH 4.46 1.17 + 0.071*CL 1.20 + 0.065*CL 1.21 + 0.065"CL
tPHL 4.94 2.25 +0.065*CL 2.34 + 0.053*CL 2.35 + 0.052*CL

PADto Y R 7.19 0.22  0.138°CL 0.21  0.139°CL 0.21 + 0.140°CL
tF 4.42 0.40 + 0.083*CL 0.43 + 0.080*CL 0.43 + 0.080*CL

*Range1 : CL <7.00, *Range2:7.00 £ CL = 14.00, *Range3:14.00 <CL

PSCKDS8 Switchin

Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns} (CL: Capacitive Load [pF))
Path Parameter c?_:?g 33%: Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
1PHL 44.05 20,04 + 0.004°CL 0.14 + 0.878"CL 0.14 + 0.878°CL

YtoPO iR 11890 | 041+ 2375'CL 0.45 + 2.369°CL 0.45 + 2.369°CL
IF 61.79 0.43 + 1.241°CL 0.54 + 1.225CL 0.54 + 1.225'CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
tPHL 39.50 -0.08 + 0.808°CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO R 119.49 | 050+ 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
IF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 047 + 1.190°CL
tPLH 3.82 1.29 + 0.056°CL 1.32 + 0.051°CL 1.34 + 0.049°CL
tPHL 4.72 2.53 + 0.055"CL 2.60 + 0.045°CL 2.65 + 0.042°CL

PADto Y 1R 5.45 0.26 + 0.104°CL 0.26 + 0.104°CL 0.26 + 0.104°CL
iF 3.53 0.50 + 0.065°CL 0.52 + 0.061°CL 0.54 + 0.060°CL

*Range1 : CL <7.00, *Range2:7.00 % CL<14.00, *Range3:14.00 <CL
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PSCKDSD2/4/6/8
3.3V CMOS Schmitt Trigger Level Clock Drivers with Pull-Down Input

Inputs: PAD, PI
Outputs: Y, PO

Input Loading (SL): All:

- P1: 2.6106

1/0 Slots: 1

PSCKDSD2 Switchin
Delays for typical process, 25.00°C, 3.30V

Characteristics

PAD

when tR and tg = 2.00ns]

N
IE3%

Symbol

Dop_o.

(CL: Capacitive Load [pF])

Path Parameter c?.:l; / égng Delay Equations [ns] ‘
Range1* Range2* Range3*
tPLH 60.42 041 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44.05 20.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
Yt PO R 118.90 | 0.41 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
i 61.79 0.43 + 1.241°CL 0.54 + 1.225°CL 0.54 7 1.005°CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
TPHL 39.50 20.08 + 0.808°CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Pito PO R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL.
i 59.96 043+ 1.196°CL 0.47 + 1.190°CL 0.47  1.190°CL
tPLH 10.97 1.06 + 0.200°CL 1.08 + 0.198°CL 1,08 + 0.198°CL
tPHL 1043 2.01 +0.168°CL 2.06 % 0.162°CL 2,05+ 0.162°CL
PADto Y IR 20.95 0.20 + 0.414°CL 0.20 + 0.415°CL 0.20 + 0415°CL
F 12.19 0.33 + 0.239°CL 0.34 + 0.937°CL 0.34 + 0.237°CL

Characteristics

*Range1 : CL<7.00, *Range2:7.00 £CL = 14.00, *Range3:14.00 <CL

PSCKDSD4 Switchin

Delays for typical process, 25.00°C, 3.30V, when tR and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter C?_:?({ ésng Delay Equations [ns]
Range1* Range2* Range3*
PLH 8042 | 041+ 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44.05 20.04 + 0.904°CL 0.14+ 0.878°CL 0.14 + 0.878°CL
YtoPO R 11890 | 0.4 + 2.375'CL 0.45 + 2.369°CL 0.45 + 2.369°CL
IF 61.79 0.43 + 1.241°CL 0.54 + 1.225°CL 0.54 + 1.025°CL
1PLH 59.14 0.55 + 1.182°CL 0.63+ 1.170°CL 0.63 + 1.170°CL
TPHL 39.50 70,08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Plto PO 1R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
IF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 6.28 132+ 0.106°CL 1.37 + 0.098°CL 1,37 + 0.098°CL
tPHL 6.72 259 + 0.097°CL 2.71 + 0.080°CL 2.71 + 0.080°CL
PADtoY iR 10.70 0.26 + 0.208"CL 0.26 + 0.209°CL 0.26 + 0.209°CL
iF 6.50 0.52 + 0.124°CL 0.55 + 0.119°CL 0.55 + 0.119°CL

*Ranget : CL. < 7.00, *Range2:7.00 = CL =14.00, *Range3:14.00<CL
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PSCKDSD6/8
3.3V CMOS Schmitt Trigger Level Clock Drivers with Pull-Down Input

PSCKDSD6 Switchin

Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?-:? 533;# Delay Equations [ns]
: Range1* Range2* Range3*
1PLH 60.42 041+ 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
TPHL 44.05 ~0.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
Y1 PO R 118.90 | 041 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
i 61.79 0.43 + 1.241°CL 0.54 + 1.295°CL 0.54 + 1.905°CL
tPLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL
TPHL 39.50 ~0.08 + 0.808"CL 0,06 + 0.789°CL 0.06 + 0.789°CL
Plto PO R 119.49 | 0,50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
iF 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 4.47 1.18 + 0.071°CL 1.02 + 0.085°L 1.22 + 0.065°CL
tPHL 4.97 2.28 + 0,066°CL 2.37 + 0.058°CL 2.38 + 0.052°CL
PADt0Y R 7.19 0.03 + 0.138°CL 0.21 + 0.139°CL 0.21 + 0.140°CL
IF 4.42 0.40 + 0.083"CL 0.43 + 0.080°CL 0.43 + 0,080°CL

PSCKDSD8 Switchin

Characteristics

*Range1 : CL <7.00, *Range2: 7.00 £ CL £14.00, *Range3:14.00<CL

Delays for typical process, 25.00°C, 3.30V, when tR and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?_:lsaa’ &gng Delay Equations [ns]

’ Ranget* Range2* Range3*
tPLH 60.51 0.43 + 1.219°CL 0.57 + 1.199°CL 057 + 1.199°CL
tPHL 4418 | -0.03+0908°CL_ | 0.16 + 0.880°CL 0.16 + 0.880°CL

Y1 PO R 118.75 | 042+ 2.371°CL 0.46 + 2.366°CL 0.46 + 2.366°CL
i 62.25 0.44 + 1.047°CL 0.53 + 1.234°CL 0.53 + 1.234°CL
tPLH 59.23 0.56 + 1.184°CL 0.65 + 1.172°CL 0.65+ 1.172°CL
tPHL 39.63 20.07 + 0.812°CL 0.07 + 0.791°CL 0.07 + 0.791°CL

Plto PO R 119.16 | 051 + 2.874°CL 0.52+ 2373°CL 052+ 2.373°CL
iF 60.83 0.43+ 1.217°CL 0.45 + 1.208°CL 0.45 + 1.208°CL
tPLH 3.84 131+ 0.066°CL 135+ 0.051°CL 1.37 + 0.049°CL

: tPHL 4.77 357+ 0.055°CL 2,63 + 0.045CL 2,68 + 0.042°CL

PADto'Y R 546 0.28 + 0.101°CL 0.26 + 0.104°CL 70.26 + 0.104°CL

tF 3.52 0.51 + 0.064°CL 0.53 + 0.061°CL 0.55 + 0.089°CL

*Range1: CL <7.00, *Range2:7.00 = CL £14.00, *Range3:14.00<CL
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PSCKDSU2/4/6/8
3.3V CMOS Schmitt Trigger Level Clock Drivers with Pull-Up Input

inputs: PAD, PI
Outputs: Y, PO

Input Loading (SL): All:

- PI: 2.6106

I/O Slots: 1

PSCKDSU2 Switchin

N PAD

:

I
|~

Characteristics

oL

Symbol

PO

Delays for typical process, 25.00°C, 3.30V, when tg and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?g; ()[3ng Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 60.42 0.41 * 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL
tPHL 44,05 -0.04 + 0.904*CL 0.14 + 0.878°CL 0.14 + 0.878°CL

YtoPO R 11890 | 0.41 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369"CL
iF 61.79 0.43 + 1.241°CL 0.54 + 1.205°CL 0.54 + 1.095"CL
tPLH 59.14 0.55 + 1,182CL 0.63 + 1.170°CL 0.63 + 1.170°CL
1PHL 39.50 20.08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO R 119.49 | 0,50 + 2.381°CL 0.51 + 2.380°CL 0.51 7 2.380°CL
i 50.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL
tPLH 10.96 1.05 + 0.200°CL 1,07 + 0.198°CL 1.07 + 0.198°CL
tPHL 10.12 2.00 + 0.168"CL 2.04  0.162°CL 2.04 + 0.162°CL

PAD1oY 1R 20.97 0.20 + 0.415°CL 0.20 + 0.415°CL 0.20 + 0.415°CL
tF 12.04 0.33 + 0.240°CL 0.34 + 0.238"°CL 0.34 + 0.238"CL

PSCKDSU4 Switchin

Characteristics

*Ranget : CL < 7.00, *Range2:7.00 £ CL £ 14,00, *Range3:14.00 <CL

Delays for typlcal process, 25.00°C, 3.30V, when tR and tg = 2.00ns} (CL: Capacitive Load [pF])
Path Parameter c?-:? 533&: Delay Equations [ns]
' Range1* Range2* Range3*
tPLH 60.42 0.41 +1.217*CL 0.55 + 1.197*CL 0.55 + 1.197*CL
tPHL 44.05 -0.04 + 0.904*CL 0.14 + 0.878*CL 0.14 + 0.878*CL
Yto PO tR 118.90 0.41 +2.375*CL 0.45 + 2.369*CL 0.45 + 2.369*CL
tF 61.79 0.43 + 1.241*CL 0.54 + 1.225*CL 0.54 + 1.225*CL
tPLH 59.14 0.55 + 1.182*CL 0.63 + 1.170*CL 0.63 +1.170*CL
tPHL 39.50 -0.08 + 0.808*CL. 0.06 + 0.789*CL 0.06 + 0.789*CL
Plto PO R 11949 | 0,50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
tF 59.96 0.43 +1.196*CL 0.47 +1.190*CL 0.47 + 1.190*CL
tPLH 6.27 1.31 + 0.106*CL 1.37 + 0.098*CL. 1.37 + 0.098*CL
tPHL 6.71 2.58 + 0.097*CL 2.70 + 0.080*CL 2.70 + 0.080*CL
PADto ¥ R 10.69 0.26 + 0.208"CL 0.26 + 0.209°CL 0.26 + 0.209°CL _
{F 6.50 0.52 +0.124*CL 0.56 + 0.119*CL 0.56 + 0.119*CL

*Range1 : CL < 7.00, *Range2:7.00=CL £14.00, *Range3:14.00<CL
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PSCKDSU6/8
3.3V CMOS Schmitt Trigger Level Clock Drivers with Pull-Up Input

PSCKDSU6 Switching Characteristics

Delays for typical process, 25.00°C, 3.30V, when tg and tf = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g, 3333': Delay Equations [ns]
i Range1* Range2* Range3*

PLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL

tPHL 44.05 -0.04 + 0.904"CL 0.14 + 0.878°CL 0.14 + 0.876°CL

YtoPO R 118.90 | 0.41 + 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
iF 61.79 0.43 + 1.241°CL 0.54 + 1.205°CL 0.54 + 1.925°CL

tPLH 59.14 0.55 + 1.182°CL 0.63 + 1170°CL 0.63 + 1.170°CL

’ tPHL 39.50 ~0.08 + 0.808°CL 0.06 + 0.789°CL 0.06 + 0.789°CL
Plto PO R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
i 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL

1PLH 4.46 117 + 0.071°CL 1.21 + 0.065°CL 1.21 + 0.065°CL

1PHL 4.96 2.27 + 0.066°CL 2.36 + 0.053°CL 2.37 + 0.052°CL

PADto'Y R 749 0.23 + 0.138°CL 0.22 + 0.189°CL 0.21 + 0.140°CL
i 4.42 0.40 + 0.084°CL 0.43 + 0.080°CL 0.43 + 0.080°CL

PSCKDSU8 Switchin

Characteristics

*Range1 : CL<7.00, *Range2:7.00 =CL =14.00, *Range3:14.00 <CL

Delays for typical process, 25.00°C, 3.30V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?-:?g 3333F Delay Equations [ns]
) Range1* Range2* Range3*

tPLH 60.42 0.41 + 1.217°CL 0.55 + 1.197°CL 0.55 + 1.197°CL

' TPHL 44.05 -0.04 + 0.904°CL 0.14 + 0.878°CL 0.14 + 0.878°CL
Yt PO R 11890 | 041+ 2.375°CL 0.45 + 2.369°CL 0.45 + 2.369°CL
tF 61.79 0.43 + 1.041°CL 0.54 + 1.225°CL 0.54 + 1.225°CL

1PLH 59.14 0.55 + 1.182°CL 0.63 + 1.170°CL 0.63 + 1.170°CL

1PHL 39.50 20.08 + 0.808"CL 0.06 + 0.789°CL 0.06 + 0.789°CL

Plto PO R 119.49 | 0.50 + 2.381°CL 0.51 + 2.380°CL 0.51 + 2.380°CL
3 59.96 0.43 + 1.196°CL 0.47 + 1.190°CL 0.47 + 1.190°CL

tPLH 3.82 1.09 + 0.056"CL 133 + 0.051°CL 1.35 + 0.050°CL

1PHL 4.75 2.55 + 0.054°CL 2.62 + 0.045°CL 2.67 + 0.042°CL

PADto'Y R 5.45 0.26 + 0.104°CL 0.26 + 0.104°CL 0.26 + 0.104°CL
i 3.53 0.50 + 0.065°CL 0.53 + 0.061°CL 0.54 + 0.060°CL

*Range1 : CL <7.00, *Range2:7.00 = CL< 14.00, *Range3:14.00 <CL
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Chapter 4.0 5.0V Interface I/O Buffers
4.1 Overview
This chapter describes the AC characteristics of 5.0V Interface Input and Output Buffers. The AC char-

acteristics of Bidirectional Buffers can be derived from different combinations of Input and Output Buff-

ers.

As there are over 450 possible combinations of 1/0 Buffers in the library, naming conventions have

been adopted. Naming conventions are described at the beginning of each sub-section.
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4.2 Summary Tables

Table 4.1: 5.0V Interface Input Buffers

PHIC/PHICU/PHIC CMOS Level Non-Inverting Input Buffers 4-8
PHIT/PHITU/PHITD | TTL Level Non-Inverting Input Buffers 4-10

PHIS/PHISU/PHISD | CMOS Schmitt Trigger Level Non-Inverting 4-12
Input Buffers

PHIL/PHILU/PHILD TTL Schmitt Trigger Level Non-Inverting Input | 4-14
Buffers
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Table 4.2: 5.0V Interface Output Buffers
-

PHOB1/2/4/8/12/16/20/24 | Non-Inverting Output Buffers with no slew-rate | 4-18
and control, medium slew-rate control and high
PHOB(4/8/12/16/20/24)SM | slew-rate control.
and
PHOB(12/16/20/24)SH
PHOT1/2/4/8/12/16/20/24 | Tristate Non-Inverting Output Buffers s withno | 4-24
and slew-rate control, medium slew-rate control
PHOT(4/8/12/16/20/24)SM | and high slew-rate control.
and
PHOT(12/16/20/24)SH
PHOD1/2/4/8/12/16/20/24 | Open Drain Output Buffers s with no slew-rate 4-34
and control, medium slew-rate control and high
PHOD(4/8/12/16/20/24)SM | slew-rate control.
and
PHOD(12/16/20/24)SH
4-3

HDA/C9000 5.0V/3.3V-Polycide-p11/O © 1995 ASPEC Technology, Inc.



Table 4.3: 5.0V Interface Bidirectional Buffers

PHBxUTvw Bidirectional Buffer with Pull-Up, Non-Invert- 4-42
ing Input

PHBxDTvw Bidirectional Buffer with Puli-Down, Non- 4-42
Inverting Input

PHBxTvw Bidirectional Buffer with Non-Inverting Input 4-42

PHBxUDvw Bidirectional Open Drain Buffer with Pull-Up, | 4-43

Non-inverting Input

PHBxDDvw Bidirectional Open Drain Buffer with Pull- 4-43
Down, Non-Inverting Input

PHBxDvw Bidirectional Open Drain Buffer with Non- 4-43
Inverting Input
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4.3 Input Buffers
5.0V Interface Input Buffer Naming Conventions:

PHxz
where x = C -- CMOS levels
T -- TTL levels
S -- CMOS Schmitt Trigger levels
L -- TTL Schmitt Trigger levels

z = (optional)
U -- pull-up resistor
D -- pull-down resistor

eg. PHISD - 5.0V interface CMOS Schmitt Trigger input buffer with pull-down
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PHIC PHICU PHICD

5.0V Interface CMOS Level Non-inverting Input Buffers

/0 Slots: 1

Input: PAD, PI
Output Y, PO

Input Loading (SL): All :
- Pl:1.7474

PAD

Pl

PO

—t
- o ==

Truth Table

FAD

PAD

PAD

>

D

PHIC Symbol

e

PHICU Symbol

T
T

PHICD Symbol
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PHIC PHICU PHICD
5.0V Interface CMOS Level Non-Inverting Input Buffers

PHIC Switching Characteristics

Delays for typlcal process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tR and tg = 0.80ns]  (SL: Standard Load)
Path Parametor %e|_la=y2[?)%] Delay Equations [ns]
' Range1* Range2* Range3*
tPLH 0.39 0.32 + 0.036°SL 0.4 + 0.029°SL 0.35 + 0.029SL
Yio PO tPHL -0.05 -0.12 + 0.031°SL -0.08 + 0.019°SL 0.03 + 0.013"SL
1R 0.31 0.20 + 0.054°SL 0.18 + 0.062°SL 0.12 + 0.065"SL
1F 0.26 0.18 + 0.043°SL 0.22 + 0.030°SL 0.25 + 0.028"SL
tPLH 0.45 0.39 + 0.032°SL 0.39 + 0.029°SL 0.39 + 0.029"SL
tPHL ~0.05 -0.10 + 0.023"SL -0.07 + 0.016"SL ~0.01 + 0.013°5L
Plto PO R 0.41 0.30 + 0.055"SL 0.27 + 0.062"SL. 0.22 + 0.065"SL
[ 0.7 0.21 + 0.033°SL 0.22 + 0.028°SL 0.22 + 0.028"SL
tPLH 0.32 0.30 + 0.009°SL 0.30 + 0.008"SL 0.31 + 0.007°SL
tPHL 0.66 0.64 + 0.011°6L 0.65 + 0.0087SL 0.68 + 0.007°SL
PAD to ¥ 1R 0.14 0.10 + 0.017°5L 0.1 + 0.015"SL 0.09 + 0.016°SL
tF 0.16 0.13 + 0.014°SL 0.14 + 0.011°SL 0.14 + 0.012°SL

PHICU Switching Characteristics

*Range? : SL <3.00, "Range2 :3.00 £ SL £20.00, *Range3 :20.00 <SL

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tg = 0.80ns]  (SL: Standard Load)
Path Parameter %?_Iiy 2[%] Delay Equations [ns]
i Range1* Range2* Range3*
tPLH 0.39 0.32 + 0.036*SL 0.34 + 0.029*SL 0.35 + 0.029*SL
Yto PO tPHL -0.05 -0.12 + 0.031*SL -0.08 + 0.019*SL 0.03 + 0.013*SL
tR 0.31 0.20 + 0.054*SL 0.18 + 0.062*SL 0.12 + 0.065*SL
tF 0.26 0.18 + 0.043*SL 0.22 + 0.030*SL 0.25 + 0.028*SL
tPLH 0.45 0.39 + 0.032*SL 0.39 + 0.029*SL 0.39 + 0.029*SL
Plto PO tPHL. -0.05 -0.10 + 0.023*SL -0.07 + 0.016*SL -0.01 + 0.013*SL
tR 0.41 0.30 + 0.055*SL 0.27 + 0.062*SL 0.22 + 0.065*SL
tF 0.27 0.21 + 0.033*SL 0.22 + 0.028*SL 0.22 + 0.028*SL
__tPLH 0.32 0.30 + 0.009*SL 0.30 + 0.008*SL 0.31 + 0.007*SL
tPHL. 0.68 0.66 + 0.011*SL 0.66 + 0.008*SL 0.69 + 0.007*SL
PADto Y R 0.14 0.10 + 0.016'SL 0.11 + 0.015°SL 0.09 + 0.016"SL
tF 0.16 0.13 + 0.013*SL 0.14 + 0.011*SL 0.14 + 0.012*SL

PHICD Switching Characteristics

*Range1 : SL < 3.00, *Range2 :3.00 £ SL £20.00, *Range3 :20.00 < SL

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tF = 0.80ns]  (SL: Standard Load)
Path Parameter %el.la=y 2[?)%] Delay Equations [ns]
) i Ranget* Range2* Range3*
PLH 0.39 0.32 + 0.036°5L 0.34 + 0.029°SL 0.35 + 0.029°SL
tPHL -0.05 -0.12 + 0.031°SL 20,08 + 0.019°SL 0,03 % 0.013°SL
Y1 PO R 0.31 0.20 + 0.054°SL 0.18 + 0.062"SL 0.12 + 0.065°SL
tF 0.26 0.18 + 0.043°SL 0.22 + 0.030°SL 0.25 + 0.028°5L
tPLH 0.45 0.39 + 0.032°SL 0.39 + 0.029°5L 0.39 + 0.029°SL
tPHL -0.05 -0.10 + 0.023'SL. -0.07 + 0.016°SL -0.01 * 0.013°SL
Plto PO R 0.41 0.30 + 0.055"SL 0.27 + 0.062"SL 0.22 + 0.065°SL
tF 0.27 0.21 + 0.033°5L 0.22 + 0.028°SL 0.22 + 0.028"SL
tPLH 0.34 0.32 + 0.009°SL 0.33 + 0.008°SL 0.33 + 0.007°SL
tPHL 0.67 0.65 + 0.011°SL 0.66 + 0.008"SL 0.69 + 0.007"SL
PAD 1o Y R 0.14 0.11 + 0.014°SL 0.10 + 0.016"SL 0.09 + 0.016°SL
tF 0.16 0.14 + 0.013°SL 0.14 + 0.011°SL 0.14 + 0.012°SL

*Range1 : SL < 3.00, *Range2 :3.00 £ SL £ 20.00, *Range3 :20.00 < SL

HDA/C9000 5.0V/3.3V-Polycide-p11/0
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PHIT PHITU PHITD
5.0V Interface TTL Level Non-Inverting Input Buffers

Input: PAD, P! .
Output Y, PO oD I\ Y o
Input Loading (SL): All : % l
-Pl:1.7474
PO
VO Slots: 1 - }I
PHIT Symbol
PAD P Y PO % |
1 1 1 0 PAD L
0 X 0 1 ) ’ .
1 0 1 1

Truth Table ) Do&.
.—

PHITU Symbol

N
T

PO
Pl .

PHITD Symbol
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~ PHIT PHITU PHITD
5.0V Interface TTL Level Non-Inverting Input Buffers

PHIT Switching Characteristics

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tR and tF = 2.00n§LL: Capacitive Load [pF])
Path Parameter C?.:I;g Jsng Delay Equations [ns]
) Range1* Range2* Range3*

PLH 76.95 0.16 + 1.548°CL 0.27 + 1.534°CL 0.27 + 1.534°CL

tPHL 47.39 0.17 + 0.969°CL 0.38 + 0.940°CL 0.38 + 0.940°CL

Yo PO R 164.88 0.33 + 3.086°CL 0.8 + 3.992°CL 0.28 + 3.292"CL
iF 75.74 0.33 + 1.527°CL 0.48 + 1.505"CL 0.48 + 1.505"CL

tPLH 76.27 0.26 + 1.528°CL 0.32 + 1.519°CL 0.32 + 1.519°CL

, PHL 41.55 0.18 + 0.844°CL 0.32 + 0.825°CL 0.39 + 0.895°CL
Plto PO R 165.29 0.44 + 3.290°CL 0.38 + 3.298"CL 0.38 + 3.208"CL
tF 73.80 0.35 + 1.479°CL 0.43 + 1.467°CL 0.43 + 1.467°CL

tPLH 19.72 0.41 + 0.388°CL 0.42 + 0.386"CL 0.42 + 0.386"CL

PHL 18.51 0.84 + 0.358°CL 0.88 + 0.353°GL 0.88 + 0.353"CL

PADtoY R 42.55 0.10 + 0.847°CL 0.09 + 0.849°CL 0.09 + 0.849"CL
tF 30.50 0.14 + 0.607°CL 0.14 + 0.607°CL 0.14 + 0.607°CL

*Rangel : CL <7.00, *Range2:7.00 = CL £ 14.00, *Range3:14.00 <CL

PHITU Switching Characteristics

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tF = 2.00n§FL: Capacitive Load [pF])
Path Parameter c?-:?g &3’3; Delay Equations [ns]
l Range1* Range2* Range3*
tPLH 76.95 0.16 + 1.548*CL 0.27 + 1.534*CL 0.27 + 1.534*CL
Y to PO tPHL. 47.39 0.17 + 0.969*CL 0.38 + 0.940*CL 0.38 + 0.940*CL
' tR 164.88 0.33 + 3.286*CL 0.28 + 3.292*CL 0.28 + 3.292*CL
tF 75.74 0.33 + 1.527*CL 0.48 + 1.505*CL 0.48 + 1.505*CL
tPLH 76.27 0.26 + 1.528*CL 0.32 + 1.519*CL 0.32 + 1.519*CL
tPHL 41.55 0.18 + 0.844"CL 0.32 + 0.825*CL 0.32 + 0.825*CL
Plto PO 1R 165.29 0.44 + 3.290°CL 0.38 + 3.298°CL 0.38 + 3.298°CL
tF 73.80 0.35 + 1.479*CL 0.43 + 1.467"CL 0.43 + 1.467*CL
tPLH 19.66 0.39 + 0.387*CL 0.40 + 0.385"CL 0.40 + 0.385*CL
; tPHL 18.52 0.86 + 0.358"CL 0.89 + 0.353*CL 0.89 + 0.353*CL
PADto'Y iR 42.57 0.11 + 0.848"°CL 0.09 + 0.850°CL 0.09 + 0.850°CL
tF 30.38 0.14 + 0.605*CL 0.14 + 0.605*CL 0.14 + 0.605*CL

*Range1 : CL <7.00, *Range2:7.00 £ CL £ 14.00, *Range3:14.00 <CL

PHITD Switching Characteristics

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tF = 2.00nsTL: Capacitive Load [pF])
Path Parameter C?.:?(Y 3373F Delay Equations [ns]
i Ranget* Range2* Range3*

PLH 76.95 0.16 + 1.548°CL 0.27 + 1.534°CL 0.57 + 1.634°CL

: PHL 47.39 0.17 + 0.969°CL 0.38 + 0.940°CL 0,38 + 0.940°CL
Yto PO iR 164.88 0.33 + 3.286°CL 0.28 + 3.092°CL 0.28 + 3.292°CL
tF 75.74 0.33 + 1.527°CL 0.48 + 1.505"CL 0.48 + 1.505°CL

tPLH 76.27 0.06 + 1.528°CL 0.32 + 1.519°CL 0.32 + 1.519°CL

tPHL 41.55 0.18 + 0.844°CL 0.32 + 0.825"CL 0.32 + 0.825°CL

Plto PO R 165.29 0.44 + 3.290°CL 0.38 + 3.298"CL 0.38 + 3.298"CL
tF 73.80 0.35 + 1.479°CL 0.43 + 1.467°CL 0.43 + 1.467°CL

tPLH 19.70 0.44 + 0.387°CL 0.45 + 0.385°CL 0.45 + 0.385"CL

tPHL 18.53 0.86 + 0.358°CL 0.90 + 0.353°0L 0.90 + 0.353"CL

PADto Y R 42.59 0.10 + 0.848°CL 0.09 + 0.850°CL 0.09 + 0.850°CL
tF 3055 0.14 + 0.608°CL 0.14 + 0.608°CL 0.14 + 0.608"CL

*Range1 : CL<7.00, *Range2:7.00=CL = 14.00, *Range3:14.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/0
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PHIS PHISU PHISD

5.0V Interface CMOS Schmitt Trigger Level Non-Inverting Input Buffers

Input: PAD, PI
Output Y, PO ‘
Input Loading (SL): Al ;
- Pl 1.7474
I/O Slots: 1
PAD PI Y PO
1 1 1
0 X 0
1 0 1
Truth Table

+ PAD

e

PO
PI =

PHIS Symbol

%DL .

PO
L

PHISU Symbol

e
=

PHISD Symbol
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PHIS PHISU PHISD
5.0V Interface CMOS Schmitt Trigger Level Non-Inverting Input Buffers

PHIS Switching Characteristics

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tg = 0.80ns]  (SL: Standard Load)
Path Parameter %?_I:y 2[?)%] Delay Equations [ns]

i} Ranget* Range2* Range3*
tPLH 0.39 0.32 + 0.036"SL 0.34 + 0.029°5L ~0.35 + 0.029°SL
tPHL -0.05 -0.12 + 0.031"SL -0.08 + 0.019°SL 0.03 + 0.013°SL

YRPO iR 0.31 0.20 + 0.054"SL 0.18 + 0.062°SL 0.12+ 0.065°SL
i 026 0.18 + 0.043"SL 0.22 + 0.030°SL 0.25 + 0.028°SL
tPLH 0.45 0.39 + 0.032°SL 0.39 + 0.020°SL 0.39 + 0.029°SL
PHL -0.05 -0.10 + 0.023°SL -0.07 + 0.016°SL ~0.01 + 0.013°SL

Plto PO 1R 0.41 0.30 + 0.055"SL 0.27 + 0.062"SL 0.22 + 0.065°SL
tF 027 0.21 + 0.033°SL 0.22 + 0.028°SL 0.22 + 0.028°SL
tPLH 0.63 0.61 + 0.009°SL 0.61 + 0,008"SL 0.62 + 0.007°SL
PHL 113 1.1+ 0,011°5L 1.12 + 0.008°SL 1.15 + 0.007°SL
PADto Y R 0.13 0.11 % 0,012°SL 0.10 + 0.016"SL 0.09 + 0.016°SL
tF 0.16 0.14 + 0.011°SL 0.14 * 0.012°SL 0.14 + 0.012°SL

PHISU Switching Characteristics

*Range1 : SL <3.00, *Range2:3.00 £ SL £ 20.00, *Range3 :20.00 < SL

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tg = 0.80ns]  (SL: Standard Load)
Path Parameter %?.Iiy 2[,(1)%] Delay Equations [ns]
* Range1* Range2* Range3*
tPLH 0.39 0.32 + 0.036*SL 0.34 + 0.029*SL 0.35 + 0.029*SL
Y to PO tPHL -0.05 -0.12 + 0,031*SL -0.08 + 0.019*SL 0.03 + 0.013*SL
tR 0.31 0.20 + 0.054*SL 0.18 + 0.062*SL 0.12 + 0.065*SL
tF 0.26 0.18 + 0.043*SL 0.22 + 0.030*SL 0.25 + 0.028*SL
tPLH 0.45 0.39 + 0.032*SL 0.39 + 0.029*SL 0.39 + 0.029*SL
tPHL -0.05 -0.10 + 0.023*SL -0.07 + 0.016*SL -0.01 + 0.013*SL
Plto PO R 0.41 0.30 + 0.055"SL 0.27 + 0.062°SL 0.22 + 0.065°SL
{F 0.27 0.21 + 0.033"SL 0.22 + 0.028"SL 0.22 + 0.028*SL
tPLH 0.64 0.62 + 0.009*SL 0.62 + 0.008*SL 0.63 + 0.007*SL
tPHL 1.14 1.12 + 0.011*SL 1.13 + 0.008*SL 1.16 + 0.007*SL
PAD to Y 1R 0.14 0.11 + 0.012°SL 0.10 + 0.016°SL 0.09 + 0.016°SL
tF 0.16 0.14 + 0.011*SL 0.14 + 0.012*SL 0.14 + 0.012*SL

PHISD Switching Characteristics

*Ranget : SL < 3.00, *Range?2:3.00 £ SL £ 20.00, *Range3 : 20.00 < SL.

Delays for typical process, 25.00°C, lvdd=5.00V, ovdd=3.30V, when tg and tg = 0.80ns]  (SL: Standard Load)
Psth Parameter %el.la=y 2[?)%] Delay Equations [ns]
. - Range1* Range2* Range3*
tPLH 0.39 0.32 + 0.036°SL 0.34 + 0.029°SL 0.35 + 0.029°SL
PHL -0.05 -0.12 + 0.031"SL -0.08 + 0.019°SL 0.03 * 0.013°SL
.Yto PO R 0.31 0.20 + 0.054°SL 0.18 + 0.062°SL 0.12 + 0.0685°SL
tF 0.26 0.18 + 0.043°SL 0.22 + 0.030°SL 0.5 + 0.028"SL
tPLH 0.45 0.39 + 0.032°SL 0.39 + 0.029°SL 0.39 + 0.029°SL
PHL -0.05 -0.10 + 0.023"SL -0.07 + 0.016"SL -0,01 + 0.013°SL
Plto PO tR 0.41 0.30 + 0.055"SL 0.27 + 0.062"SL 0.22 + 0.065'SL
tF 0.27 0.21 + 0.033°SL 0.22 + 0.028°SL 0.22 + 0.028'SL
tPLH 0.64 0.62 + 0.009°SL 0.62 + 0.008°SL 0.63 + 0.007°SL
tPHL 1.15 713 + 0.011°SL 1.14 + 0.008°SL 117 + 0.007°SL
PADto Y R 0.13 .11 + 0.013°SL 0.10 + 0.016°SL 0.09 + 0.016°SL
tF 0.16 0.4 + 0.011°5L 0.14 + 0.012°SL 0.14 + 0.012°SL

*Range1 : SL. <3.00, *Range?2:3.00 £ SL £20.00, *Range3:20.00 <SL
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PHIL PHILU PHILD

5.0V Interface TTL Schmitt Trigger Level Non-Inverting Input Buffers

Input: PAD, PI
Output Y, PO

Input Loading (SL): All :
- Pl 1.7474

/O Slots: 1

PO

- O =L

Truth Table

PAD

PAD

PO
o P

PHIL Symbol

PAD

PO
oL

PHILU Symbol

ébt R
] e

PHILD Symbol
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PHIL PHILU PHILD
5.0V Interface TTL Schmitt Trigger Level Non-Inverting Input Buffers

PHIL Switching Characteristics

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when iR and tg = 2.00n4EL.: Capacitive Load [pF])
Path Parameter C?.:lsag &gng Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 76.95 0.16 + 1.548°CL 0.27 + 1.534°CL 0.57 + 1.584°CL
tPHL 47.39 0.17 + 0.969°CL 0.38 + 0.940°CL 0.38 + 0.940°CL

Y10 PO iR 164.88 0.33 + 3.286°CL 0.28 + 3.202°CL 0.08 + 3.292°CL
iF 75.74 0.33 + 1.527°CL 0.48 + 1.505°CL 0.48 + 1.505°CL
tPLH 76.27 0.26 + 1.528°CL 0.32 + 1.519°CL 0.32 + 1.519°CL
tPHL 41.55 0.18 + 0.844°L 0.32 + 0.825"CL 0.32 + 0.825"CL

Plto PO R 165.29 0.44 + 3.200°CL 0.38 + 3.098"CL 0.38 + 3.298"CL
tF 73.80 0.35 + 1,479°CL 0.43 + 1.467°CL 0.43 + 1.467°CL
tPLH 20.28 1.05 + 0.386"CL 1.06 + 0.384°CL 1.06 + 0.384°CL

: tPHL 20.01 2.33 + 0.358°CL 2.36 + 0.353°CL 2.36 + 0.353'CL

PADto ¥ R 42.33 0.11 + 0.843°CL 0.10 + 0.845"CL 0.10 + 0.845°CL

tF 30.51 0.14 + 0.608°CL 0.14 + 0.608°CL 0.14 + 0.608"CL

PHILU Switching Characteristics

"Ranget : CL. < 7.00, *Range2:7.00 = CL £14.00, *Range3:14.00 <CL

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tg = 2.00n{LL: Capacitive Load [pF})
Path Parameter CEZ';J (;gng Delay Equations [ns]
i Range1* Range2* Range3*

tPLH 76.95 0.16 + 1.548*CL 0.27 + 1.534*CL 0.27 + 1.534*CL.

' tPHL 47.39 0.17 + 0.969*CL 0.38 + 0.940*CL 0.38 +0.940"CL
Yto PO iR 164.88 0.33 + 3.286*CL 0.28 + 3.292*CL 0.28 + 3.292*CL
tF 75.74 0.33 + 1.527*CL 0.48 + 1.505*CL 0.48 + 1.505*CL

tPLH 76.27 0.26 + 1.528*CL 0.32 + 1.519*CL 0.32 + 1.519*CL

tPHL 41.55 0.18 + 0.844*CL 0.32 + 0.825*CL 0.32 + 0.825*CL

Plto PO tR 16529 | 0.44 * 3.290°CL 0.38 + 3.208°CL 0.38 + 3.208°CL
tF 73.80 0.35 + 1.479*CL 0.43 + 1.467*CL 0.43 + 1.467*CL

tPLH 20.28 1.04 + 0.386*CL 1.05 + 0.385*CL 1.05 + 0.385*CL

tPHL 20.03 2.36 + 0.358*CL 2.40 + 0.353*CL 2.40 + 0.353*CL

PADWo ¥ 1R 42.36 0.11 + 0.843°CL 0.10 + 0.845°CL 0.10 + 0.845°CL
tF 30.44 0.14 + 0.606"CL 0.14 + 0.606*CL 0.14 + 0.606*CL

PHILD Switching Characteristics

*Range1 : CL. < 7.00, *Range2:7.00 £ CL £ 14.00, *Range3:14.00 <CL

Delays for typical process, 25.00°C, ivdd=5.00V, ovdd=3.30V, when tg and tg = 2.00n€pL: Capacitive Load [pF])
Path Parameter c?-:?g &sng Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 76.95 0.16 + 1.548*CL 0.27 + 1.534*CL 0.27 + 1.534*CL
tPHL 47.39 0.17 + 0.969*CL 0.38 + 0.940*CL 0.38 + 0.940*CL

Yto PO iR 164.88 0.33 + 3.286"CL 0.28 + 3.292*CL 0.28 + 3.292*CL
tF 75.74 0.33 + 1.527*CL 0.48 + 1.505*CL 0.48 + 1.505*CL

) tPLH 76.27 0.26 + 1.528*CL 0.32 + 1.519*CL 0.32 + 1.519*CL
tPHL 41.55 0.18 + 0.844*CL 0.32 + 0.825*CL 0.32 + 0.825*CL

Plto PO 1R 16520 | 0.44 + 3.290°CL 0.38 + 3.208°CL 0.38 + 3.298°CL
tF 73.80 0.35 + 1.479*CL 0.43 + 1.467*CL 0.43 + 1.467*CL

tPLH 20.31 1.07 + 0.386*CL 1.08 + 0.385*CL 1.08 + 0.385*CL

tPHL 20.04 2.36 + 0.358*CL 2.39 + 0.353*CL 2.39 + 0.353*CL

PADto Y R 42.30 0.11 + 0.842°CL 0.10 + 0.844°CL 0.10 + 0.844°CL
tF 30.41 0.14 + 0.606*CL 0.14 + 0.605*CL 0.14 + 0.605*CL

*Range! : CL < 7.00, *Range2:7.00 £ CL = 14,00, *Range3:14.00 <CL
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4.4 Output Buffers

5.0V Interface Output Buffer Naming Conventions:

PHOuvw

where u = B -- Normal non-inverting buffer
T -- Tristate non-inverting buffer
D -- Open-drain output

v= 1--1mAdrive
2 -- 2mA drive
4 -- 4mA drive
8 -- 8mA drive
12 -- 12mA drive
16 -- 16mA drive
20 -- 206mA drive
24 -- 24mA drive

w = (optional)
none -- no slew-rate control
SM -- medium slew-rate controf
SH -- high slew-rate control

e.0., PHOT12SMis a 5.0V Interface tristate output buffer with 12mA drive and
medium slew-rate control
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PHOB1/2/4/8/12/16/20/24

5.0V Interface Non-Inverting Output Buffers with varied slew-rate control

Input: A
Output: PAD

Input Loading (SL): All;

- A: 3.4947

I/0O Slots: 1

A PAD

Truth Table

PHOB1 Switching Characteristics
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§pL: Capacitive Load [pF])

PAD

Symbol

Path Parameter c?-g?g 33’# Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 14.28 1.32 + 0.259*CL 1.32 + 0.259*CL 1.32 + 0.259*CL
tPHL 10.80 1.19 + 0.192*CL 1.19 +0.192*CL 1.19 + 0.192*CL

Ato PAD iR 32.51 1.97 + 0.611°CL 1.97+ 0.611°CL 1.97 + 0.611°CL
tF 20.35 1.18 + 0.383*CL 1.18 + 0.383*CL 1.18 +0.383*CL

PHOB2 Switching Characteristics
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§[L: Capacitive Load [EF])

*Ranget : CL <50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

Path Parameter c?_f';g' (;BSJF _Delay Equations [ns]

Ranget* Range2* Range3”
1PLH 746 0.98 + 0.130°CL 0.98 + 0.130°CL 0.98 + 0.130°CL
1PHL 5.70 0.89 + 0.096"CL 0.89 + 0.096°CL 0.89 % 0.096°CL

Ato PAD R 16.27 1.00 + 0.305°CL 0.99 + 0.305°CL 1.00 + 0.305"CL
3 10.19 0.60 + 0.192°CL 0.60 + 0.192°CL 0.60 + 0.192°CL

*Range1 : CL < 50.00,

*Range?2 : 50.00 £ CL £ 80.00,

*Range3 : 80.00 < CL
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PHOB4/8
5.0V Interface Non-Inverting Output Buffers with varied slew-rate control

PHOB4 Switching Characteristics

Delays for typical process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n¢LL: Capacitive Load [pF])
Path Parameter c',’_g';({ ggng Delay Equations [ns]
Range1* Range2* Range3*
tPLH 5.21 0.89 + 0.086*CL 0.89 + 0.086*CL 0.89 + 0.086*CL
tPHL 4.02 0.81 +0.064*CL 0.81 + 0.064*CL 0.81 +0.064*CL
-AtoPAD R 10.86 0.67 + 0.204°CL 0.67 + 0.204°CL 0.67 + 0.204°CL
tF 6.80 0.41 +0.128*CL 0.41 +0.128*CL 0.41 + 0.128*CL

*Range1 : CL <50.00, *Range2 :50.00 = CL =£80.00, *Range3:80.00 <CL

PHOB4SM Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§LL: Capacitive Load [pF])
Path Parameter ctl).:lsag o[{)“gF Delay Equations [ns]
’ Range1* Range2* Range3*
tPLH 6.15 1.82 + 0.087*CL 1.83 +0.086*CL 1.83 + 0.086*CL
tPHL. 5.19 1.93 + 0.065*CL 1.97 +0.064*CL 1.99 + 0.064*CL
APAD g 1090 | 0.78 % 0.202°CL 0.74 + 0.208°CL 0.72 + 0.208°CL
tF 7.02 0.79 + 0.125*CL 0.73 + 0.126*CL 0.67 + 0.127*CL

PHOB8 Switching Characteristics

*Range1 : CL <50.00, *Range2 :50.00 = CL =80.00, *Range3 :80.00 < CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when g and tF = 0.80n4pL: Capacitive Load [pF])
Path Parameter c?-:?({ (ESSJF Delay Equations [ns]
Range1* Range2* Range3*
tPLH 3.04 0.88 + 0.043*CL 0.88 + 0.043*CL 0.88 + 0.043*CL
tPHL 2.41 0.80 + 0.032*CL 0.80 + 0.032*CL 0.80 + 0.032*CL
Ato PAD R 5.45 0.37 + 0.102°CL 0.36 + 0.102°CL 0.36 + 0.102°CL
tF 3.43 0.25 + 0.064*CL 0.24 + 0.064*CL 0.23 + 0.064*CL
*Ranget1 : CL <50.00, *Range2 :50.00 = CL =80.00, *Range3:80.00<CL
PHOB8SM Switching Characteristics
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tg = 0.80n§FL: Capacitive Load [pF])
Path Parameter c?_i'é'oy égng Delay Equations [ns]
: Range1* Range2* Range3*
tPLH 4.31 2.08 + 0.045*CL 2.13 +0.044*CL 2.15 + 0.043*CL
tPHL 4.03 2.16 + 0.037*CL 2.30 +0.035*CL 2.40 + 0.033*CL
Ato PAD R 5.68 0.76 + 0.098°CL 0.69 + 0.100°CL 0.63 + 0.101°CL
; tF 4.02 0.92 + 0.062*CL 0.95 + 0.062*CL 0.93 + 0.062*CL

*Range1 : CL <50.00, *Range2:50.00 = CL =80.00, *Range3:80.00<CL
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PHOB12/16

5.0V Interface Non-Inverting Qutput Buffers with‘ varied slew-rate control

PHOB12 Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§FL: Capacitive Load [pF])

Path Parameter c?_g?&’ &SSP]F Delay Equations [ns]
’ Ranget* Range2* Range3*
PLH 2.54 0.92 + 0.032°CL 0.02 + 0.032°CL__ | 0.92+ 0.032°CL
tPHL 2.04 0.84 + 0.024°CL 0.84 + 0.024°CL 0.84 + 0.024°CL
AtoPAD 1R .11 0.31 + 0.076°CL 0.30 + 0.076°CL 0.29 + 0.076"CL
IF 2.60 0.23 + 0.047°CL 0.92 + 0.048°CL 0.20 + 0.048°CL

PHOB12SM Switchin
Delays for typical process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tg and tf = 0.80n4LL: Capacitive Load [pF])

Characteristics

*Range1 : CL <50.00, *Range2 :50.00 £ CL £ 80.00, *Range3 : 80.00 <CL

Path Parameter C?.:?({ égng Delay Equations [ns]

Range1* Range2” Range3*
tPLH 3.78 2.08 + 0.035°CL 2.11 + 0.033°CL 215 + 0.033°CL
tPHL 3.60 2.05 + 0.031°CL 2.21 + 0.028°CL 2.33 + 0.026°CL

Ato PAD R 4.42 0.75 + 0.073°CL 0.72+ 0.074°CL 0.66 + 0.075°CL
tF 3.30 0.88 + 0.048°CL 0.97 + 0.047°CL 1.00 + 0.046°CL

PHOB12SH Switchi

Delays for typical process,

2

Characteristics ‘
00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n4LL: Capacitive Load [pF])

*Ranget : CL <50.00, *Range? :50.00 £ CL < 80.00, *Range3 : 80.00 < CL.

Path Parameter c?_:'sa .(Egng Delay Equations [ns]
Range1* Range2* Range3*
tPLH 2.00 2.24 + 0.036°CL 2.34 + 0.034°CL .39 + 0.033°CL
TPHL 3.97 2.36 + 0,032°CL 2.54 + 0.029°CL 2,68 + 0.027°CL
Ato PAD R 4.50 0.86 + 0.073'CL 0.81 + 0.074°CL 0.75 + 0.075°CL
IF 3.45 1.03 + 0.049°CL 112 + 0.047°CL 116 + 0.046°CL

PHOB16 Switching Characteristics
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n§LL: Capacitive Load [PF])

*Ranget : CL <50.00, *Range2 :50.00 = CL = 80.00, *Range3 : 80.00 <CL

Path Parameter c?_:lsag_ ésng Delay Equations [ns]
Range1* Range2* Range3*
tPLH 219 1,01 + 0.024°CL T.01 + 0.024°CL 1.01 + 0.024°CL
TPHL 1.79 0.91 + 0.048°CL 0.92 + 0.017°CL 0.92+ 0.017°CL
Ato PAD iR 3.03 0.30 + 0.055°CL 0.27 + 0.055"CL 0.96 + 0.055°CL
i 1.95 0.26 + 0.034°CL 0.23 + 0.034°CL 0.21 + 0.035'CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL £ 80.00, *Range3:80.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOB16/20
5.0V Interface Non-Inverting Output Buffers with varied slew-rate control

PHOB16SM Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n4[L: Capacitive Load [pF])
Path Parameter c?_:|5a3' gsng Delay Equations [ns]
i Range1* Range2* Range3*
tPLH 3.43 2.05 + 0.028*CL 2.16 + 0.026*CL 2.23 +0.025*CL
tPHL 3.18 1.99 + 0.024*CL 2.11+0.021*CL 2.22 +0.020*CL
Ato PAD R 347 0.78 + 0.054°CL 0.79 + 0.054°CL 0.77 + 0,054°CL
tF 2.58 0.78 + 0.036*CL 0.85 + 0.035*CL 0.89 + 0.034*CL

*Ranget : CL < 50.00, *Range2 :50.00 £ CL =80.00, *Range3:80.00 <CL

PHOB16SH Switching Characteristics
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n4[’L: Capacitive Load [pF])

Path Parameter c'ﬁi';&’ 53”&: Delay Equations [ns]
’ Range1* Range2* Range3*
tPLH 3.86 2.39 + 0.029*CL 2.54 + 0.026*CL 2.64 +0.025CL
, tPHL 3.72 2.43 +0.026*CL 2.58 + 0.023*CL 2.72 +0.021*CL
Ato PAD R 3.63 0.98 + 0.053+CL 0.98 + 0.053°CL 0.95 + 0.053°CL
) tF 2.81 0.98 + 0.037*CL 1,06 + 0.035*CL 1.13 +0.034*CL
*Range1 : CL < 50.00, *Range2 :50.00 £ CL £80.00, *Range3 :80.00 < CL

PHOB20 Switching Characteristics
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tF = 0.80n4[L: Capacitive Load [pF])

Path Parameter c?-:?g 335')]': Delay Equations [ns]

, ’ Ranget* Range2* Range3*
tPLH 1.94 1.01 + 0.019*CL 1.01 + 0.019*CL 1.01 + 0.019*CL.
tPHL 1.63 0.93 + 0.014*CL 0.94 + 0.014*CL 0.94 + 0.014*CL

Ato PAD 1R 2.37 0.02 + 0.043°CL 0.21 + 0.043°CL 0.19 + 0.044°CL
tF 1.54 0.22 + 0.026*CL 0.19 + 0.027*CL 0.18 + 0.027*CL

PHOB20SM Switchin ;
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n4LL: Capacitive Load [pF])

Characteristics

*Range1 : CL <50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00 < CL

Path Parameter c?.:? ggng Delay Equations [ns]

: Ranget* Range2* Range3*
tPLH 2.46 1.43 + 0.021*CL 1.49 + 0.019*CL 1.52 + 0.019°CL
tPHL 2.19 1.31 + 0.018°CL 1.39 + 0.016"CL 1.46 + 0.015°CL

Ato PAD R 2.63 0.54 + 0.042°CL 0.53 + 0.042°CL 0.50 + 0.042°CL
tF 1.94 0.61 +0.027*CL 0.63 + 0.026*CL 0.63 + 0.026*CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3 :80.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOB20/24
5.0V Interface Non-Inverting Output Buffers with varied slew-rate control

PHOB20SH Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tf = 0.80n§LL: Capacitive Load [pF])
Path Parameter c[l)-g? ggng Delay Equations [ns]
i Range1* Range2* Range3*
tPLH 2.78 1.65 + 0.023*CL 1.75 + 0.021*CL 1.82 + 0.020*CL
tPHL 2.63 1.81 + 0.016*CL 1.87 + 0.015*CL 1.90 + 0.015*CL
Ato PAD iR 2.84 0.74 + 0,042°CL 0.75 + 0.042°CL 0.74 + 0.042°CL
tF 2.13 0.91 +0.024*CL 0.87 + 0.025*CL 0.84 + 0.026*CL

PHOB24 Switching Characteristics

*Ranget : CL < 50.00, *Range2 :50.00 £ CL < 80.00, *Range3 :80.00 <CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tf = 0.80n{pL: Capacitive Load [pF])
Path Parameter CE:? 533,# Delay Equations [ns]

' Range1* Range2* Range3* .
tPLH 1.90 1.09 + 0.016*CL 1.09 + 0.016*CL 1.09 + 0.016*CL
tPHL 1,58 0.96 + 0.012*CL 0.97 +0.012*CL 0.98 +0.012*CL

Ato PAD iR 2.10 0.23 + 0.037°CL 0.21 + 0.038°CL 0.19 + 0.038°CL
tF 1.38 0.22 + 0.023*CL 0.21 +0.023*CL 0.20 + 0.024*CL

PHOB24SM Switchin

Characteristics

*Ranget : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3 :80.00 <CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tr = 0.80n§LL: Capacitive Load [pF])
Path Parameter cll)_:l; ggng Delay Equations [ns]
’ Ranget* Range2* Range3*
tPLH 2.45 1.50 + 0.019*CL 1.57 + 0.018*CL 1.62 + 0.017*CL
tPHL 2.23 1.39 + 0.017*CL 1.49 + 0.015*CL 1.57 + 0.014*CL
A PAD g 2.42 0.59 % 0.087°CL 0.60 + 0.0367CL 0.58 + 0.037°CL
tF 1.88 0.70 + 0.024*CL 0.73 + 0.023*CL 0.73 + 0.023*CL

PHOB24SH Switchi

nsq Characteristics
25,0

*Range1 : CL < 50.00, *Range2 :50.00 = CL = 80.00, *Range3:80.00<CL

Delays for typical process, 0°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?_:';g'_ &sng Delay Equations [ns]
Range1* Range2* Range3*
tPLH 2.79 1,73 + 0.021*CL 1.84 + 0.019*CL 1.93 + 0.018*CL
tPHL 2.73 1.97 + 0.015*CL 2.04 + 0.014*CL 2.08 +0.013*CL
Ato PAD R 2.65 0.77 + 0,038°CL 0.82+ 0.037°CL 0.82 + 0.037°CL
{F 2.09 1,07 + 0.020*CL 1.01 + 0.022*CL 0.97 +0.022*CL

*Ranget : CL <50.00, *Range2 :50.00 £ CL £ 80.00, *Range3:80.00 < CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOT1/2/4/8/12/16/20/24

5.0V Interface 3-State Non-Inverting Output Buffers with varied slew-rate control

HDA/C9000 5.0V/3.3V-Polycide-p11/O

Input: TN, EN, A N
Output: PAD
EN
Input Loading (SL): All: —
-TN: 1.7474 A
- EN: 1.7474 | PAD
- A: 3.4947
I/O Slots: 1
Symbol
A EN TN | PAD
0 0 1 0
1 0 1 1
X 1 X Hi-Z
X X 0 Hi-Z
Truth Table
4-24

© 1995 ASPEC Technology, Inc.




PHOT1/2
5.0V Interface 3-State Non-Inverting Output Buffers with varied slew-rate control

PHOT1 Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and t¢ = 0.80n4LL: Capacitive Load [pF])
Path Parameter c?.g?g 335,# Delay Equations [ns]

. Range1* Range2* Range3*
tPLH 14.36 1.40 + 0.259*CL 1.40 + 0.259*CL. 1.41 + 0.259*CL
tPHL 10.94 1.33 + 0.192*CL 1.33 +0.192*CL 1.33 + 0.192*CL

Ato PAD R 32.51 1.97 + 0.611°CL 1.97 + 0.611°CL 197+ 0.611°CL
tF 20.35 1.18 + 0.383*CL 1.18 + 0.383*CL 1.18 + 0.383*CL
tPLH 14.51 1.55 + 0.259*CL 1.55 +0.259*CL 1.55 + 0.259*CL
tPHL 11.20 1.64 + 0.191*CL 1.60 + 0.192*CL 1.60 + 0.192*CL.
R 32,51 1.97 + 0.611*CL 1.97 + 0.611*CL 1.97 + 0.611*CL

ENtPAD ¢ 20.53 1.37 + 0.383°CL 150 + 0.380°CL 122 + 0.384°CL
tPLZ 0.81 0.81 + 0.000*CL 0.81 +-0.000*CL 0.81 +-0.000"CL

tPHZ 0.79 0.79 +-0.000*CL 0.79 + -0.000*CL 0.79 +-0.000*CL

tPLH 14.31 1.35 + 0.259*CL 1.35 + 0.259*CL 1.35 + 0.259*CL

tPHL 10.96 1.43 + 0.191*CL 1.35 + 0.192*CL 1.38 + 0.192*CL

' tR 32.51 1.97 + 0.611*CL 1.97 + 0.611*CL 1.97 + 0.611*CL

TN©PAD ¢ 2047 1.16 + 0.386°CL 144+ 0.381°CL 0.99 + 0.3867CL
tPLZ 1.02 1.02 + -0.000*CL 1,02 +-0.000*CL 1.02 + -0.000*CL

tPHZ 0.99 0.99 + -0.000*CL 0.99 + -0.000*CL 0.99 + -0.000*CL

PHOT2 Switching Characteristics

*Range1 : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3 :80.00 <CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tg = 0.80ng[L: Capacitive Load [pF])
Path Parameter c?-:? ‘;gng Delay Equations [ns]
: Range1* Range2* Range3*
PLH 7.55 7,06 + 0.130°CL 1,07 + 0.130°CL 1.07 + 0.130°CL
PHL 5.84 1.03 + 0.096"CL 1,03 + 0.096°CL 1.03 + 0.096°CL
Ato PAD R 16.07 1.00 + 0.305°CL 0.99 + 0.305°CL 1.00 + 0.305°CL
tF 10.19 0.60 + 0.192°CL 0.60 + 0.192°CL 0.60 + 0.192°CL
tPLH 7.69 1.20 + 0.130°CL 121 + 0.130°CL 1.00 + 0.130°CL
TPHL 6.14 1.21 + 0.098°CL 1.37 + 0.095°CL 1.35 + 0.096"CL
R 16.27 1.00 + 0.305°CL 0.99 + 0.305°CL 1.00 + 0.305°CL
ENtoPAD 10.50 0.93 + 0.192°CL 114+ 0.187°CL 1.19 + 0.187°CL
tPLZ 0.89 0.89 + 0,000°CL 089+ 0.000°CL 0.89 + 0.000°CL
tPHZ 0.87 0.87 + 0.000°CL 0.87 + 0,000°CL 0.87 + -0.000°CL
tPLH 7.49 1.01 + 0180°CL 1.01 + 0.130°CL 1.01 + 0.130°CL
1PHL 5.89 1.06 + 0.097°CL 1.11 + 0.096°CL 1.08 + 0.096"CL
, 1R 16.07 1.00 + 0.305°CL 0.99 * 0.305°CL 7,00 + 0.305°CL
TNto PAD [ 10.45 113+ 0.186°CL 0.98 + 0.189°CL 7.57 + 0.186°CL
PLZ 107 1.07 + -0.000°CL 1.07 + -0.000°CL 1.07 + 0.000°CL
tPHZ 1.06 1.06 + -0.000°CL 7,06 + -0.000°CL 1.06 + -0.000°CL

*Range1 : CL <50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00 < CL

HDA/C9000 5.0V/3.3V-Polycide-p11/0
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PHOT4

5.0V Interface 3-State Non-Inverting Output Buffers with varied slew rate control

PHOT4 Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tg = 0.80n€[L: Capacitive Load [pF])
Path  |Parameter c?_:';g: égﬂF Delay Equations [ns) :

. Range1* Range2* Range3*
tPLH 5.30 0.98 + 0.086"CL 0.98 + 0.086°CL 0.98 + 0.0867CL
tPHL 4.16 0.96 + 0.064°CL 0.96 + 0.064°CL 0.96 + 0.064"CL

Ato PAD 1R 10.86 0.67 + 0.204°CL 0.67 + 0.204°CL 0.67 + 0.204°CL
IF 6.80 0.41 + 0.128°CL 0.41 + 0.128°CL 0.41 + 0.128°CL
tPLH 5.44 1.12 + 0.086°CL 112 + 0.086°CL 1.12 + 0.086°CL
TPHL 4.48 1.18 + 0.066°CL 1.35 + 0.063"CL 119 + 0.065°CL
R 10.86 0.67 + 0.204°CL 0.67 + 0.204°CL 0.67 + 0.204°CL

ENtoPAD ¢ 7.25 1.10 + 0.123°CL 1.35 + 0.118CL 0.45 + 0.129°CL
PLZ 0.93 0.93 + 0.000°CL 0.9 + -0,000°CL 0.93 + -0.000°CL .
tPHZ 0.95 0.93 + 0.000°CL 0.95 + 0.000°CL 0.95 + 0.000%CL
tPLH 5.24 0.92 + 0.086°CL 0.92 + 0.086°CL 0.92 + 0.086°CL
1PHL 4.02 0.97 + 0.065°CL 1.00 + 0.064"CL 112 + 0.063°CL
R 10.86 0.67 + 0.204°CL 0.67 + 0.204°CL 0.67 + 0.204°CL

TNWPAD ¢ 7.04 0.71 + 0.127°CL 0.53 + 0.130°CL 1,01 + 0.124°CL
PLZ 113 1.13 + -0.000°CL 1.13 + 0.000°CL 1.13 + -0.000°CL
tPHZ 114 7.14 + -0.000°CL 1.14 + -0.000°CL 1.14 + -0.000°CL

*Ranget : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3 :80.00 < CL

PHOT4SM Swltchlng Characteristics
Delays for typical process, 25.00°C, Ivdd=3.30V, ovdd=5.00V, when tg and tf = 0.80n{L: Capacitive Load [pF])
Path Parameter c?-:?({ (;gsr;lF Delay Equations [ns]

Range1* Range2* Range3*
tPLH 5,70 1.37 + 0.086*CL 1.38 + 0.086*CL 1.38 + 0.086*CL
tPHL 517 1.90 + 0.065"CL 1,95 + 0.064*CL 1.96 + 0.064°CL

Ato PAD R 10.89 0.75 + 0.203°CL 0.72 + 0.208°CL 0.70 + 0.204°CL
3 7.02 0.78 + 0.125"CL 0.73 + 0.126"CL 0.67 + 0.127°CL
tPLH 5.81 1.48 + 0.087*CL 1.49 + 0.086*CL 1.49 + 0.086°CL
tPHL 5.42 2.22 +0.064*CL 2.16 + 0.065"CL 2.29 + 0.064*CL
R 10.89 0.75 + 0.203*CL 0.72 + 0.203*CL 0.70 + 0.204*CL

ENtoPAD ™3¢ 7.36 152+ 0.117°CL 719+ 0.123°CL 1.06 + 0.125°CL
tPLZ 1.54 1.54 + -0.000*CL 1.54 + -0.000"CL 1.54 +-0.000*CL
tPHZ 1.44 "~ 1.44 +-0.000CL 1.44 + -0.000"CL 1.44 + -0.000"CL
tPLH 5.62 1.29 + 0.087"CL 1.29 + 0.086*CL 1.30 + 0.086*CL
tPHL 5,23 1.90 + 0.067*CL 2.05 + 0.064*CL 1.91 + 0.065°CL

R 10.89 0.75 + 0.203*CL 0.72 + 0.203°CL 0.70 + 0.204"CL
TN PAD ¢ 7.30 115+ 0.123CL 117+ 0.123°CL 1,32+ 0.121°0L
PLZ 1.76 1.76 + -0.000*CL 1.76 +-0.000"CL 1.76 + -0.000*CL
tPHZ 1.63 1.63 +-0.000*CL 1.63 + -0.000"CL 1.63 +-0.000*CL

*Range1 : CL < 50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00<CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOTS8
5.0V Interface 3-State Non-Inverting Output Buffers with varied slew -rate control

PHOT8 Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?-:?g (;SS;EF Delay Equations [ns]
i Range1* Range2* Range3*

tPLH 3.12 0.96 + 0.043°CL 0.96 + 0.043CL 0.96 + 0.043°CL

TPHL 2.55 0.95 + 0.032°CL 0.05 + 0,032°CL 0.95 + 0.032°CL

Ato PAD R 5.45 0.37 + 0.102°CL 0.36 + 0.102°CL 0.36 + 0.102°CL
: i 3.43 0.25 + 0.064°CL 0.24 + 0.064°CL 0.23 + 0.064"CL
tPLH 3.26 110 + 0.043°CL 1,10 + 0.043°CL 110 + 0.043'CL

tPHL 2.79 122 + 0,032°CL 716 + 0.033°CL 1.27 + 0.0317CL

R 5.45 0.37 + 0.102°CL 0.36 + 0.102°CL 0.36 + 0.102°CL
ENtoPAD ¢ 3.76 0.49 + 0.065°CL 0.76 + 0.060°CL 2019+ 0.072°CL
PLZ 1.13 1.13 + 0.000°CL 1.13 + 0.000°CL 1.13 + -0.000°CL

tPHZ 117 1.47 + 0.000°CL 147 + 0.000°CL 117 + 0.000°CL

tPLH 3.06 0.90 + 0.043°CL 0.90 + 0.043°CL 0.90 + 0.043°CL

1PHL 2.58 0.94 + 0.033°CL 0.92 + 0,033°CL 1.00 + 0.032°CL

R 5,45 0.37 + 0.102°CL 0.36 + 0.102°CL 0.36 + 0.102°CL

TNW©PAD ¢ 3.6 0.4 + 0,065°CL 0.22 + 0.069°CL 1.64 + 0.052°CL
1PLZ 127 1.27 + 0.000°CL 1.27 + 0.000°CL 1.07 + -0.000°CL

tPHZ 1.35 1.35 + 0.000°CL 1.35 + 0.000°CL 1.35 + 0.000°CL

PHOT8SM Switchin

%

Characteristics

*Range1 : CL <50.00, *Range2:50.00 = CL £80.00, *Range3:80.00 <CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tF = 0.80ng[L: Capacitive Load [pF})
Path Parameter c?_:';‘ .égng Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 3.84 1.681 + 0.044*CL 1.66 + 0.044*CL 1.67 + 0.043*CL
tPHL 4.00 2.13+0.037*CL 2.27 +0.035*CL 2,37 +0.033*CL

Ato PAD R 5.65 0.69 + 0.099°CL 0.64 + 0.100°CL 0.59 % 0.101°CL
tF 4.02 0.92 + 0.062*CL 0.95 + 0.062*CL 0.93 + 0.062*CL
tPLH 3.94 1.72 + 0.044*CL. 1.76 + 0.044*CL 1.78 + 0.043*CL
tPHL 4.29 2.42 + 0.087*CL 2.60 + 0.034*CL 2.50 + 0.035*CL
tR 5.65 0.69 + 0.099*CL 0.64 + 0.100*CL 0.59 + 0.101*CL

ENtPAD ¢ 4.20 1.5 + 0.053"CL 1.09 + 0,062°CL 20.07 + 0.077°CL
tPLZ 1.52 1.52 +-0.000*CL 1,52 +-0.000*CL 1.52 + -0.000*CL
tPHZ 1.47 1.47 +-0.000"CL 1.47 +-0.000*CL 1.47 + -0.000*CL
tPLH 3.75 1,53 + 0.044*CL 1.57 + 0.044*CL 1.59 + 0.043*CL
tPHL 412 2.00 + 0.042*CL 2.45 +0.033*CL 2.53 +0.032*CL
R 5.65 0.69 + 0.099*CL 0.64 + 0.100*CL 0.59 + 0.101*CL

TNt PAD ¢ 4.50 1.49 + 0.060°CL 1.79 + 0.054°CL 0.36 + 0.072°CL
tPLZ 1.72 1.72 +-0.000*CL 1.72 +-0.000*CL 1.72 + -0.000*CL
tPHZ 1.66 1.66 + -0.000*CL 1.66 +-0.000*CL 1.66 + -0.000*CL

*Range1 : CL < 50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOT12

5.0V Interface 3-State Non-Inverting Output Buffers with varied slew -rate control

PHOT12 Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tF = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?-:? . gsng Delay Equations [ns]

Ranget* Range2* Range3*
1PLH 2.62 1,00 + 0.032°CL 1,00 + 0.032°CL 1,00 + 0.032°CL
tPHL 219 0.99 + 0.024"CL 0.99 + 0.024°CL 0.99 + 0.024°CL

Ato PAD 1R 411 0.31 + 0.076"CL 0.30 + 0.076"CL 0.29 + 0.076°CL
tF 2.60 0.23 + 0.047°CL 0.22 + 0.048"CL 0.20 + 0.048°CL
tPLH 2.76 1.13 + 0.083°CL 1.4 + 0.032°CL 1.14 + 0.032°CL
1PHL 2.44 1.1 + 0.024°CL 1.24 + 0.024"CL 141 + 0.026°CL
R 411 0.31 + 0.076°CL 0.30 + 0,076°CL 0.29 + 0.076"CL

ENto PAD 3 2.9 0.08 + 0.058"CL 0.84 + 0.043°CL -0.49 + 0.060°CL
1PLZ 1.18 1.18 + 0.000°CL 1.18 + 0.000°CL 1.18 + -0.000°CL
1PHZ 127 127 + -0.000°CL 1.27 + -0.000°CL 1.07 + -0.000°CL
tPLH 2.56 0.94 + 0.033"CL 0.94 + 0.032°CL 0.94 + 0.032°CL
tPHL 2.01 1,00 + 0.024°CL 1,00 + 0.024°CL 0.96 + 0.025°CL
R 411 0.31+ 0.076"CL 0.30 + 0.076°CL 0.29 + 0.076°CL
TNt PAD [ 2.60 0.53 + 0.045°CL 0.44 + 0.047°CL -0.08 + 0.053°CL
PLZ 1.39 1.39 + 0,000°CL 1.39 + 0.000°CL 1.39 + -0.000°CL
1PHZ 148 1.48 + -0.000°CL 1.48 + -0.000°CL 1.48 + -0.000°CL

PHOT12SH Switchin

g Characteristics

*Range1 : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3:80.00<CL

Delays for typical process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n4[’L: Capacitive Load [pF])
Path Parameter CE:? - gsng Delay Equations [ns]
Range1* Range2* Range3*
tPLH 3.52 1.75 + 0.035°CL 1.84 + 0.034°CL 1.89 + 0.033°CL
TPHL 3.95 2.33 + 0.082°CL 2.51 + 0.029°CL 2.66 + 0.027°CL
Ato PAD R 4.46 0.7 + 0.074°CL 0.74 + 0.074°CL 0.70 + 0.075CL
iF 3.45 1.08 + 0.049°CL 112 + 0.047°CL 1.16 + 0.046°CL
PLH 3.62 1.86 + 0.035"CL 1.95 + 0.034°CL 2.00 + 0.033°CL
1PHL 4.2 2.66 + 0.0317CL 2.62 + 0.032°CL 2.81 + 0.030°CL
R 4.46 0.7 + 0.074"CL 0.74 + 0,074"CL 0.70 + 0.075°CL
ENto PAD tF 4.39 158 + 0,056°CL 2.72 + 0.033°CL 0.64 + 0.059°CL
tPLZ 152 1,52 + -0.000°CL 1.52 + -0.000°CL 1.52 + -0,000°CL
tPHZ 147 1.47 + -0.000°CL 147 + -0.000°CL 1.47 + -0.000°CL
tPLH 3.43 1.67 + 0.035°CL 1.75 + 0.034°CL 1.80 + 0.038"CL
TPHL 4.02 5.2 +0.036°CL 2.57 + 0.029°CL 2.79 + 0.026°CL
R 4.46 0.77 + 0.074°CL 0.74 + 0,074°CL 0.70 + 0.075°CL
TNtoPAD ¢ 2.01 1.67 + 0.043°CL 1.86 + 0,043°CL 1.74 + 0.045°CL
PLZ 1.72 1.72 + -0.000°CL 1.72 + -0,000°CL 1.72 + -0.000°CL
1PHZ 166 1.66 + -0.000°CL 1,66 + -0.000°CL 7,66 + 0.000°CL

*Ranget : CL <50.00, *Range2 :50.00 £ CL £80.00, *Range3:80.00<CL

HDA/C9000 5.0V/3.3V-Polycide-p11/0
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PHOT12/16
5.0V 3-State Non-Inverting Output Buffers with varied slew-rate control

PHOT12SM Switchig?OCharacteristics :

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n4LL: Capacitive Load [pFI])
Path Parameter cEg?g &gng Delay Equations [ns]

' Ranget* Range2* Range3*
tPLH 3.32 1.59 + 0.035°CL 7.66 + 0.033°CL 1,69 + 0.033CL
tPHL 3.57 2.03 + 0.031°CL 2.18 + 0.028'CL 230 + 0.026°CL

Ato PAD R 4.38 0.67 + 0.074°CL 0.65 + 0.075°CL 0.61 + 0.075°CL
iF 3.29 0.88 + 0.048"CL 0.96 + 0.047°CL 1.00 + 0.046"CL
tPLH 3.42 1.69 + 0.035°CL 1.76 + 0.033°CL 1.80 * 0.033"CL
tPHL 3.81 2.30 + 0.030°CL 2.25 + 0.031°CL 2.66 + 0.026°CL
R 4,38 0.68 + 0.074"CL 0.65 + 0.075'CL 0.61 + 0.075°CL

ENtoPAD ¢ 3.80 1.64 + 0.043°CL 1,39 + 0.048°CL 2417+ 0.035°CL
Pz 175 1.75 + -0.000°CL 1.75 + -0.000°CL 1.75 + -0.000°CL
1PHZ 1.84 1.84 + 0.000°CL 1.84 + 0.000°CL 1.84 + -0.000°CL
iPLH 3.23 150 + 0.035°CL 1.57 + 0.083°CL 1,61 + 0.033'CL
TPHL 3.60 197 + 0.033°CL 5.16  0.029°CL 2.32 + 0.027°CL
iR 4.38 0.68 + 0.074°CL 0.65 + 0.075°CL 0.61 + 0.075°CL

TNtoPAD 4.08 0.50 + 0.072°CL 2.03 + 0.041°CL 2.45 + 0.036°CL
PLZ 1.94 1.94 + -0.000°CL 1.94 +-0.000°CL | 1.94 + -0.000°CL
1PHZ 2.10 2.10 + 0.000°CL 2.10 + 0.000°CL 210 + 0.000°CL

PHOT16 Switching Characteristics

*Range1 : CL < 50.00, *Range2 :50.00 £ CL £80.00, *Range3:80.00 <CL

Delays for typlcal process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tR and tg = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?-:?g Jgng Delay Equations [ns]
i Range1* Range2* Range3*

TPLH 2.26 1,08 + 0.024°CL 7,09 + 0.024°CL 7,09 + 0.024°CL

tPHL 194 1.07 + 0.018CL 1.07 + 0.017°CL 1,07 + 0.017°CL

Ato PAD R 3.03 0.30 + 0.055°CL 0.27 + 0.055°CL 0.26 + 0.055°CL
i 195 0.27 + 0.034°CL 0.24 + 0.034°CL 0.21 + 0.035°CL

tPLH 239 1.20 + 0.024°CL 1.21 + 0.024°CL 121 + 0.024°CL

1PHL 217 1.31 + 0.017°0L 1,04+ 0.019°CL 141 + 0.017°CL

R 3.03 0.31 + 0.054°CL 0.27 + 0.055°CL 0.26 + 0.055°CL

EN©oPAD 2.08 0.53 + 0.031°CL 20,13 + 0.044°CL 1,64+ 0.022°CL
1PLZ 137 1.37 + 0.000°L 137 + 0.000°CL 1.37 + 0.000°CL

tPHZ 154 1,54 + 0.000°CL 154+ 0.000°CL 1,54+ 0.000°CL

tPLH 2.20 1,01 + 0.024°CL 1,02+ 0.024°CL 1,02+ 0.024°CL

TPHL 1.94 1.08 + 0.017°CL 1,02+ 0.018°CL 110 + 0.017°CL

R 3.08 0.30 + 0.055°CL 0.28 + 0.055°CL 0.26 + 0.055°CL

TNt PAD ™3¢ 2.06 0.38 + 0,034°CL 20.13 + 0,044°CL 0.85 + 0.082°CL
tPLZ 153 1,63 + 0.000°CL 1.53 + 0.000°CL 153 + -0.000°CL
tPHZ 167 1.67 + -0.000°CL 1.60 + 0.002°CL 172 + -0.000°CL

*Range1 : CL <50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00<CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOT16

5.0V Interface 3-State Non-Inverting Output Buffers with varied slew-rate control

PHOT16SH Switchin (
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n{EL: Capacitive Load [PF)

Characteristics

Path Parameter c?.:? &sng Delay Equations [ns]
i Ranget* Range2* Range3*
tPLH 3.37 1.92 + 0.029°CL 2.06 + 0.026°CL 2.5+ 0.025°CL
TPHL 3.69 2.40 + 0.026°CL 2.56 + 0.023°CL 2.69 + 0.021°CL
Ato PAD R 3.58 0.89 + 0.054°CL 0.91 + 0.054°CL 0.89 + 0.054°CL
i 2.81 0.98 + 0.037°CL 1.06 + 0.035°CL 112+ 0.034°CL
tPLH 3.47 2.02 + 0.029°CL 2.16 + 0.026°CL 2.25 + 0.025'CL
TPHL 3.9 2.45 + 0.029°CL 2.78 7 0.023°CL 2.82 + 0.022°CL
R 3.59 0.89 + 0.054°CL 0.91 + 0.054°CL 0.89 + 0.054°CL
ENoPAD ¢ 3.72 0.68 + 0.061°CL 2.27 + 0.029°CL 1.71 + 0.036°CL
tPLZ 151 1.51 + -0.000°CL 751 + -0.000°CL 1.51 + -0.000°CL
tPHZ 147 1.47 + 0.000°CL T.47 + -0.000°CL 1.47 + -0.000°CL
tPLH 3.08 1.83 + 0.029°CL 1,96 + 0.026°CL 2.06 + 0.025°CL
tPHL 3.72 2.12 + 0.032°CL 2.50 + 0.023°CL 2.72 + 0.021°CL
1R 3.59 0.89 + 0.054°CL 0.91 + 0.054°CL 0.89 + 0.054°CL
TN©PAD ¢ 3.43 1.62 7 0.036°CL 1.39 + 0.041°CL 2.33 + 0.029°CL
PLZ 1.69 1.70 + -0.000°CL 1,69 % -0.000°CL 1.69 + -0.000°CL
1PHZ 1.66 1.66 + -0.000°CL 1,66 + 0.000°CL 1,66 + -0.000°CL

PHOT16SM Switchin

Characteristics

*Range : CL <50.00, *Range? : 50.00 = CL £ 80.00, *Range3 : 80.00 < CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80ngPL: Capacitive Load [PFD
Path Parameter c?-:ga‘{ ggng Delay Equations [ns]

Range1* Range2* Range3*
1PLH 3.01 1.64 + 0.027°CL 1.74 + 0.025°CL 1.81  0.025°CL
tPHL 3.15 1.96 + 0.024°CL 2.09 + 0.021°CL 219+ 0.020°CL

Ato PAD R 341 0.70 + 0,054°CL 0.72 + 0.054°CL 0.71 + 0.064°CL
IF 257 0.77 + 0.036°CL 0.84 + 0.035CL 0.89 + 0.034°CL
1PLH 3.41 1.74 + 0.027°CL 1.84 + 0.025°CL 1.91 + 0.025:CL
tPHL 337 2,09+ 0.025°CL 2.52 + 0.023°CL 2,40 + 0.021°CL
R 341 0.71 + 0.054°CL 0.72 + 0.054°CL 0.71 + 0.054°CL

ENtoPAD ™3¢ 3.01 1.19 + 0.036°CL 0.79 + 0.044°CL 2.16 + 0.027°CL
1PLZ 195 1.95 + -0.000°CL 1.95 + -0.000°CL 1.95 + -0.000°CL_
1PHZ 2.25 2.25 + -0.000°CL 2.25 + -0.000°CL 2.25 + -0.000°CL
tPLH 2.92 154+ 0.027°CL 1.65 + 0.025°CL 172 + 0.025°CL
TPHL 347 179 + 0.028CL 210+ 0.021°CL 2.1 + 0.020°CL
R 341 0.71 + 0.054°CL 0.72 + 0.054°CL 0.71 + 0.054°CL

TNtoPAD ¢ 3.07 1.05 + 0.040°CL 1.00 + 0.041°CL 2.46 + 0.023°CL
tPLZ 2.15 2.15 + -0.000°CL 2.15 + -0.000°CL 215 + -0.000°CL
tPHZ 240 2,40 + -0.000°CL 2.40 + -0.000°CL 2.40 + 0.000°CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL £ 80.00, *Range3 :80.00 < CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOT20
5.0V Interface 3-State Non-Inverting Output Buffers with varied slew-rate control

PHO'f20 Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tf = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?-:?g égng Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 1.89 0.96 + 0.019°CL 0.96 + 0.019°CL 0.96 + 0.019°CL
tPHL 1.72 1,03 + 0.014°CL 1,03 + 0.014°CL 1.04 + 0.014"CL

Ato PAD 1R 2.37 0.22 + 0.043°CL 0.20 + 0.043"CL 0.19 + 0.044°CL
1F 154 0.22 + 0.026"CL 0.20 + 0.027°CL 0.18 + 0.027°CL
1PLH 2.02 1,09 + 0.019°CL 110 + 0.019°CL 110 + 0.019°CL
tPHL 1.96 1.25 + 0.014°CL 1.25 + 0.014°CL 1.33 + 0.013°CL
1R 237 0.22 + 0.043°CL 0.20 + 0.043°CL 0.19 + 0.044°CL

ENto PAD IF 1.66 0.43 + 0.025°CL 0.19 + 0.029°CL 0.57 + 0.025"CL
PLZ 1.24 1,24 + 0.000°CL 1.24 + 0.000°CL 1.24 + 0.000°CL
PHZ 1.36 1.36 + 0,000°CL 1,36 + 0.000°CL 1.36 + -0.000°CL
tPLH 1.83 0.90 + 0.019°CL 0.90 + 0.019"CL 0.90 + 0.019"CL
tPHL 1.73 1,00 + 0.015°CL 1.05 + 0.014°CL 1,05 + 0.014°CL
1R 2.37 0.22 + 0.043°CL 0.20 + 0.043°CL 0.19 + 0.044°CL
TN'to PAD IF 1.64 0.42 + 0.024°CL 0.25 + 0.028°CL 0.28 + 0.028°CL
1PLZ 146 1.46 + 0.000°CL 1.46 + 0.000°CL 1.46 + 0.000°CL
1PHZ 1,58 1,58 + 0.000°CL .58 + 0.000°CL 1.58 + 0.000°CL

PHOT20SH Switchin

Characteristics

*Ranget : CL <50.00, *Range2 :50.00 = CL =80.00, *Range3:80.00 < CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tf = 0.80n4[L: Capacitive Load [pF})
Path Parameter C[I)-:?g &gng Delay Equations [ns]
i Range1* Range2* Range3*

PLH 2.68 155+ 0.023°CL 1.65 + 0.021°CL 1.73 + 0.020°CL
tPHL 2.70 1.89 + 0.016°CL 1.95 + 0.015°CL 1.98 + 0.015°CL

Ato PAD R 282 0.72 + 0.042°CL 0.73 + 0.042°CL 0.72 + 0.042°CL
i 214 0.94 + 0,024°CL 0.89 + 0.025°CL 0.86 + 0.025°CL
PLH 2.80 165 + 0.003°CL 176 + 0.021°CL 1.84 + 0.020°CL
PHL 2.76 1.83 + 0.019°CL 1.70 + 0.021°CL 517+ 0.015°CL
R 2.83 0.74 + 0.042°CL 0.74 + 0.042°CL 0.72 + 0.042°CL

ENtoPAD 261 1.6 + 0.027°CL 1,26+ 0.027°CL 0.01 + 0.043°CL
PLZ 0.91 0.91 + 0.000°CL 0.91 + 0.000°CL 0.91 + 0.000°CL
tPHZ 124 1.24 + -0.000°CL 1.04 + -0.000°CL 1.24 + -0.000°CL
tPLH 2.60 1.46 + 0.023°CL 1.57 + 0.021°CL 1.65 + 0.020°CL
1PHL 2.55 1.55 + 0.020°CL 1,57 + 0.019°CL 1.94 + 0.015°CL
1R 2.83 0.74 + 0.042°CL 0.74 + 0.042°CL 0.72 + 0.042°CL

TNto PAD 13 267 1,03 + 0.033°CL 1.56 + 0.022°CL 20.00 + 0.043°CL
PLZ 1.08 1.08 + -0.000°CL 1.08 + -0.000°CL 1.08 + -0.000"CL
PHZ 146 1.46 + 0.000°CL 1.46 + 0.000°CL 1.46 + -0.000°CL

*Ranget : CL <50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00<CL

HDA/C9000 5.0V/3.3V-Polycide-p11/0
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PHOT24

5.0V Interface 3-State Non-Inverting Output Buffers with varied slew-rate control

PHOT24SH Switchin

Characteristics

Delays for typlcal process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n4[L: Capacitive Load [pF])
Path Parameter CE:?A, S?F Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 2.69 1.63 + 0.021°CL 174+ 0.019°CL 1.83 + 0.018°CL
tPHL 2.80 2.05 + 0.015°CL 212+ 0.014°CL 216 + 0.013°CL

Ato PAD R 2,63 0.76 + 0.038"CL 0.80 + 0.037°CL 0.80 + 0.037°CL
1F 2.11 1.11 + 0.020°CL 1.03 + 0.022°CL 1,00 + 0.022°CL
tPLH 2.80 172+ 0.022°CL 1.84 + 0.019°CL 1.94 + 0,018°CL
tPHL 2.77 1.90 + 0.017°CL 1.77 + 0.020°CL 2.16 + 0.015°CL
R 2.65 0.81 + 0.037°CL 0.82 + 0.037°CL 0.82 + 0.037°CL

EN'to PAD tF 2.58 1,04 + 0.031°CL 1,63 + 0.019°CL -0.56 + 0.046"CL
1PLZ 0.91 0.91 + 0.000°CL 0.91 + 0.000°CL 0.91 + 0.000°CL -
tPHZ 1.24 1.04 + -0.000°CL 1.24 + -0.000°CL 1.24 + -0.000°CL
tPLH 2.60 1,52 + 0.022°CL 1.65 + 0.019°CL 1.74+ 0.018"CL
1PHL 2.57 1,60 + 0.019°CL 1,66 + 0.018°CL 1,92 + 0.015°CL
R 2.65 0.81 + 0.037°CL 0.82 + 0.037°CL 0.82 + 0.037°CL

TNto PAD IF 2.61 1.15 + 0.029°CL 151 + 0.022°CL 0.41 + 0.036"CL
1PLZ 1.08 1,08 + -0.000°CL 1,08 + -0.000°CL 1,08 + -0.000°CL
tPHZ 146 1.46 + 0.000°CL 1.46 + 0.000°CL 1.46 + -0.000°CL

PHOT24SM Switchin <
Delays for typical process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tg and tg = 0.80ngLL: Capacitive Load [pF])

Characteristics

*Range1 : CL < 50.00, *Range2 :50.00 £ CL £ 80.00, *Range3 :80.00 <CL

Path Parameter c?_:';‘ ggng Delfy Equations [ns]
’ Range1* Range2* Range3*
PLH 229 1.33 + 0,019°CL 741+ 0.018°CL 146 + 0.017°CL
tPHL 2.30 147 + 0.017°CL 1.55 + 0.015°CL 1,63 + 0.014°CL
Ato PAD R 240 0.56 + 0.037°CL 0.57 + 0.037°CL 0.55 + 0.087°CL
tF 1.88 0.71 + 0.023°CL 0.73 + 0.023°CL 0.74 + 0.023°CL
tPLH 2.41 1.44 + 0.019°CL 152 + 0.018'CL 1.58 + 0.017°CL
tPHL 2.50 1.60 + 0.018°CL 1.70 + 0.016°CL 151 + 0.018°CL
R 241 0.50 % 0.036°CL 0.58 + 0.037°CL 0.56 + 0.037°CL
ENtoPAD I—¢ 2.50 0.98 + 0,044°CL 172+ 0.015°CL 0.26 + 0.034°CL
PLZ 1.06 1.06 + 0.000°CL 1,06 + 0.000°CL 1,06 + -0.000°CL
tPHZ 1.06 1,06 + -0.000°CL 1,06 + -0.000°CL 1.06 + -0.000°CL
tPLH 2.21 1.5+ 0.019°CL 133 + 0.018°CL 1.39 + 0.017°CL
TPHL 2.26 1.35 + 0.018°CL 144+ 0.016°CL 1.44 + 0.016°CL
R 241 0.50 + 0.036°CL 0.58 + 0.036°CL 0.56 + 0.037°CL
TNW0PAD ¢ 236 1.07 + 0.026°CL 117 + 0.024°CL 1.05 + 0.025°CL
1PLZ 126 1.06 + 0.000°CL 1.26 + 0.000°CL 1.26 + -0.000°CL
tPHZ 1.28 1.08 + -0.000°CL 1.28 + -0.000°CL 1.8 + -0.000°CL

*Range1 : CL < 50.00, *TRange2 :50.00 = CL £80.00, *Range3:80.00 <CL

HDA/C9000 5.0V/3.3V-Polycide-p11/0
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PHOD1/2/4/8/12/16/20/24
5.0V Interface Open Drain Output Buffers with varied slew-rate control

EN TN | PAD
0 1 0
X Hi-Z
1 X Hi-Z

Truth Table

PHOD1 Switching Characteristics

Input: TN, EN
Output: PAD
PAD

Input Loading (SL): All: ™

- TN: 1.7474 —

- EN: 1.7474 EN

—C

I/O Slots: 1

Symbolt

Delays for typical process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tg and tF = 0.80ngFL: Capacitive Load [pF])

Path Parameter c'f_:slaoy (;B%F Delay Equations [ns] ‘
’ Range1* Range2* Range3*

tPHL 11.10 1.49 +0.192*CL 1.49 + 0.192*CL 1.49 + 0.192*CL

ENto PAD tF 20.35 1.18 + 0.383*CL 1.18 + 0.383*CL 1.18 + 0.383*CL

tPLZ 0.70 0.70 + -0.000*CL 0.70 + -0.000*CL 0.70 +-0.000*CL

tPHL 10.87 1.25 + 0.192*CL 1.25 + 0.192*CL 1.25 + 0.192*CL

TN to PAD tF 20.35 1.18 + 0.383*CL 1.18 + 0.383*CL 1.18 + 0.383*CL

tPLZ 0.89 0.89 + 0.000*CL 0.89 +-0.000*CL 0.89 +-0.000*CL

*Ranget : CL <50.00, *Range2 :50.00 £ CL £ 80.00, *Range3:80.00<CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOD2/4
5.0V Interface Open Drain Output Buffers with varied slew-rate control

PHOD2 Switching Characteristics
Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tg = 0.80n§[L: Capacitive Load [pF])

Path Parameter c?;? : 33”;# Delay Equations [ns]
’ Range1* Range2* Range3*
tPHL 5.99 1.18 + 0.096*CL 1.18 + 0.096*CL 1.18 + 0.096*CL
EN to PAD tF 10.18 0.60 + 0.192*CL 0.60 + 0.192*CL 0.59 + 0.192*CL
tPLZ 0.75 0.75 + -0.000*CL 0.75 + -0.000*CL 0.75 +-0.000*CL
tPHL 5.76 0.95 + 0.096*CL 0.95 + 0.096*CL. 0.95 + 0.096*CL
TN to PAD tF 10.18 0.60 + 0.192*CL 0.60 + 0.192*CL 0.59 + 0.192*CL
tPLZ 0.94 0.94 + -0.000*CL 0.94 +-0.000*CL 0.94 + -0.000*CL

PHOD4 Switching Characteristics
Delays for typical process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n{[L: Capacitive Load [pF])

*Ranget : CL <50.00, *Range2:50.00 = CL £80.00, *Range3:80.00 <CL

Path Parameter c?-g?({ ggng Delay Equations [ns]
Range1* Range2* Range3*
tPHL 4.33 1.12 + 0.064*CL 1.12 +0.064*CL 1.12 + 0.064*CL
EN to PAD tF 6.80 0.41 +0.128*CL 0.41 + 0.128*CL 0.41 + 0.128*CL
tPLZ 0.77 0.77 +-0.000*CL 0.77 +-0.000*CL 0.77 +-0.000*CL
tPHL 4.10 0.89 + 0.064*CL 0.89 + 0.064*CL 0.89 + 0.064*CL
TN to PAD tF 6.80 0.41 +0.128*CL 0.41 +0.128*CL 0.41 + 0.128*CL
PLZ 0.97 0.97 + -0.000*CL 0.97 +-0.000*CL 0.97 + -0.000*CL

PHOD4SM Switchin

Characteristics

*Ranget : CL <50.00, *Range2:50.00 = CL=80.00, *Range3:80.00 < CL

Delays for typical process, 25.00°C, Ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?-:smg gﬂF Delay Equations [ns]
’ Ranget* Range2* Range3*
tPHL 4.58 1.37 + 0.064*CL 1.37 + 0.064*CL 1.37 + 0.064*CL
EN to PAD tF 6.82 0.45 +0.127*CL 0.43 + 0.128*CL 0.42 +0.128*CL
tPLZ 0.78 0.78 +-0.000*CL 0.78 +-0.000*CL 0.78 +-0.000*CL
. tPHL 4.34 1.13 + 0.064*CL 1.14 + 0.064*CL 1.14 + 0.064*CL
TN tq PAD tF 6.82 0.45 + 0.127*CL 0.43 +0.128*CL 0.42 + 0.128*CL
tPLZ 0.98 0.98 +-0.000*CL 0.98 +-0.000*CL 0.98 + -0.000*CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL =80.00, *Range3:80.00 < CL

HDA/C9000 5.0V/3.3V-Polycide-p11/O
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PHOD8/12
5.0V Interface Open Drain Output Buffers with varied slew-rate control

PHOD8 Switching Characteristics

Detays for typleal process, 25.00°C, Ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n§TL: Capacitive Load [pF])
Path Parameter cll)_:lsa 535&: Delay Equations [ns]
} Range1* Range2* Range3*
tPHL 2.72 1.11 + 0.032*CL 1.11 +0.032*CL 1.11 +0.032*CL -
EN to PAD tF 3.43 0.25 + 0.064*CL 0.24 + 0.064*CL 0.23 + 0.064*CL
‘ tPLZ 0.92 0.92 +-0.000*CL 0.92 +-0.000*CL 0.92 +-0.000*CL
tPHL 2.48 0.88 + 0.032*CL 0.88 + 0.032*CL 0.88 + 0.032*CL
TN to PAD tF 3.43 0.25 + 0.064*CL 0.24 + 0.064*CL 0.23 + 0.064*CL
tPLZ 1.11 1.11 + -0.000"CL 1.11 +-0.000*CL 1.11 +-0.000*CL

PHOD8SM Switchin

Characteristics

*Range1 : CL <50.00, *Range2 :50.00 £ CL £ 80.00, *Range3 :80.00 < CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tf = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?-g?oy (Esng Delay Equations [ns]
’ Ranget* Range2* Range3*
tPHL 3.24 1.60 + 0.033*CL 1.63 + 0.032*CL 1.64 + 0.032*CL
EN to PAD tF 3.57 0.50 + 0.062*CL 0.45 + 0.063*CL 0.40 + 0.063*CL
tPLZ 0.78 0.78 + 0.000*CL 0.78 +-0.000*CL 0.78 +-0.000*CL
tPHL 3.01 1.36 + 0.033*CL 1.39 + 0.032*CL 1.40 + 0.032*CL
TN to PAD tF 3.57 0.50 + 0.062*CL 0.45 + 0.063*CL 0.40 + 0.063*CL
tPLZ 0.98 0.98 + -0.000*CL 0.98 +-0.000*CL 0.97 + 0.000*CL

PHOD12 Switching Characteristics

*Rangel : CL < 50.00, *Range2 :50.00 = CL £80.00, *Range3:80.00 <CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§LL: Capacitive Load [pF1)
Path Parameter c?_g';‘g_ 33‘?},: Delay Equations [ns)
Ranget* Range2* Range3"
tPHL 2.35 1.14 + 0.024*CL 1.15 + 0.024*CL 1.15 + 0.024*CL
EN to PAD _F 2.60 0.24 +0.047*CL 0.22 + 0.048*CL 0.21 +0.048*CL
tPLZ 1.02 1.02 +-0.000*CL 1.02 +-0.000*CL 1.02 + -0.000*CL
tPHL 2.12 0.91 +0.024*CL 0.91 + 0.024*CL 0.91 +0.024*CL
TN to PAD ik 2.60 0.24 + 0.047*CL 0.22 + 0.048*CL 0.21 + 0.048*CL
tPLZ 1.21 1.21 +-0.000*CL 1.21 +-0.000*CL 1.21 +-0.000*CL

*Range1 : CL < 50.00, *Range2 :50.00 £ CL = 80.00, *Range3 :80.00<CL
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PHOD12/16
5.0V Interface Open Drain Output Buffers with varied slew-rate control

PHOD12SH Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tf = 0.80n§LL: Capacitive Load [pF])
Path Parameter cll)-:?g, &gﬂF Delay Equations [ns]
i Range1* Range2" Range3*
tPHL 3.02 1.71 + 0.026*CL 1.78 + 0.025*CL 1.81 + 0.024*CL
EN to PAD tF 2.86 0.59 + 0.045*CL 0.55 + 0.046"CL 0.52 + 0.047*CL
tPLZ 0.73 0.73 + 0.000*CL 0.73 +-0.000*CL 0.73 +-0.000"CL
tPHL 2.78 1.47 + 0.026*CL 1.54 + 0.025*CL 1.58 + 0.024*CL
TN fo PAD tF 2.86 0.59 + 0.045*CL 0.55 + 0.046*CL 0.51 + 0.047*CL
tPLZ 0.92 0.92 + -0.000*CL 0.92 + -0.000*CL 0.92 +-0.000*CL

PHOD12SM Switchin

Characteristics

*Range1 :CL <50.00, *Range2:50.00 = CL =80.00, *Range3:80.00<CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tf = 0.80n§LL: Capacitive Load [pF])
Path Parameter c[l)-:?g égng Delay Equations [ns]
’ Range1* Range2* Range3*
tPHL 2.82 1.53 + 0.026*CL 1.59 + 0.025*CL 1.62 +0.024*CL
EN to PAD tF 2.81 0.54 + 0.045*CL 0.50 + 0.046*CL 0.46 + 0.047*CL
tPLZ 0.78 0.78 + -0.000*CL 0.78 +-0.000*CL 0.78 + -0.000"CL
tPHL 2.59 1.30 + 0.026*CL 1.36 + 0.025*CL 1.39 + 0.024*CL
TN to PAD tF 2.81 0.54 + 0.045*CL 0.50 + 0.046*CL 0.46 + 0.047*CL
tPLZ 0.98 0.98 + -0.000*CL 0.98 + -0.000*CL 0.98 + -0.000*CL

PHOD16 Switching Characteristics

*Range1 : CL < 50.00, *Range2 :50.00 £ CL = 80.00, *Range3:80.00 < CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tf = 0.80n§LL: Capacitive Load [pF])
Path Parameter c?_:?g &gng Delay Equations [ns]
- ’ Ranget* Range2* Range3*
tPHL 2.10 1.20 + 0.018*CL 1.21 +0.018*CL 1.22 +0.018*CL
EN to PAD tF 1.95 0.26 + 0.034*CL 0.24 + 0.034*CL 0.22 +0.034*CL
tPLZ 1.16 1.16 + -0.000*CL 1.16 +-0.000*CL 1.16 +-0.000*CL
{PHL 1.86 0.97 + 0.018*CL 0.98 + 0.018*CL 0.98 +0.018*CL
TN to PAD tF 1.95 0.26 + 0.034*CL 0.24 + 0.034*CL 0.22 + 0.034*CL
tPLZ 1.36 1.36 + -0.000*CL 1.36 + -0.000*CL 1.36 + -0.000*CL

*Range1 : CL <50.00, *Range2:50.00 = CL. £80.00, *Range3:80.00 <CL
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PHOD16/20
5.0V Interface Open Drain Output Buffers with varied slew-rate control

PHOD16SM Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n§LL: Capacitive Load [pF])
Path Parameter cll).:?g 33%: Delay Equations [ns]
' Range1* Range2* Range3*
tPHL 2.58 1.53 + 0.021*CL 1.63 + 0.019*CL 1.69 + 0.018*CL
EN to PAD tF 2.27 0.63 + 0.033*CL 0.62 + 0.033*CL 0.60 + 0.033*CL
tPLZ 0.83 0.84 +-0.000*CL 0.84 +-0.000*CL 0.83 +-0.000*CL
tPHL 2.35 1.30 + 0.021*CL 1.39 + 0.019*CL 1.46 + 0.018*CL
TN to PAD tF 2.27 0.63 + 0.033*CL 0.62 + 0.033*CL 0.60 + 0.033*CL
tPLZ 1.03 1.03 +-0.000*CL 1.03 + -0.000*CL 1.03 + -0.000*CL

*Range1 : CL <50.00, *Range2 :50.00 £ CL = 80.00, *Range3 :80.00 < CL

PHOD16SH Switching Characteristics

PHOD20 Switching Characteristics

*Range1 : CL < 50.00, *Range2 :50.00 £ CL < 80.00, *Range3:80.00 <CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tg = 0.80n{pL: Capacitive Load [pF})
Path Parameter cll);'sa &gng Delay Equations [ns]
' Range1* Range2* Range3*
tPHL 2.94 1.84 + 0,022*CL 1.95 + 0.020*CL 2.03 +0.019*CL
EN to PAD tF 2.37 0.70 + 0.033*CL 0.71 + 0.033*CL 0.70 + 0.033*CL
tPLZ 0.73 0.73 +-0.000*CL 0.73 + 0.000*CL 0.73 +-0.000*CL
tPHL 2.70 1.61 + 0.022*CL 1.72 + 0.020*CL 1.80 + 0.019*CL
TN to PAD tF 2.37 0.70 + 0.033*CL 0.71 + 0.033*CL 0.70 + 0.033*CL
tPLZ 0.92 0.92 + -0.000*CL 0.92 +-0.000*CL 0.92 +-0.000*CL

Delays for typical process, 25.00°C, lvdd=3.30V, ovdd=5.00V, when tR and tg = 0.80n4[L: Capacitive Load [pF])
Path Parameter c?_:?g'_ &gng Delay Equations [ns]
Range1* Range2* Range3*
tPHL 1.98 1.25 + 0.015*CL 1.28 + 0.014*CL 1.29 + 0.014*CL
EN to PAD tF 1.60 0:28 + 0.026"CL 0.27 +0.027*CL 0.25 +0.027*CL
tPLZ 1.31 1.31 +-0.000*CL 1.31 +-0.000*CL 1.31 +-0.000*CL
tPHL 1.75 1.01 +0.015*CL 1.04 + 0.014*CL 1.06 + 0.014*CL
TN to PAD tF 1.60 0.28 + 0.026*CL 0.27 + 0.027*CL 0.25 +0.027*CL
tPLZ 1.51 1.51 +-0.000*CL 1.51 + -0.000*CL 1.51 +-0.000*CL

*Range1 : CL <50.00, *Range2 : 50.00 = CL £80.00, *Range3:80.00<CL
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PHOD20/24
5.0V Interface Open Drain Output Buffers with varied slew-rate control

PHOD20SM Switching Characteristics

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and t§ = 0.80n§PL: Capacitive Load [pF])
Path Parameter c?;?g 5373; Delay Equations [ns]
: Range1* Range2* Range3*
tPHL 2.45 1.51 + 0.019*CL 1.63 +0.016*CL 1.72 + 0.015*CL
EN to PAD iF 2.01 0.67 + 0.027*CL 0.71 +0.026*CL 0.72 + 0.026*CL
tPLZ 0.89 0.89 + -0.000*CL 0.89 +-0.000*CL 0.89 +-0.000*CL
tPHL 2.22 1.27 + 0.019*CL 1.40 + 0.016*CL 1.49 + 0.015*CL
TN to PAD tF 2.01 0.67 + 0.027*CL 0.71 +0.026*CL 0.72 + 0.026*CL
tPLZ 1.08 1.08 + -0.000*CL 1.08 +-0.000*CL 1.08 + -0.000*CL

PHOD20SH Switchin

Characteristics

*Range1 : CL <50.00, *Range2 :50.00 = CL =80.00, *Range3:80.00 <CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80n§pL: Capacitive Load [pF])
Path Parameter c||);|5ag &33& Delay Equations [ns]
) Range1* Range2* Range3*
tPHL 2.76 1.77 + 0.020*CL 1.91 +0.017*CL 2.01 +0.016*CL
EN to PAD tF 2.13 0.83 + 0.026*CL 0.84 +0.026*CL 0.83 + 0.026*CL
tPLZ 0.78 0.78 + -0.000*CL 0.78 + -0.000*CL 0.78 +-0.000*CL
tPHL 2.53 1.54 + 0.020*CL 1.87 + 0.017*CL 1.78 + 0.016*CL
TN to PAD tF 2.13 0.83 + 0.026*CL 0.84 + 0.026*CL 0.83 + 0.026*CL
tPLZ 0.98 0.98 + -0.000*CL 0.98 +-0.000*CL 0.98 + -0.000*CL

PHOD24 Switching Characteristics

*Range1 : CL <50.00, *Range2 :50.00 = CL =£80.00, *Range3:80.00 <CL

[Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tg = 0.80ngL: Capacitive Load [pF])
Path Parameter c?-:? (;sng Delay Equations [ns]
’ Ranget* Range2* Range3*
{PHL 1.94 1.28 + 0.013*CL 1.32 + 0.013*CL 1.34 + 0.012*CL
EN to PAD tF 1.45 0.30 + 0.023*CL 0.30 + 0.023*CL 0.28 + 0.023*CL
tPLZ 1.4 1.41 +-0.000*CL 1.41 + -0.000*CL 1.41 +-0.000*CL
tPHL 1.7 1.04 + 0.013*CL 1.08 + 0.013*CL 1.10 + 0.012*CL
TN to PAD tF 1.45 0.30 + 0.023*CL 0.30 + 0.023*CL 0.28 + 0.023*CL
PLZ 1.61 1.61 +-0.000*CL 1.61 +-0.000*CL 1.61 +-0.000*CL

“Range1 : CL < 50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00<CL
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PHOD24
5.0V Interface Open Drain Output Buffers with varied slew-rate control

PHOD24SM Swnehm Characteristics

*Range1 : CL < 50.00,

*Range2 : 50.00 £ CL £ 80.00,

PHOD24SH Swntchlnsq Characteristics

*Range3 : 80.00 < CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tR and tF = 0.80n{[L: Capacitive Load [pF])
Path Parameter c?-g?({ &3“2; Delay Equations [ns}]
Range1* Range2* Range3*
{PHL. 2.48 1.55 + 0.019*CL 1.70 + 0.016*CL 1.81 + 0.014*CL
EN to PAD tF 1.96 0.75 + 0.024*CL 0.82 + 0.023*CL 0.84 + 0.023*CL
tPLZ 0.89 0.89 + -0.000*CL 0.89 +-0.000*CL 0.89 + -0.000*CL
tPHL 2.25 1.32 + 0.019*CL 1.46 + 0.016*CL 1.57 + 0.014*CL
TN to PAD tF 1.95 0.75 + 0.024*CL 0.82 + 0.023*CL 0.84 +0.023*CL
tPLZ 1.08 1.08 + -0.000*CL 1.08 + -0,000*CL 1.08 + -0.000*CL

Delays for typical process, 25.00°C, ivdd=3.30V, ovdd=5.00V, when tg and tF = 0.80n§[L: Capacitive Load [pF])

Path Parameter ?_2'53 33‘3; Delay Equations [ne] .
Range1* Range2* Range3*

tPHL 2.79 1.83 + 0.019*CL 1.98 + 0.016*CL 2.10 + 0.015*CL

'ENto PAD tF 2.06 0.91 +0.023*CL 0.92 +0.023*CL 0.93 + 0.023*CL

tPLZ 0.78 0.78 + -0.000*CL 0.78 +-0.000*CL 0.78 +-0.000*CL

tPHL 2.56 1.59 + 0.019*CL 1.75 + 0.016*CL 1.87 + 0.015*CL

TN to PAD tF 2.06 0.91 + 0.023*CL 0.92 +0.023*CL 0.93 +0.023*CL

{PLZ 0.98 0.98 + -0.000*CL 0.98 +-0.000*CL 0.98 + -0.000*CL

*Range1 : CL < 50.00,

*Range?2 : 50.00 = CL = 80.00, *Range3:80.00<CL
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4.5 5.0V Interface Bidirectional I/O Buffers
5.0V Interface Bidirectional Buffer Naming Conventions
PHBwxzuvw
where x and z define the input buffer characteristics, and u, v, and w

define the output buffer characteristics, as described previously.

e.g. PHBSUT12SM is a 5.0V Interface Schmitt Trigger input buffer and tristate output
buffer with12 mA drive and medium slew-rate control
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5.0V Interface Bidirectional Buffers

PHBxUTvw
Bidirectional Tri-state Buffer with Pull-Up, Non-Inverting Input

" I/ PAD

PHBxDTvw
Bidirectional Tri-state Buffer with Pull-Down, Non-Inverting Input

™
wd l PAD

PHBxTvw
Bidirectional Tri-state Buffer with Non-Inverting Input
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5.0V Interface Bidirectional Buffers

PHBxUDvw
Bidirectional Open Drain Buffer with Pull-Up, Non-Inverting Input

- PHBxDDvw
Bidirectional Open Drain Buffer with Pull-Down, Non-Inverting Input

PHBxDvw
Bidirectional Open Drain Buffer with Non-Inverting Input
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