




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Bt501/502

Bt502—ECL DC Characteristics

Parameter Symbol Min Typ Max Units
Input High Voltage (Note 1) VIH -1165 -880 mV
Input Low Voltage (Note 1) VIL -1810 -1475 mV
Output High Voltage (Note 1) VOH -1025 -955 -880 mV
Output Low Voltage (Note 1) VOL -1810 -1705 -1620 mV
Input High Current IIH 10 HA
(Vin = VIH max)
ECL VEE Supply Current IEE 85 mA
See notes below.
Bt502—TTL DC Characteristics
Parameter Symbol Min Typ Max Units
Input High Voltage (Note 2) VIH 2.0 TTL VCC \Y%
+0.5
Input Low Voltage (Note 2) VIL TTL GND 0.8 v
-0.5
Input High Current ITH 70 HA
(Vin=24YV)
Input Low Current IIL -0.7 mA
(Vin=0.4 V)
Output High Voltage (Note 2) VOH 25 \%
(IOH =-2.0 mA)
Output Low Voltage (Note 2) VOL 0.5 \%
(IOL = 16 mA)
Three-State Output Current 102
Vout = VOHmin 10 HA
Vout = VOLmax -10 A
TTL VCC Supply Current ICC 95 mA
TTL (D0-D7) Short Circuit
Output Current 108 —40 -150 mA

Test conditions (unless otherwise specified): “Recommended Operating Conditions” with ECL (D0-D7) loading of 50
Qto-2.0 V. Typical values are based on nominal temperature, i.e., room temperature, and nominal voltage, i.e., 5 V.

The specified limits shown can be met only after thermal equilibrium has been established. Thermal equilibrium is
established by applying power for at least 2 minutes while maintaining a transverse air flow of 400 linear feet per
minute over the device mounted either in the test socket or on the printed circuit board.

Note 1: Relative to ECL VCC
Note 2: Relative to TTL GND
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Bt502—AC Characteristics

Parameter Symbol Min Typ Max Units
TTL --> ECL Propagation Delay (Note 1) 1 0.5 7 ns
ECL --> TTL Propagation Delay (Note 1) 2 2 11 ns
ECL (D0-D7) Enable Time 3 2 11 ns
ECL (D0-D7) Disable Time (Note 1) 4 3 11 ns
TTL(D0-D7) Enable Time 5 0.5 6.5 ns
TTL(D0-D7) Disable Time (Note 1) 6 0.5 6.5 ns

Test conditions (unless otherwise specified):

“Recommended Operating Conditions” with ECL(D0-D7) loading of

50 Q to —2.0 V. TTL input values are 0—3 V with input rise/fall times < 4 ns, measured between the 10-percent and
90-percent points. ECL input values are —0.80 to 2.0 V with input rise/fall times < 2 ns, measured between the
20-percent and 80-percent points. Timing reference points at S0 percent for inputs and outputs. Typical values are
based on nominal temperature, i.e., room temperature, and nominal voltage, i.e., 5 V.

Note 1: Subject to capacitive loading.

DIR

OE*

TTL(DO - D7)

ECL(DO - D7)

TTL -->ECL

/ ECL -->TTL

—

Ordering Information

6
DATA >< DATA
IN OUT
3 = I
DATA >< DATA
ouT IN
Input/Ouput Timing.
Ambient
Temperature
Model Number Compatibility Package Range
Bt501KC 10KH ECL 24-pin 0.3" 0°to +70° C
CERDIP
Bt502KC 100K ECL 24-pin 0.3" 0°to +85° C
CERDIP
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Distinguishing
Features

¢ Greaterthan 200 MHz Bandwidth

* Four Adjustable Delay Lines
in One Package

* Independent Delay Adjustments
for Positive- and Negative-
Going Transitions

¢ Three Selectable Delay Ranges:
10 ns, 20 ns, and 30 ns

* Mode Control for Common
Signal Distribution to All
Channels

* Adjustable Delays via External
Voltages or Currents

¢ Individual GND/VEE Pins per
Delay Section for Superior
Crosstalk Performance

» Cascadable for Greater Delays
and/or Multiple Taps

» 28-pin or 44-pin Plastic J-Lead
(PLCC) Package with
Internal Heat Spreader

Functional Block
Diagrams

DRVMODE - S0

COMPI REXTI VBB COMP2 REXTI

Bt622
Dual Channel

Brooktree Corporation * 9950 Barnes Canyon Rd. * San Diego, CA 92121-2790

Applications

¢ Automatic Test Equipment
* Clocked ECL Circuitry
* CPU System Timing

Bt624
Quad Channel

(619) 452-7580 » (800) 843-3642 » TLX: 383 596  FAX: (619) 452-1249

L622001 Rev. J
Patent Pending

Bt622
Bt624

Very High-Speed
Dual- and Quad-Channel
ECL Delay Lines

Product Description

The Bt622 and Bt624 Adjustable Delay Lines
are designed for high-performance delay
adjustments of high-frequency ECL signals.
The Bt622 is a dual delay line, and the Bt624
is a quad version. Their varied applications
include use in ATE as the prime method of
deskewing multiple channels of a shared
resource system, and the common need of
signal timing adjustments in many clocked
ECL circuits.

Two external delay adjustments are
available for each channel, VDELAY and
VWIDTH. Depending on the selected mode
of operation, the adjustment inputs have
different functions. When independent
falling-edge delay adjustment is not
required, VDELAY delays the input
waveform over the selected ranges, and
VWIDTH is not operational. When the
falling-edge adjustment is enabled, VDLAY
and VWIDTH adjust the delays of the rising
(positive-going) and falling (negative-going)
edges, respectively.

These devices allow for fine deskew
control of multiple signal paths and permit
compensation for differences in positive-
versus negative-going signal delays through
system paths.

The overlapping delay ranges allow for
maximum versatility in optimizing the
necessary delays while maintaining the
required resolutions of adjustments.

Brookiree®
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Pin Descriptions

The signals that are individually assigned for each channel are suffixed by the channel number: 1 and 2 for the
Bt622, and 1 through 4 for the Bt624.

Pin Name ‘ Description

IN, IN* Differential 10KH ECL-compatible inputs. The negative polarity input is indicated by the aste-
risk ("*"). The signal to be delayed is input to the device through this differential pair. Internal
pullups and pulldowns ensure that, when they are left floating, IN will be pulled low and IN*
will be pulled high to yield a stable differential low at the outputs.

OUT, OUT* | Differential ECL-compatible outputs. The negative polarity input is indicated by the asterisk
("*"). The signal to be delayed is output from the device through this differential pair.

DRVMODE A single-ended 10KH ECL-compatible input. The input is internally pulled low. If DRVMODE
is left floating or at ECL logical zero, the device acts as multiple independent delay channels. A
logical one on this pin will distribute the signal input to channel 2 of the Bt624 to all other chan-
nels. The inputs to the other channels are also ORed into the signal path. The Bt622 channel 1 is
driven to channel 2. In this mode the device acts as a skewable signal distribution component
and minimizes the number of necessary connections to the package. Too many connections
would degrade the input signal quality. Since the other channels are also ORed into the signal
path, the fanned-out input signal may act as a modulation to all channels.

VDELAY A voltage-control input that adjusts the delay through the channel. Depending upon the mode of
operation selected by SO and S1, this input is used in conjunction with VWIDTH for overall de-
lay control. Nominal voltage range for this pin is —1.3 to —0.1 V for short and long delays, re-
spectively. A 0.01 pF ceramic capacitor to GND is recommended on this pin for noise reduc-
tion. A constant current is mirrored internally at this pin with the current set by REXT]1.

VWIDTH A voltage-control input that adjusts the delay through the channel. Depending upon the mode of
operation selected by SO and S1, this input is used in conjunction with VDELAY for overall de-
lay control. Nominal voltage range for this pin is —1.3 to —0.1 V. A 0.01 yF ceramic capacitor to
GND is recommended on this pin for noise reduction. The VWIDTH pins are active only if S1
is a logical one or connected to VEE. A constant current is mirrored internally at this pin with

the current set by REXT1.
COMP1 Compensation pin. A 0.1 PF ceramic capacitor must be connected between COMP1 and VEE.
COMP2 'Compensation pin. A 0.1 pF ceramic capacitor must be connected between COMP2 and VEE.
SO A single-ended 10KH ECL-compatible input. A logical zero selects the lower range of delay ad-

justment. A logical one selects the upper range of delay adjustment. The input may be connected
to GND or VEE for a hard-wired range selection. Floating this input will select a logical zero.
This is a global input that affects all channels. Used in conjunction with the S1 input pin, the SO
input selects the range of group delay for given control voltages at the VDELAY and VWIDTH
input pins.

S1 A single-ended three-state input pin. An ECL logical zero disables the VWIDTH pins. Negative
transitions will have the same delays as positive transitions. A logical one (or S1 tied to GND)
will allow the VWIDTH pins to adjust the delays of the negative transitions through the delay
channels. If -3.2 V is exceeded at this input while it is tied to VEE or left floating,
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Pin Descriptions (continued)

Pin Name i Description

the extended delay range, Mode 5, will be enabled. In this mode, the VWIDTH input pins do
not adjust the delay of the negative transition. The VWIDTH pins act as extensions to the
VDELAY control pins. The text contains further explanation of the function of this pin. This
is a global input that affects all channels.

VBB Nominal —-1.3 V output. When delay channels are driven single endedly, the complementary
input may be connected to VBB. (Single-ended operation is not recommended for high-
frequency or high-accuracy applications.) A 0.01 pF ceramic bypass capacitor to GND is
recommended for applications with this pin.

GND Device ground. All GND pins must be connected to ground.

VEE Negative supply, typically —5.2 V. A 0.1 YF ceramic chip bypass capacitor to ground for all
channels is essential for lowest crosstalk performance.

REXT1 Analog input. This input sets a reference current, which is mirrored internally at all VDE-
LAY and VWIDTH control inputs. The nominal voltage at this node is —1.3 V. A 1.3 kQ re-
sistor to ground will develop a 1 mA reference current. Reference currents down to 50 pA
may be used with no degradation in performance. The proper value depends upon the inter-
facing method to the VDELAY and VWIDTH inputs.

REXT?2 ‘ Analog input. This input sets a reference current, which is mirrored throughout all of the in-
ternal gates of the Bt622/624. As such, this current input sets the overall power dissipation of
the products. The current developed here will also alter the minimum delay and size of the
delay range. By decreasing the current, the minimum propagation delay will increase on all
channels and the range of delay for a given VDELAY/VWIDTH input will increase. The
nominal voltage at this pin is —1.47 V. A 2.94 kQ resistor to ground will develop a 500 pA
reference current.

Pinouts for Bt622 and Bt624

28-pin Plastic J-Lead 44-pin Plastic J-Lead
w
m a
=) E - e S
o 5 & & & 2 =
& & & . _83%3%ks 3
S$EsEs 222838883455
8 8 E g ----------
mlmlsls E¥erzodogae
¢ 82! veel [Ja0 . . - OUTI
GNDL onp2 [ a1 S ouTI*
GND1 .. . onp2
IN1 OUT1 oy .. 7
N1+ ouT1* vee Qo 240 ourr
VEEL onp3 i@ o GND3
GND2 GND2 msffz2 21 ouns
NIC oUTZ IN3* ,33' - 21 {] ours+
vees []4 i 5[] GNDa
* S S
IN2 OUT2 oNp4 [ 5 e 9 H ourd
,. mfe i8] oursr
T saSzEm e =
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BHSEZEE 1 3EsREREEE
> a 3 a > X > I > I > I m
n=@ = zZ < E<E<E<E?SR
§28¢ 2848384¢%
> £§283¢c3¢2
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Application Information

Power Supply Decoupling

ALL VEE supply pins should be separately decoupled to
GND with a 0.1 pF ceramic chip capacitor. The bypass
capacitors should be as close as possible to the device.

A ground plane is recommended to provide a low-
inductance ground return path. The individual channels
have separate GND and VEE pins to maintain superior
crosstalk performance. The bypass capacitor for each
channel should be placed between GND1 and VEE1,
GND2 and VEE2, GND3 and VEES3, and so on.

Internal Fanout

The DRVMODE control input is used to internally dis-
tribute the signal present at channel 2 of the Bt624
(channel 1 of the Bt622) to channels 1, 3, and 4 (chan-
nel 2 of the Bt622). This allows the user to terminate a
high-quality signal at only one input, avoiding the larg-
er lumped capacitances involved if multiple package
inputs were daisy chained.

A detailed block diagram for the Bt624 is shown in
Figure 1. DRVMODE enables the AND gate at channel
2 to drive the OR gate at the other channels, thereby
buffering the signal and maintaining signal integrity.
The unused channel inputs are still active. They have
internal pullups and pulldowns to create a logical zero

VDELAYA4

Figure 1. Bt624 Detailed Block Diagram.
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Application Information (continued)

at the inputs, allowing the user to float these inputs by
leaving them unconnected. They may be driven with
signals of their own, however. The application may be
for a gated signal, such as a clock. The clock signal ap-
plied to channel 2 and fanned out through channel 1
may be controlled and gated ON or OFF at channel 1’s
output by asserting a logical zero or one, respectively,
at channel 1’s input.

‘When the signal is internally buffered and distribut-
ed to the other channel inputs, the signal may be de-
layed independently through each channel according to
the mode selected and the signals present at the VDE-
LAY and VWIDTH control inputs.

Ranges of Delay

The SO and S1 control inputs select the range of delay
for the signals through the Bt624. Two main types of
delay are available. In the first type, the input signal is
delayed and the output signal is a delayed version of the
input signal. The other delay type allows independent
delay control of the rising and falling edges.

Table 1 contains descriptions of modes versus con-
trol inputs. Modes 0, 1, and 5 are delays of type 1—
group delays are imposed upon the input signal with no
independent rising- and falling-edge adjustment. The
criteria dictating which of these modes the application
calls for are range of delay needed and the minimum
pulse widths expected. Roughly, mode 0 is a 10 ns de-
lay range, mode 1 is a 20 ns delay range, and mode 5 is
an extended 30 ns delay range.

The equivalent circuit diagrams are depicted in Fig-
ures 2a, b, and ¢ for modes 0, 1, and 5. Modes 0 and 1
delays are adjusted with the channel VDELAY inputs,
only. The VWIDTH control inputs are nonfunctional

and unused. Mode O uses a gate string of 15. Mode 1 has
an additional 10 gates in the signal path to total 25 gates.

Mode 5 (Figure 2c) uses both the VDELAY and
VWIDTH inputs for delay control. When Mode 5 is
implemented, the VDELAY and VWIDTH inputs
should be shorted together and a common control volt-
age should be applied. This extended delay range uses
35 gates in the signal path.

VDELAY -ovvgevececacnsasgonsacacicncanananans,

PP
1 2 15

Figure 2a. Mode 0, 15 Gates.

VWIDTH

Figure 2c. Mode 5, 35 Gates.

. VWIDTH WIDTH

mope | "MPUtPins | gperation | Nominal|  Adi.

# s1 | so Description TSPAN | Range

0 0 0 Unused 10 -

1 0 1 Unused 20 -

2 1 0 | Active, Falling Edge 10 +5

3 1 1 Active, Falling Edge 20 +5

4 4 VYEE-|-49~-| Shortto YBELA¥ 4 — 28 — |- — ——
(Note 1) |

5 VEE 1 Short to VDELAY 30 -

Note 1: Mode 4 should not be used. It is functionally equivalent to mode 1.

Table 1. Delay Ranges Versus Input Configurations.
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Application Information (continued)

Independent Edge Delays

Modes 2 and 3 can independently adjust the delays of
the rising and falling signal edges. Mode 2 is a 10 ns
delay range, and mode 3 is a 20 ns range. The selection
of range depends on the desired range of overall delay
(group delay) of the signal and on the amount of fall-
ing-edge adjustment required.

Figure 3 is a representation of the circuit topology of
modes 2 and 3. The number of delay cells for the fall-
ing-edge adjustment remains constant. The VWIDTH
delay range of adjustment is fixed and is the same for
both modes 2 and 3 at 10 delay elements. The number
of delay cells for the rising-edge adjustments changes
from 15 to 25 for modes 2 and 3, respectively. The
positive-going edge triggers the set input to the S-R
flip-flop. The signal is inverted after it is delayed for
the negative-going edge and triggers the reset input to
the flip-flop.

Note: Upon power-up of the device or when operat-
ing modes are being changed, the S-R flip-flop is in an
indeterminate state. A rising or falling edge that propa-
gates through the channel will correct the situation.
Therefore, before the device is used in mode 2 or 3, a
dummy edge should be applied to the device before
calibration takes place.

The falling-edge adjustment (with VWIDTH) con-
trols the falling-edge delay only; it has no effect on the
rising-edge delay. The VDELAY control has an effect
on both the rising and falling edges. Therefore, delay
calibration should be performed first with VDELAY,
then with VWIDTH. This will be covered more fully
in Calibrating a System Channel.

Figure 4 is a tool to determine whether mode 2 or 3
should be implemented in a particular application.
When VDELAY is at minimum delay, the range of ad-
justment of the falling edge is 0 to +10 ns at the
VWIDTH input. When VDELAY is at maximum de-
lay, the falling edge has —10 to O ns of adjustability.
These points set the ranges of adjustment that are avail-
able at the VWIDTH pin. The shaded area indicates
the operating zone. The user should first determine the
required range of adjustability of the falling-edge ver-
sus the rising-edge position. This will dictate what
range of overall group delay is available for the partic-
ular mode. As an example, if +2 ns of falling-edge ad-
justment is required, the intercepts for the operating
range are at 20 percent and 80 percent of the VDELAY

7-118 SECTION 7

range. This relates to the center 60-percent range of
overall VDELAY. This would allow 8.4 ns and 14.4 ns
of group delay for modes 2 and 3, respectively, each
calculated as 60 percent of the nominal available
range. Similarly, if £1 ns of falling-edge adjustment is
required, 10 percent and 90 percent are the intercepts.
These would allow 11.2 ns and 19.2 ns of adjustment
range for modes 2 and 3, respectively.

Minimum Pulse Widths

The minimum pulse widths through the channels of de-
lay are related to the chosen range of delay. The longer
the range of delay, the longer a very small pulse width
may be delayed before incurring inaccurate tracking
and subsequent pulse swallowing.

The delay elements have bandwidth constraints for
different range configurations and group delay control
voltages. These bandwidth differences limit the accept-
able minimum pulse widths: [TPW(min)] for a delay
channel. )

Figure 5 illustrates the approximate minimum pulse
widths that may be passed through the delay channels.
These are nominal graphs of TPW(min) for the ranges
achievable for modes 0 through 5.

The result of violating these minimum curves is a
missing output pulse, as the pulse is swallowed.

Figure 5 refers to minimum pulse width. For modes
0, 1, and 5, the input and output pulse widths are the
same. Modes 2 and 3 require special consideration for
minimum pulse width involving the input pulse width
[TPW(in)], the rising-edge delay [Tpd(rising)], the fall-
ing-edge delay [Tpd(falling)], and the minimum input
pulse width [TPW(min)].

To obtain the desired output pulse while modes 2
and 3 are being used, the relationship in the following
equation must be maintained:

TPW(in) — Tpd(rising) + Tpd(falling) > TPW(min)

With the Bt622/624, the falling-edge delay of the
output pulse can be programmed for less than (or great-
er than) the rising-edge delay for a positive input pulse
(or negative pulse). If the above relationship is violat-
ed, an undesirable state of operation will exist (see
equivalent circuit of Figure 3).



Brookiree® . Bt622/624

Application Information (continued)

VDELAY - S Rlsmg-edge Delay Path
N SIS N N
S
Mode2=5
Mode 3 = 15 Q —ouT
R

{>—{>——{>&———'
1S 20 10 5

Falling-edge Delay Path

VWIDTH

Figure 3. Modes 2 and 3 Equivalent Circuit.

VWIDTH=-13V

VWIDTH=-0.7V

VWIDTH Range of Delay
(nanoseconds)

VWIDTH =-0.1 V

0 10 20 30 40 50 60 70 80 %

Min Delay Max Delay

VDELAY Range (%)

Figure 4. VWIDTH Delay Range Versus VDELAY.
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Application Information (continued)

As shown in Figure 3, while modes 2 and 3 are be-
ing used, the rising and falling edges of the output
pulse are controlled by setting and resetting, respec-
tively, the output of a flip-flop. The programmed rising
edge will set the flip-flop to output the rising edge
[Tpd(rising)] of the output pulse. The programmed
falling edge will then reset the flip-flop to output the
falling edge [Tpd(falling)] of the output pulse.

If the above equation is not followed, the falling
edge may be programmed for less than (or greater
than) the rising edge for a positive input pulse (or neg-
ative input pulse). In this case, the signal to reset (or
set) the flip-flop will appear prior to the signal to set
(or reset) the flip-flop. The resultant output will not be
a pulse but only a polarity reversal.

Therefore, while modes 2 and 3 are being used, the
input pulse must be sufficient in width to accommo-
date the minimum input pulse width shown in Figure
5, and the difference between the falling- and rising-
edge delays must be as desired.

The mode selection of a particular range of delay
and falling-edge adjustment offers the user great flexi-
bility in optimizing the needs of the applications at
hand. Different range modes use more or less of the
Bt622/624 circuitry. Unused on-chip circuitry is pow-
ered down to allow cooler operation.

40

Sample Application

Figure 6 depicts the Bt622 in a mode-2 application.
The S1 input pin is connected to GND. This programs
a logical one, which enables the VWIDTH pins for ad-
justment of negative transitions through all channels.

The DRVMODE input is set to a logical low (tied to
-5.2 V), which allows channel 1 and channel 2 inputs
to both be valid. If the pin had been a logical one, the
input to channel 1 would also be ORed into channel 2.

Channel 1 is being driven with a differential ECL in-
put as a high-performance application. The SO input is
set low (tied to —5.2 V) to enable the lower delay span
for both channels. The VDELAY and VWIDTH con-
trol inputs are being driven from a current output DAC
(e.g., a Bt110 octal DAC) with 1 mA full-scales. This
offers complete digital programmability of the group
delay (VDELAY) and the fine adjustment of the nega-
tive transitions (VWIDTH). The 1 mA current sources
at these pins are added to the DAC output currents to
enable voltages from —1.3 to —0.1 V, the entire adjust-
ment range.

Channel 2, in contrast, is a lower-performance appli-
cation. The input is driven single-endedly. The invert-
ing input (IN2*) is connected to the VBB output of the
Bt622 to allow proper ECL switching at the —1.3 V
point. The delay control inputs are adjusted by the
trimming resistor (R4) to ground. The VDELAY and

n w
=] =)
M "

Programmed Delay Within Range (ns)
]

_a Mode5

Modes 1, 3

Modes 0, 2

0 T T T T
0 1 2

T
3 4 5

Minimum Pulse Width (ns)

Figure 5. Minimum Pulse Width Versus Group Delay.

7-120 SECTION 7



Brookiree®

Bt622/624

Application Information (continued)

-52V

Differential —k

ECL Input =
Signal Q

52V —4

Single-ended

10KH Input —_9_—__

Signal = T

=52V

a]|——{|—1

Current Adjustments
SR, From Bt110 Octal
3K DAC or equivalent

$ |:> 001 yF
# |:> 0.1pF

50 OHM
Transmission
Line

-Figure 6. Bt622 Typical Applications.

VWIDTH control inputs are shorted together and tied
to this same controlling resistor. Since two control in-
puts are tied together, 2 mA of node current results (1
mA for each input). Therefore, the 500 Q trimming re-
sistor will allow a range of 1 to 0 V. This type of con-
nection is used for less demanding applications where
the relevant timing is only to a single edge, and inde-
pendent adjustment of rising and falling edges is not
needed. With the two inputs commoned to the same
voltage node, the delays of the rising and falling edges
will track and be approximately the same.

The Bt622/624 have open-emitter outputs; thus, they
must be terminated through 50 Q resistors to -2 V at
the end of the transmission paths or the equivalent. Mi-
crostrip layout techniques are recommended. The in-
put signals should also abide by proper high-frequency
layout rules. Possible reflection sources should be min-
imized, and a constant low-impedance transmission
line to the device should be maintained.

Figure 6 shows both channels’ differential outputs
terminated. Single-ended terminations of the outputs
are not recommended for maximum performance. All
differential stages should be equally loaded. Figure 6

also shows each termination resistor with its own by-
pass capacitor to ground for the -2 V termination volt-
age. The use or nonuse of individual capacitors for
each termination resistor is a function of the actual lay-
out, and the resultant ground and —2 V path impedanc-
es. Adjacent termination resistors may be able to use a
single bypass capacitor. Chip resistors are recommend-
ed for maximum performance. Common resistor net-
works are not recommended for optimum operation.

Although the Bt622/624 is designed to operate with
constant power dissipation, the airflow requirement of
400 LFPM is recommended to minimize thermal varia-
tions, which may result in tens of picoseconds of delay
variations.

Maximum performance from the Bt622/624 can
only be obtained by careful layout and evaluation.
Timing measurements in the sub-100 picosecond range
are valid only if great care in the total environment of
the device is observed. Great care was taken to design
and specify these devices for maximum performance
and ease of use. The user should follow these recom-
mendations in the applications and evaluations of the
devices.
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Delay Channel Linearity

Figure 7 is a graph of the delay linearity versus
VDELAY control voltage. The transfer curve is not an
ideal straight line; there is a characteristic nonlinearity
to the curve. The Bt622/624 was not designed to be ul-
tralinear. It is guaranteed monotonic; any decrease in
control voltage will increase the programmed delay.
All modes will exhibit this characteristic curve over
the delay range. The figure calculates the nonlinearity
as a percentage of the full-scale delay span.

Table 1 is a further aid in visualizing the flexibility
of ranges available. Given the two input pins, S1 and
SO, six different range configurations are possible.
Since these ranges are all unique in group delay and
falling-edge adjustment capability, they are enumerat-
ed as mode numbers O through 5. Mode 4 has been
marked through; it is functionally redundant to mode 1.
For this reason, it is not specified in the document and
not tested for performance.

The AC Characteristics section of this document
specifies the sensitivities at the endpoints of the transfer
function for given voltages at the VDELAY control in-
puts. A further aid for determination of the required
DAC resolution necessary for adjustment resolution is

offered in Figure 8. The figure quantifies the approxi-
mate resolutions of delay attainable given different res-
olutions of DACs programming the VDELAY input
pins. The figure separates the DAC resolutions neces-
sary for low and high delay ranges. The VDELAY con-
trol input is a voltage-dependent input. Since the node
has an internal 1 mA current source, a controlling cur-
rent may also be used. A 1 kQ resistor to ground will
generate —1.0 V at the VDELAY or VWIDTH inputs.
Variable currents injected into this node will supply
currents to the current source and, therefore, reduce the
voltage created at the control inputs. If only 8-bit DACs
are available, two current outputs may be added togeth-
er, with one output having a 1 mA full-scale output and
the other DAC having a 125 pA full-scale output. The
effective resolution would then be equivalent to a sin-
gle 11-bit DAC driving the VDELAY pin.

Another method for obtaining greater resolution, but
at the expense of overall range, is use of a fixed
resistor to ground as a coarse adjustment to the
beginning of the required range. A DAC current output
then added into the node will act as a fine dither
adjustment.

—
h

Nonlinearity (% of Full-Scale Range)

-5 y y y
-1.3 -1.1 -0.9 -0.7 -0.5 -0.3

Vdelay (volts)
Figure 7. Bt622/624 Delay Linearity
Versus VDELAY.
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DAC Resolution
. (# of bits)
Nominal
Picoseconds/LSB Modes Modes
0,2 1,3
156.0 6 7
78.0 7 8
39.0 8 9
19.0 9 10
9.7 10 11
49 11 12
2.4 12
-0.1

Figure 8. Bt622/624 Delay
Versus DAC Resolution.
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Application Information (continued)

Calibrating a System Channel

When the Bt622/624 delay lines are used to calibrate
positive- and negative-going transitions, it is necessary
to calibrate the positive-going transitions first. This is
the case when mode 2 or 3 is implemented.

Figure 9 is a graphic representation of channel cali-
bration with these devices. In Figure 9a, the adjustment
is made at the VDELAY pin to move both polarities of
transitions from t0 to t1. The falling edge moves less
than the rising edge, but only the positive-going edges
are being calibrated. Although both edge polarities are
being adjusted, only the positive-going edge is relevant
to the system at this point in the calibration. The
VWIDTH adjustment pin is programmed for midscale
while the positive edge is calibrated.

When the positive-going edge has been calibrated,
the negative-going edges are calibrated at the
VWIDTH pin. The VWIDTH pin can now be adjusted
to provide more or less delay for the negative-going
edges. Figure 9b indicates that the edge is being moved
more positive by t3 ns. The rising-edge delay remains
constant when the VWIDTH pin is adjusted.

‘When a system channel is calibrated in mode 2 or 3,
the output flip-flop must first be set to a determinate
state. Figure 3 is a graphic representation of the circuit.

S A

111

111
L1/

ouT

A

t0

tl

Upon power-up of the part, the output S-R flip-flop is
indeterminate. An input edge, either rising or falling,
will set the output to the correct state, and calibration
may proceed from there.

Also, when a system channel is calibrated in mode 2
or 3, a large pulse width should be allowed. When a
small pulse width is applied (less than 10 ns) and cali-
bration is proceeding on the rising edge by varying the
VDELAY control, the pulse could disappear if the
VWIDTH control is at or near minimum voltage. If
VDELAY is set at or near maximum voltage (-1.3 V)
and VWIDTH is set at or near minimum voltage (-0.1
V), the falling edge is delayed —10 ns with respect to
the rising edge. This means that the pulse can no long-
er exist. For this reason, calibration should take place
with pulses greater than 20 ns. Fine adjustments to
VDELAY and VWIDTH may subsequently be made
with small pulse widths.

When this calibration is complete, the channel has
been deskewed to other channels. Any variation of de-
lay between positive- and negative-going signals from
the beginning to the end of the system channel has
been accounted for and adjusted out.

VA
vy

-

0

a. Servo the Group Delay at VDELAY Pin.

Sy

ouT

b. Servo the Negative Transition at VWIDTH Pin.

Figure 9. Bt622/624 Channel Calibration.
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Application Information (continued)

Control Voltage Circuits

The output delay control pins VDELAY and VWIDTH
can be interfaced with a current-output DAC (as in the
Bt110), a voltage-output DAC, or a resistor connection
to ground.

The VDELAY and VWIDTH nodes, as described in
the Pin Descriptions section, are inputs to internal cur-
rent sinks. This is graphically indicated in Figures 10a
and 10b.

Figure 10a shows the connection to a current-output
DAC. For this discussion, Ventrl will equal VDELAY
or VWIDTH. The resistor value for R1 should be cho-
sen so that the required full-scale control voltage,
Ventrl, is generated by the referenced current I. This
full-scale voltage will be generated with the DAC out-
putting zero current. As the DAC sources more current
into the node, less current flows through the resistor
R1. Therefore, the voltage generated across the resistor
decreases and generates the minimum control voltage.
So, the equation is:

Ventrl = (Idac-1)*R1.

Figure 10b indicates the connection for a positive
voltage-output DAC controlling Vcentrl. As shown, the
combination of current source I and resistor R1 gener-
ates the proper offset voltage, and resistor R2 generates
the required attenuation.

The method with which to calculate the resistor val-
ues R1 and R2, given the DAC output voltages and
Ventrl endpoints, is as follows:

Ventrl = Vdac*(R2/(R1 + R2) - I¥R1*R2/(R1 + R2)

yviin

A =R2/(R1 +R2) and B =R1*R2/(R1 + R2)
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)
Ventrl = Vdac*A-1*B
and assuming

0 V £ Vdac £ Vdac(max) and,
Ventrl(min) < Ventrl £ Ventrl(max),

then, isolating A and B, and substituting yields,

B =-Ventrl(min)/T ,
A = [Ventrl(max) + B*I)/Vdac(max),

and

R2 =B*(1 + A/(1-A))
R1=R2*(1 - A)/A.

For example:

0V<Vdac<7V,

-1.0V<-0.1V,and,

I=10mA.

Substituting into the above equation

B =1.0 V/1.0 mA = 1000 Q,

A=(-0.1V +1000 Q*1.0mA)/7V=0.128 V,
R2 =1000*[1 + 0.128/(1 - 0.128)] = 1148 Q

and
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Application Information (continued)

VDELAY/VSKEW

1=1.3 V/REXT1
. =1 mA (nominal)

Figure 10a. Control Voltage from IOUT DAC.

VDELAY/VSKEW

1=1.3 V/REXT1
=1 mA (nominal)

Figure 10b. Control Voltage from VOUT DAC.
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Recommended Operating Conditions

Parameter Symbol Min Typ Max Units
Device Ground GND 0 0 0 v
Negative Power Supply VEE -4.9 -5.2 5.5 v
Ambient Operating Temperature TA 0 +70 °C
Thermal Resistance
Junction to Air
Bt622KHJ
Still Air 6JA 48.8 °CIW
50 LFPM of Airflow 0JA 355 °CIW
400 LFPM of Airflow 0JA 26.4 °CIW
Bt624KHJ
Still Air 6JA 41 °CIW
50 LFPM of Airflow 6JA 33 °CIW
400 LFPM of Airflow 0JA 21 °CIW
Junction to Case
Bt622KH]J 6JC 11.3 °CI/W
Bt624KHJ eJC 124 °C/W

Thermal equilibrium is established by applying power for at least 2 minutes while maintaining a transverse air flow of
400 linear feet per minute (LFPM) over the device mounted either in the test socket or on the printed circuit board.

Absolute Maximum Ratings

Parameter Symbol Min Typ Max Units
VEE (relative to GND) 0 6.0 \Y
Voltage on any Digital Pin VEE v
Output Current =50 mA
Ambient Operating Temperature TA -55 +70 °C
Storage Temperature TS -65 +150 °C
Junction Temperature T +150 °C
Soldering Temperature TSOL 260 °C
(5 seconds, 1/4" from pin)

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress rating only, and functional operation of the device at these or any other conditions above those listed in the
operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.
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DC Chéracteristics

Parameter Symbol TA (°C) Min Typ Max Units
Digital Input High Voltage (Note 1) 0 -1170 -840 mV
IN, IN* VIH +25 -1130 -810 mV
+70 -1070 =735 mV
Digital Input High Voltage (Note 1) 0 -1170 0 mV
DRVMODE, S0, S1 VIH +25 -1130 0 mV
+70 -1070 0 mV
Digital Input Low Voltage (Note 1) 0 -1950 -1480 mV
IN, IN* VIL +25 -1950 -1480 mV
+70 -1950 -1450 mV
Digital Input Low Voltage (Note 1) 0 VEE -1480 mV
DRVMODE, SO VIL +25 VEE -1480 mV
+70 VEE -1450 mV
Digital Input Low Voltage (Note 1) 0 -2100 -1480 mV
S1 VIL +25 -2100 -1480 mV
+70 -2100 -1450 mV
S1 Third State (Extended Delay) FULL VEE R -3.2 \Y
0 -1020 -760 mV
Digital Output High Voltage VOH +25 -980 =730 mV
(Note 1) +70 -920 -680 mV
0 -1950 -1630 mV
Digital Output Low Voltage VOL +25 -1950 -1630 mV
(Note 1) +70 -1950 -1600 mV
Input High Current (Vin = VIHmax)
IN, DRVMODE, S0, S1 IIH FULL 100 250 HA
IN* ITH FULL -100 -20 HA
Input Low Current (Vin =VILmin)
IN, DRVMODE, S0, S1 IIL FULL 40 150 pA
IN* 1L FULL -100 —40 HA

See test conditions and note at the end of this section.

PERIPHERALS 7-127



Bt622/624

Brooktree®

DC Characteristics (continued)

Parameter Symbol TA (°C) Min Typ Max Units
VEE Supply Current
Quad Channel (Bt624)
Mode 0. IEE FULL 240 300 mA
Modes 1, 2 FULL 300 370 mA
Modes 3, 5 FULL 360 450 mA
Dual Channel (Bt622)
Mode 0 IEE FULL 160 215 mA
Modes 1, 2 FULL 195 230 mA
Modes 3, 5 FULL 230 280 mA

Test conditions (unless otherwise specified):

“Recommended Operating Conditions” with all OUT and OUT*

outputs terminated through 50 Q to -2.0 V, REXT1 = 1.3 kQ, and REXT2 = 2.94 kQ. All parameters specified at
0°C are guaranteed by characterization and are not 100-percent production tested. Typical values are based on

nominal temperature, i.e., room temperature, and nominal voltage, i.e., -5.2 V.

The specified limits shown can be met only after thermal equilibrium has been established. Thermal equilibrium is
established by applying power for at least 2 minutes while maintaining a transverse air flow of 400 linear feet per
minute over the device mounted either in the test socket or on the printed circuit board.

Note 1:  Relative to GND.
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AC Characteristics

Parameter Symbol Min Typ Max Units
Propagation Delays (Note 1)
Minimum Delays
MODE S1 SO VDELAY VWIDTH
0 0 0 -01V X TPDmin 4.6 6.5 7.9 ns
1 0 1 01V X TPDmin 7.2 9.1 11.0 ns
2 1 0 01V -01V TPDmin 5.4 7.1 8.6 ns
3 1 1 01V 01V TPDmin 7.9 9.9 12.3 ns
S VEE 1 -01V -01V TPDmin 10.7 12.9 15.9 ns
Delay Adjustment Ranges
MODE
0 Vcontrol = VDELAY TPDspan 10.0 15.0 20.0 ns
1 Vcontrol = VDELAY TPDspan 17.3 25 32.0 ns
2 Vcontrol = VDELAY & VWIDTH TPDspan 10.0 16.3 20.0 ns
3 Vcontrol = VDELAY & VWIDTH TPDspan 17.3 26.3 32.0 ns
5 Vcontrol = VDELAY & VWIDTH TPDspan 25.0 36 44.0 ns
Rising-Edge Delay Versus VWIDTH Delay
Change (Modes 2 and 3) (Note 4) +30 ps
Delay Versus Frequency (Notes 2 and 4) 50 ps
VWIDTH Range of Adjustment
(Mode 2 or 3 Only)
VWIDTH=-0.1Vto-1.3V 7.0 10.0 13.0 ns
Rising- to Falling-Edge Delay Matching
Modes 0, 1, 5 (Note 4) -100 ps
Modes 2, 3 (Notes 4, 5) 1 ns
| Propagation Delay Tempco (Notes 3 and 4) 0.05 % TPD/ °C

Output Rise/Fall Times (20% to 80%)
(Note 4) Tr, Tf 850 ps

Power Supply Rejection Ratio (Note 4) PSRR 0.5 * % TPD/V

Test conditions (unless otherwise specified): “Recommended Operating Conditions” with TA = 25 °C with 400 LFPM of
airflow, and all outputs terminated with 50 Q to -2.0 V. Timing reference points at the differential crossing points for input
and output signals, REXT1 = 1.3 kQ, and REXT2 = 2.94 kQ. All input signals are fully differential. Values are based on
nominal temperature and supply voltage of -5.2 V.

Note 1:  All measurements refer to both rising and falling edges for modes 0, 1, and 5, and rising edges only for modes 2 and
3. DRVMODE is logically low. Delay adjustment ranges are the difference in propagation delay with Vcontrol at
-1.3 Vand -0.1 V. Modes 2, 3, and 5 delay minimums and delay ranges are measured with VWIDTH = VDELAY.

Note 2: Delay versus frequency characteristics are measured by setting VDELAY = VWIDTH = -0.7 V. The delay is
measured for both rising and falling edges of a pulse at a 10 MHz repetition rate (100 ns period). The rising- and
falling-edge delays are again measured at a 100 MHz repetition rate (10 ns period). The variation in delays is the
delay versus frequency. Measurements are performed with a pulse width of 5 ns.

Note 3: For example, 5 ps/ °C when programmed for a 10 ns delay (see Figure 11).

Note 4: Not 100-percent tested, based upon characterization data.

Note 5: The falling-edge delay is longer than the rising-edge delay for modes 2 and 3 when Vcontrols =-0.1 V.

The specified limits shown can be met only after thermal equilibrium has been established. Thermal equilibrium is
established by applying power for at least 2 minutes while maintaining a transverse air flow of 400 linear feet per minute
over the device mounted either in the test socket or on the printed circuit board.
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AC Characteristics (continued)

0.08 ]—---------------------------------------------------------------------------

0.06 3

oaw B8 o9

vdelay

. Tempco?2 (35-45),400 LFPM O Tempcol,3 avg(35-45), 150 LFP!

Figure 11. Tempco Versus Vdelay, 35°—40°C, Mode 5.
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Timing Waveforms

All Modes

TPD min

ik
o[

|
OUTPUT 7{

(VDELAY=VWIDTH=-0.1 V)

TPD span

|
OUTPUT 1 7!

(VDELAY=VWIDTH=-1.3 V)

Modes 2 and 3 Only

INPUT ___/_—\

VWIDTH=-1.3V

(-13 V< VDELAY <-0.1V) VWIDTH= —0.1 V | |
. 1 [
TPD span (VWIDTH)
Ordering Information
Ambient
Temperature
Model Number Package Range
Bt622KHJ 28-pin PLCC 0°to +70° C

(with internal
heat spreader)

Bt624KHJ 44-pin PLCC 0°to +70° C
(with internal
heat spreader)
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Distinguishing Features Applications

¢ Up to 50 MHz Bandwidth * CPU Clock Timing

¢ 15 ns Minimum Input Pulse Width * Memory Timing

* Monolithic CMOS Construction * Pulse Generator Circuits

Programmable Full-scale Delays
20400 ns

¢ 50 mW Typical Power

 Five Buffered Taps at 20, 40, 60,
80, and 100% of Full-scale
Delay

* Output Delay Accuracies to +10%

or 13 ns, whichever is greater

Bus Interface Timing

Functional Block Diagram

D0 D1 VCC GND R/C COMP

TAP5

TAP1 TAP2 TAP3 TAP4

Brooktree Corporation * 9950 Barnes Canyon Rd. * San Diego, CA 92121
(619) 452-7580 » (800) VIDEO IC » TLX: 383 596 * FAX: (619) 452-1249
L630001 Rev. D k

Bt630

Monolithic CMOS
High Bandwidth
Programmable Range
20400 Nanoseconds
5-Tap Delay Line

Product Description

The Bt630 is a buffered tapped delay line
with input and output compatibility to TTL
logic families.

The Bt630 is useful for generating multi-
ple edges from a clock signal at its input. The
five delay taps are at the 20%, 40%, 60%,
80%, and 100% points of the programmed
full-scale delay.

Unlike fixed tapped delay lines, the Bt630
is adjustable in full-scale delay from 20-400
ns. This flexibility allows the user a range of
delays that would be impossible without a
large inventory of different, fixed span,
tapped delay lines.

Selection of the full-scale delay is per-
formed by a coarse and fine adjustment. The
coarse adjustment is set by two digital input
bits. The four selectable ranges are 20-50,
40-100, 80-200, and 160400 ns.

The fine adjustment is set by an external
resistor and capacitor. Fixed value compo-
nents may be used, or variable resistors can
be employed to adjust delays individually.
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Pin Description

N‘;::e Description
DO, D1 | The digital control inputs which select the operating full-scale delay range. DO is the LSB. The truth
table for range value is:
D1 DO RANGE
0 0 20-50 ns
0 1 40-100 ns
1 0 80-200 ns
1 1 160400 ns
R/C The node where a resistor and capacitor connect to set up the precise full-scale delay for a given
range selected by pins D1 and DO.
COMP A compensation pin where a 0.1 pF filter capacitor to ground is connected. The nominal voltage at
this point is 3.3 V.
IN The input to the delay line. TTL-compatible input thresholds.
TAP5 The full-scale delay output. TTL compatible.
TAP4 The 80% of full-scale delay output. TTL compatible.
TAP3 The 60% of full-scale delay output. TTL compatible.
TAP2 The 40% of full-scale delay output. TTL compatible.
TAP1 The 20% of full-scale delay output. TTL compatible.
VCC Power input pin, 5 V nominal. A 0.1 pF ceramic capacitor to ground is recommended for bypassing.
GND Power ground pins.
TP This is a manufacturing test pin. No connection should be made to this pin by the user.
(Unused outputs should be left open.)
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Application Information

Power Supply

COMP and VCC pins should be separately decoupled
to GND with 0.1 PF ceramic capacitors. The bypass
capacitors should be as close as possible to the device
pins.

Upon power up of the Bt630, approximately 100
milliseconds should be allowed for the device to settle
on its programmed delay. After this time, the device
will meet specifications of performance.

Applications

The full-scale delay of the Bt630 is set with an external
resistor/capacitor combination and two digital bits of
range control. The digital ranging bits offer the selec-
tion of the range in coarse increments. The resistor/

+5V
Range Control

Digitally
Programmed or {
Hard-wired to
GND or VCC.

capacitor combination allows the user to fine tune the
selected delay within the range. Cp and Rp are the pro-
gramming capacitor and resistor combination (see Fig-
ure 1). Once the range has been selected via the digital
control bits and given a fixed value capacitor, the delay
can be adjusted over a 2:1 range using Rp.

The ranges available using the digital control bits
are indicated in Table 1. The base period, Tbase, is con-
trolled by the digital bits. The overall delay follows the
formula:

Tdelay = [Rp * (Cp + 1.8)J/k

where k varies, based on Tbase.

* = 0.1 microfarad ceramic capacitor, 10%.

Figure 1. Bt630 Typical Application.

Range k
0 32
1 16
2 8
3 4

Range of
Tbase Delays
20 ns 20-50 ns
40 ns 40-100 ns
80 ns 80-200 ns
160 ns 160—400 ns

Table 1. Bt630 Delay Ranges.
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Application Informationcontinued)

The relationship in Table 1 allow for common units to
be used in the equation,

Tdelay (ns) = [Rp(kQ2) * (Cp(pF) + 1.8 pF)]/ k

where 1.8 pF is attributed to package capacitance. Rec-
ommendations are to choose Cp and Rp so that Cp is a
1% mica capacitor (this is a low-cost, easily-obtained
value with temperature coefficients of £100 ppm/°C)
and Rp is a metal-film type resistor (easily obtained in
100 ppm/°C, e.g., RN55D, down to +25 ppm/°C, e.g.,
RNSSE, and temperature coefficients with a tolerance
of 1% to 0.1%).

Jitter

Preliminary characterization data taken to categorize
jitter shows that the amount of jitter is directly depen-
dent upon the combination of the programming resis-
tance (Rp) and capacitance (Cp) used to set the full-
scale delay. To a lesser extent, jitter is also dependent
upon the range and tap selected to obtain the desired
delay of the device.

It can be reduced substantially by using the lowest
combination of Rp and Cp possible in fine tuning the
desired full-scale delay of the device. Values of Rp and
Cp should be chosen as close as possible to the speci-
fied minimum product of

Rp(Q) * Cp(F) > 400 * 10~
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This will ensure that the delay of the device is in
accordance with that specified by the Tdelay formula
and will substantially reduce the amount of jitter. It is
imperative to use the lowest possible RpCp combina-
tion if a reduction in the amount of jitter is desired.

The apparent jitter of the device has also been found
to increase with both range (0-3) and tap (1-5). There-
fore, to further minimize the jitter of the device, the
lowest range along with the lowest of the 5 taps avail-
able should be used with the minimum combination of
RpCp. The relationship between the combination of
RpCp and range for apparent jitter of the device is
shown in Figure 2 with Cp = 100 pF and Rp from 6-16
kQ for tap S.

Even though the relationship as shown in Figure 2 is
not linear, the following formulas have been derived to
assist in determining the approximate jitter (peak-to-
peak) present for the chosen RpCp combination within
each range of operation (shown in Figure 3).

Typical Jitter (ns, peak-to-peak)
Range where Rp (in kQ), Cp (in pF)
0,1 (0.0032*Rp * Cp) - 1.8
2 (0.0036 *Rp * Cp) - 1.9
3 (0.0045 * Rp * Cp) — 2.3

In summary, to reduce the amount of jitter in the
delay, the combination of RpCp should be as close as
possible to the specified minimum, and the lowest
range and the lowest tap should be used.
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Application Information(continued)

Jitter (ns)

Rp (kQ)
Figure 2. Typical Jitter versus Rp (at 25°C with Cp = 100 pF).
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Resistance (kQ)

Figure 3. Typical Jitter versus Rp by Range Using Formulas (at 25°C with Cp = 100 pF).
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Recommended Operation Conditions

Parameter Symbol Min Typ Max Units
Positive vCC 4.75 5.0 5.25 A%
Ambient Operating Temperature TA 0 +70 °C
Absolute Maximum Ratings
Parameter Symbol Min Typ Max Units
VCC (relative to GND) 7.0 \'
Voltage on any Digitial Pin GND-0.5 VCC+0.5 \"
Output Current (any one output) =50 mA
Ambient Operating Temperature TA -55 +125 °C
Storage Temperature TS 65 +150 °C
Junction Temperature ) +150 °C
Soldering Temperature TSOL 260 °C
S seconds, 1/4” from pin)

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those listed in the operational sec-
tions of this specification are not implied. Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.
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DC Characteristics

Parameter Symbol Min Typ Max Units
Digital Inputs
Input High Voltage VIH 2.0 VCC+0.5 Vv
Input Low Voltage VIL GND-0.5 0.8 v
Input High Current (Vin =2.4 V) IH -10 10 HA
Input Low Current (Vin = 0.4 V) IIL -10 10 HA
Input Capacitance (Note 1)
(f=1MHz, Vin=2.4V) CIN 10 pF
Digital Outputs
Output High Voltage VOH 24 33 v
(IOH =-0.4 mA)
Output Low Voltage VOL 0.4 v
(IOL = 16 mA)
VCC Power Supply Rejection PSRR 0.2 %IV
(Measured at TapS, Range = 0) (Notes 1 and 2)
VCC Supply Current
Static—No Input Signal ICC (static) 10 25 mA
25 MHz Input Signal ICC(dynamic) 30 45 mA
Output Drive /Tap 10 TTL Loads
Output Drive/ all Taps (Note 3) 20 TTL Loads
Programming Capacitance (Notes 1 and 4) Cp 300 pF
Programming Resistance (Notes 1 and 4) Rp 6 16 kQ

Test conditions (unless otherwise specified): “Recommended Operating Conditions” with Cp = 100 pF, Rp = 8.0 kQ and 16 kQ at 7
25°C. All parameters specified at 0°C and 70°C are guaranteed by characterization and are not 100 percent production tested.

Note 1: Not tested in production. Based on characterization data.

Note 2: PSRR as a percentage change in Tdelay versus supply voltage.

Note 3: More loads may be driven with degraded delay accuracy specification. See Figure 4, Output Delay versus Loading. One
TTL load is defined as Vil = 0.4 V max at il = 1.6 mA and Vih = 2.4 V min at 40 pA.

Note 4: The product of Rp and Cp must be greater than 400 x 1072, Rp(Q)* Cp(F) = 400 x 1072, to ensure output delay according
to the formula for Tdelay = [Rp * (Cp + 1.8)1/k.

PERIPHERALS 7-139



Bt630

AC Characteristics

Parameter Symbol Min Typ Max Units
Minimum Input Pulse Width
at Minimum Delay
Range0, 1,2 TPWH, TPWL 10 ns
Range 3 TPWH, TPWL ‘15 ns
at Maximum Delay
Range 0 TPWH, TPWL 20 ns
Range 1 TPWH, TPWL 25 ns
Range 2 TPWH, TPWL 35 ns
Range 3 TPWH, TPWL 45 ns
Delay Accuracy (Note 1) Tdelay -10 +10 % of nominal
or
(Rising or Falling Signals) -3 +3 ns
Delay Tempco (Note 2)
Range 0 5 15 ps/°C
Range 1 10 20 ps/°C
Range 2 20 25 ps/°C
Range 3 40 50 ps/°C
Output Rise/Fall Time Tr, Tf 2 ns
(Measured at 0.6 V and 2.4 V)

AC characteristics test conditions (unless otherwise specified): “Recommended Operating Conditions™ with all outputs loaded
with 1 TTL load (plus 20 pF lumped capacitance). Input signal per timing diagram (Figure 5) with input Tr, Tf = 2 ns (20 percent

to 80 percent).

Note 1: Tdelay is guaranteed at 25°C and nominal V¢ (5.0 V) only. Tdelay is specified for all taps from input to tap output with
Cp = 100.0 pF and ideal Rp resistor value. Nominal delays are calculated using the formula Tdelay = [Rp * (Cp + 1.8))/k.
If £10 percent of Tdelay nominal is < 3 ns, then %3 ns is the delay accuracy. Tolerances on Cp and Rp add to the Tdelay

accuracy specification.

Note 2: For optimum performance, choose low-temperature coefficient components for Rp and Cp.
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AC Characteristics (continued)

31T . CL =50pF

CL=30pF

CL=15 pF

Output Delay Variation
(Nanoseconds)
N~
|
I

Output Load (TTL Loads)

Figure 4. Output Delay versus Tap Loading.

TPERIOD —_—]

TpwH TpPwL

Tf

Figure 5. Timing Diagram.
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Brookiree®

Ordering Information
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Ambient
Temperature
Model Number Package Range
Bt630KP 14-pin Plastic DIP 0°C to +70°C
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Packaging Brookiree®
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Brookiree® Packaging
Part Numbering System

Bt458 K G 125

l——— optional speed gradeout information. For VIDEODACs and

RAMDAG:s, specifies MHz.
package type:

C CERDIP

CJ]  ceramic J-lead (CERQUAD)

D  ceramic sidebraze DIP

F  ceramic flatpack (with heatsink)

FN  ceramic flatpack (no heatsink)

G  ceramic PGA

L  ceramic leadless chip carrier

P  plastic DIP

PJ  plastic J-lead (PLCC)

PF  plastic Quad flatpack

S 150 mil SOIC

SW 300 mil SOIC

HJ  plastic J-lead (PLCC with heatsink)
performance gradeout:

B -25t0+485 °C

K 0to+70 °C
(0 to +85 °Cfor 100K ECL)

L 0to+70 °C, Low power

S -55t0+125 °C

For other than standard grades, refer to the n

individual datasheet for letter designation.

basic model number

100-149 D/A converters
200-249 A/D converters
250-299 imaging components
300-399 reserved .
400-449 graphics peripherals
450-499 RAMDACs
500-599 general components
600-699 ATE components
700-799 reserved

800-899 reserved

900-999  reserved
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Packaging Brookiree®
Device Marking (Top)

Bt

Bt458KG125
7277 YYWW

part number

date code (YY = year, WW = work week)

lot number (last three digits)
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Brookiree* Packaging

Thermal Resistance Information

Power Dissipation Calculations

The maximum power dissipation that an IC can tolerate is determined by the thermal impedance
characteristics of the package. The equation to find the allowable power dissipation at a given ambient
operating temperature is:

PD = (TI-TA) /6 JA

where:
PD = power dissipation at ambient operating temperature
TJ = maximum junction operating temperature (typically 150 °Cis used)
TA = maximum ambient operating temperature (free air)
0 JA = typical thermal resistance of junction to ambient (°C/ W)

Packaging Notes
1. Unless otherwise indicated, all thermal impedances listed are typical range values or values in static

free air for the package only. These impedances will vary when additional heat-sinking capability is
provided through PCB solder attachment or air flow.
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Packaging

Plastic DIP Packages

16-Pin 0.3" Plastic DIP

6JA=75°C/W . 0.745-0.785
[18.93-19.93]
16 9
i 8 B e e W e B e W
0.240-0.260
PIN 1 INDEX [6.10-6.60]
INDEX Ll_IL_IL_!L_JL_II__J\_Jlél -
AREA
0.300-0.325 .
[7.62-8.25] 0.020-0.065 0140 MAX
[0.51-1.65] r m
[ [ | T
W EES

|
0.008-0.012 - |
£0.20-0.303 !

0.300 [7.62]
NOM

24-Pin 0.3" Plastic DIP

6JA=60 °C/W

006 [1.524] R

0.290-0.330
[7.37-8.381]

s
£

0.009-0.015
[0.228-0.381]

0.350 (8.89]
NOM &

NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: . XXX £ 0.005 [0.127]

T—W 0.125-0.150
(3.18-3.81]

_0-15 DEG
I J J L,J L 0015-0060
0014-0020 o100 (038152

[0.36-0.51] (2543
1210 [30.73)
MAX

e I
0.250-0.300

g [6.25-7.62]

I B 21
0.200 MAX

[~ [5.08]

J;U.(MS [0.381] MIN

I
-
0.125 (3.175]
s MIN
o

|
! | ! 0075 [1.905]
0.014-0.028 —={|=— J - 0.100
[0.36-0.58]

3. Pins are intended for insertion in hole rows on 0.300 [7.62] centers.
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Brookiree* Packaging

Plastic DIP Packages (continued)

28-Pin 0.6" Plastic DIP

0JA =50 °C/W 1465 [37.21]
MAX
OPTIONAL EJECTOR PIN EINERERERE RN

|

\YV\ 0.530-0.560
o N T lr13.46-14.221

0.06 [1.5241 R /

I O

0.600-0.620 0.200 MAX

‘ F15 S40-15 748 Loms [0.3811 MIN [5 087
0.009-0.015 90-100 DEG 0.125 [3.175]
MIN

[0.228-0381]
L 0.610-0.650 J L J
[15.49-16.511 0014-0.028 Lm

0.075 [1.905]

10.36-0.581 esa’
TYP
40-Pin 0.6" Plastic DIP
0JA=45 °C/W
> 2,070 [52.5781
MAX

[ A A A rreE

1

D 0.545-0.555
[13.843-14.097]

0.06 [1.5241 R /

I O 0

0.600-0.620
[‘[15240—15.7481

0.125-0.135
[3175-3.4291 ]

1

0.020 [0.5081 MIN

0.009-0.015

90-100 DEG
[0.228-0.3811

86-94 D TYP
L— 0.610-0.650 —J EG 0.015-0.021 ‘”——

[15.49-16.511 [0.381-0533] *‘] LOIOD

[(2.54]
TYP

0.125 [3.1751]
MIN

0.075 [1.905]

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: . XXX+ 0.005 [0.127]

3. Pins are intended for insertion in hole rows on 0.600 [15.24] centers.
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Packaging Brooktree’
CERDIP Packages
16-Pin 0.3" CERDIP
0JA =90-95 °C/ W
0.750-0.785
[19.05-19.939]
L] I_H_I
0025 [0.635]1 R \; 0.245-0.310
[6.223-7.874]
1 8
I8 | | B [

0.051-0.061
[1.295-1.549]

0.290-0.320
[7.366-8.128]

0.200 [3.0801MAX

0.015-0.070 0.180 [4.572] MAX— .
[0.381—1.7781‘1 5%
0.008-0.012 T MIN
[0.203-0.305]
90-100 \
DEG 86-94 DEGA 0060 0y
0.370-0.420 [1.504]
10.013-0.023 023 5100
[9.40-10.67] ‘
[0.330-0.5841] Sea
20-Pin 0.3" CERDIP
8JA =85-90 °C/ W
l— 0,970 [24.638] MAX —=
2011 I ;
0.025 [0.635] R
\D 0295
[7.4&93]
OO IO Tl
, 0.290-0.320 0.053-0059 ‘
TYP 0.180 [4.572]1 MAX—
t 0.020-0.070 oues
(0.508-1.7781 r 3175
Xf 0.008-0.012 . MIN
50100 [0.203-0.3051 |
DEG 86-94 DEG 0.060
- TYP MAX
0.370-0.420 0013-0019 (1.524)
(9.40-10.67] (0.330-0482] 0.090-0.110
TYP [2.29-2.79]

TYF
NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: . XXX £ 0.005 [0.127]
3. Pins are intended for insertion in hole rows on 0.300 [7.62] centers.
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Brooktree® Packaging
CERDIP Packages (continued)

24-Pin 0.3" CERDIP

0JA =75-80 °C/W

~—— 1280 [32.512] MAX

20 I I I T T

T
0.025 [0.6351 R
\D 0.295

I | =

. 0.290-0.320 0.053-0.059
' [7.366-8.128]1 ° [1346-1.499]—= (= 0200 [5.080]MAX -
' l 0.020-0.070 0.180 [4.572] MAX—

0.125
| (0.508-1.778] L — ==

[3.175]
0.008-0.012 W JE N
[0.203-0.305] f U { .l
90-100 Ul
DEG

86-94 DEG 0.013-0.019 ——“«

]
9:370-0420 [0.330-0.482] { |
[9.40-10.67] o . 0100
[2.54]
TYP
NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: XXX £ 0.005 [0.127]
3. Pins are intended for insertion in hole rows on 0.300 [7.62] centers.
24-Pin 0.6" CERDIP
0JA =55-60 °C/W fe——— 1.270 [32.258] MAX ———=
NI ERRRRE

?

0.515-0.530
5 [13.081-13.4621

0.025 [0.635]1 R /

0 [ N A | |

0.590-0620 0.055-0.065 0.200 [5.080] MAX -
[14.986-15.748] T390 1651 1
" 0.020-0.070 t1.397-1.651] 0.170 [4.318] MAX —
[0.508-1.778] i :
0.008-0.012
[0.203-0.305] | fmes [31753
207100 DEG 86-94 DEG \’
L0635 0720 0.016-0.020 JL i | ~— 0.060-0.100
(1613-18.29] [0.406-0.508] || (1.524-12.54]
0100
(2541
TYP

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX £ 0.005 [0.127]

3. Pins are intended for insertion in hole rows on 0.600 [15.24] centers.
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Packaging Brookiree

CERDIP Packages (continued)

28-Pin 0.6" CERDIP

6JA =55-60 °C/W
[fe—— 1490 [37.846] MAX ———=

)1 O

T

0.515-0.530
5 [13.081-13.4621]

0.025 [0.633] R/

IS A

0.590-0.620 0.055-0065 __,
“[14.986—157483" [1.397-1651] 0.200 [5.080] MAX
]

10.020-0.070 0.170 [4.318] MAX
[0.508-1.778] IT‘

| ]
0.008-0.012 3

Xr U 0125 [3.175]
[0.203-0.305] MIN

90-100 DEG Y
L 0660-0.710 J ge-24 0016-0020 |\ .} i | 1 sos0-0100
I

DEG AL .
[16.764-18.0341] [0.406-0.5081] [1.524-12.54]
0.100
(2.54]
TYP
40-Pin 0.6" CERDIP
0JA =50-55 °C/W
2.060 [52.324] ———m—————=

1M AOOOAOOMACOOOCeE

T

D 0.515-0.550
[13.081-13.971

0.025 [0.6351 R -/

F8 0 0

0.005-0.025 0.055-0.065 0.200 [5.0801
[0.127-0.6851 [1.397- lésl]al r 0.175 [4.445] _]

1

0.590-0.622
[14.986-15.7991

0.008-0.012

[0.203-0.305] 90-100 DEG

L—— 0.670-0.720 —-| 0.016-0.020 —‘“’*

) ‘] L
[17.02-18.291 [0.406-0.5081 0100

2541
TYP

0.125 [3.175]
MIN

0.050 [1.27]

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: . XXX+ 0.005 [0.127]

3. Pins are intended for insertion in hole rows on 0.600 [15.24] centers.
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Brookiree® Packaging

Ceramic Sidebraze DIP Packages

16-Pin 0.3" Ceramic Sidebraze DIP

6JA=95 °C/W

—= 0.810 [20.574] f=—

[e] [ 11 0s] ;
PIN NO.I IDENT 0.270-0.305
\2@ (6.856-7.7471
HNIRREEERE
0054 0.485
(371 [12.3197 | 0.165
TYp r ' 41913
{ 1
[ 0.005 | , i 0.125
[0.1271 A ( C 31751 MIN
MIN |
0.008-0.015 - 0080 |
E0.203—0v3813__ 0300 [2.0321 - | L 0.020-0.060
(7.621 N L [0.508-1.524]
0.090-0.110
REF _ ' 0.090-0.110
0.015-0.023 EECREETS
[0.381-0.5841]
20-Pin 0.3" Ceramic Sidebraze DIP
8JA =85-90 °C/W
1010 [25.654] —f
B 0 I T T O I A A Y
PIN NO. 1 IDENT I
\% 0.298 [7.569] n
1
LTI T The
0.050 — 0.020-0.060

[1271 . - | [0.508-1.524]
TYP [12.315] L
0.125 1

[ E%ﬁa}: ‘[@LWWN @mﬁifiﬁ?ﬂ
UTTUTTTL

0.008-0.015 __j
[0.203-03813 1 o300 0090-0110 JL 0.015-0023
‘ = f ior _
[7.62] 2.29-2.791 {0.381-0.5841
REF

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX+ 0.005 [0.127]

3. Pins are intended for insertion in hole rows on 0.300 [7.62] centers.
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Packaging Brookiree®

Ceramic Sidebraze DIP Packages (continued)

24-Pin 0.3" Ceramic Sidebraze DIP

6JA =60-65 °C/W

1220 [30.988] ———=
A A1)

PIN NO. 1 IDENT 1
\20 0.298 [7.569]
’ i

OO DI el

0125 0600 o = 0.050 0.020-0.060
[3175] ;-[15841 [1271 | [0508-1.5241]
MIN TYP i
| | ] 0.165
[4.191]
0008-0015 L
[0.203-0.381] 0300 0.090-0.110 ‘H‘ 0.015-0.023_
Fes] ™ (2.29-2.791 [0.381-0.584]
REF

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: . XXX % 0.005 [0.127]

3. Pins are intended for insertion in hole rows on 0.300 [7.62] centers.

24-Pin 0.6" Ceramic Sidebraze DIP

6JA =55-60 °C/W

le—— 1230 312420 ——]
A1 10s] ‘
0.525
D REEES
PIN NO. 1 IDENT —\— JSOJ (15367
I O R N A IR
0125 0.050 " 0.020-0060
r 317 a.27n | €0.508-1.524>
MIN TYP | i
A — I 1
] J 0.165
4.19D
0.008-0015 [ o
€0.203-0.381) Pt
0590-0620 | o995 | 1‘ ,‘ L 0.090-0.110 $1|__ 0015-0023
(14‘92;5775) (2489 (2.09-2.7% (0381-0.584>

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX+ 0.005 [0.127] -

3. Pins are intended for insertion in hole rows on 0.600 [15.24] centers.
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Brookiree® Packaging
Ceramic Sidebraze DIP Packages (continued)

28-Pin 0.6" Ceramic Sidebraze DIP

6JA =50-55 °C/W

1430 (36.322)
ZIRIERREREERRRRE T
D (1%582008) 2238
PIN NO. 1 IDENT ~ , (15189
e
I O A 1
0050  ~ 0.020-0.060
— =27 {0508-1524
TYP + .
l ’ = 0165
1
0008-0015 __|[ _ - 419b
(0.203-0.381> 3
0.550-0.620 0.090-0.110 | |- 0,015~0.oe3~41« — 0125 iy
(14.99-15.75) 229-279 O3B0 5E D 3175

REF

40-Pin 0.6" Ceramic Sidebraze DIP

0JA =45-50 °C/W
2.020

(51.308

T N O T 53

0.528
= SQ 0.605
PIN NO. 1 IDENT D (13.41 asan
] O O O =2
_ 0.040-0.060
L 0050 {1016-1.524>
——': 0.045 (1143 » R e " ‘

] LR
(5.08>

0.008-0015 __ |
(0.203-0.38D \ {
0.590-0.620 - 0125
LEADS VERTICAL __1 L_M '“_ 0.016-0.020 MIN

(14.99-15.75) 10 15 DEG. MAX Ga5279 0016-0020 3155,
REF OUTWARD TYP (0.406-0.508)

— 1]

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX+ 0.005 [0.127]

3. Pins are intended for insertion in hole rows on 0.600 [15.24] centers.
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Packaging | | Brookiree®

Ceramic Cavity Down DIP Packages

40-Pin 0.6" Ceramic Cavity Down DIP

0JA =3040 °C/W

2.050 [52.07] e

AHH O OHHHHHHHHHHHHHH R

-

0.525 [13.33]

ﬂD—D—D—D—D—D—D—D—D—D—D—D—D—D—D—Dﬂ-{}D—*————l

0.048 [1.218] TP
0.400 0015 LD
0075 [10.16]
fros] | oo [35%) [ fos81]

| = P e S S §
0.100 = ! l g[ E; W w Q g} gﬂ g} g} w m Rﬂ Hﬂ w HH w g} H} T 0200 / \ I [0070]
0100 ¥ 1778
L | T wos-om | o e ooom

[2.54] [0.381-0.508) [0.203-0.305)

0.600-0.660
[15.24-16.76]

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX £ 0.005 [0.127]

3. Pins are intended for insertion in hole rows on 0.600 [15 24] centers.
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Brookiree* | Packaging
Plastic J-Lead (PLCC) Packages

28-Pin Plastic J-Lead

0JA =65-70 °C/W

PIN NO. 1 IDENT
PIN NO. 1 0.165-0.180 _
0.045 x 45 DEG [4.19-4.57] o o, 1
[1143] 1045 x 45 DEG )
Imimim! Y imim] [1.14] >/_ ““““““
[12.32-12.57] o 0 0.026-0.032 fo91-1092]  0-300 REF
0.450-0.456 5 [OA661—0.812]} :
oA ]
[11.43-11.58] [] i} — ‘L
SQ* 0 ] T 7[—
e ) 0.013-0.021  [1.27]
[0.331-0.533]  TYP
0.090-0.120
[2.29-3.04]
44-Pin Plastic J-Lead
0JA = 50-55 °C/ W
PIN NO. 1 PIN NO. 1 IDENT PIN NO. 1 IDENT
0.045 x 45 DEG — 0.165-0.180
[1.143] 0.026-0.032 [4.20-4.57]
T [0.661-0.812] -
g D
0.685-0.695 g | : 0.050
[17.40-17.65] g i 0.500 | a7y 0620
s@ kI [12.701 (15.7481
g REF 0.013-0.021
' g | [0.331-0.5331
U0
0.650-0.656 — [~ 0.0%0-0120
[16.510-16.662] [2.29-3.04]
se

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX+ 0.005 [0.127]

3. PLCC packages are intended for surface mounting on solder lands on 0.050 [1.27] centers.
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Packaging Brookiree®

Plastic J-Lead (PLCC) Packages (continued)

68-Pin Plastic J-Lead

0JA =45-50 °C/W

0.048

- 0,990 SQ -
[1.219] v [25.146]
/\ 0.953 0
[24.206]

0.045
[1.143]

\
0.029
? ™ [0.736]1‘5
T
0.800 REF T J t _Li
[20.32] - _"Ogi 9_0.1_6_ __E 90—32
l [23.114] [0.406] 0020 1l " (0762
[0.508]
MIN
DETAL A

L

\ N
0175 [021—;—]
—‘4 -

[4.445]

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX £ 0.005 [0.127]

3. PLCC packages are intended for surface mounting on solder lands on 0.050 [1.27] centers.

8-16 SECTION 8



Brooktree® : Packaging
Plastic J-Lead (PLCC) Packages (continued)

84-Pin Plastic J-Lead

6JA =35-40 °C/W

0.045

[1.143]1

e = 0.099[2.514]
ipigivitiiiiviisitiinitiviisivivieel
= — 0.170 [4.318]
=
11802803001
035 R
016 —=—

7 9 e

(%9 -~ } ( ﬁ ‘O%O ]
| - 020 W

DETAL A

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: . XXX + 0.005 [0.127]

3. PLCC packages are intended for surface mounting on solder lands on 0.050 [1.27] centers.
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Packaging Brookiree®

Plastic J-Lead (PLCC) Packages (continued)

100-Pin Plastic J-Lead

0 JA = To be determined.

PIN # IDENTIFIER
(OPTIONAL)

0.042-0.056 - PIN #1 (REF)

[1.066-1.422] r

—— 0.018 [0.457]

o

—={ | =— 0.200 [5.08] MAX

=
S = |=— 0.109-0.130
=~ [2.768-3.302]
&
)
<C
[NNENT]
o
=S
(@]
so LZG
©& T 00350889 R
2 & 10020 [0.508] MIN
<< N

DETAIL A

NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].

2. Tolerances are: XXX £ 0.005 [0.127]

3. PLCC packages are intended for surface mounting on solder lands on 0.050 [1.27] centers.
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Brookiree®

Packaging

Ceramic J-Lead (CERQUAD) Packages

28-Pin Ceramic J-Lead

0JA =75-80 °C/W

PIN NO. 1 =

0.040 x 45 DEG
[1.016]

O ]
0.488 E %
0.4
[123‘1092] [11.43) E %
sQ a 5
Lod :
OoOOowoonIda
44-Pin Ceramic J-Lead
0JA =58-62 °C/W
PIN NO. 1
0.040 x 45 DEG
[1.016]
OO mOomorirl
T E{r——
0.688 d
[17.475] E
SQ 0.65 =
[16.51] G
sa :
O
¢ g

uuuuquuuuuu

(i

NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: .XX % 0.01 [0.254]
3. CERQUAD packages are intended for surface mounting on solder lands on 0.050 [1.27] centers.

’JLJl_lLH_H_l

—] h 0.180 [4.57]
M I
0,029 —*1[_ 0.050 0.42
0 736]1 i 127] [10:668]
Pt 1
S
e P o
[0.482]
. 0.100
“ [2.54]
—— !}—— 0.040 [1.02]
*i il-— 0.180 [4.57]
.=
1 0.029 0.050
RCORIN==F RN O R
0.500 T2l oo 578
[12.70] [0.482]
} =C
_;N
__i L 0.100
i [2.54]
—=] |=— 0.039 [0.99]

XXX + 0.005 [0.127]

PACKAGING INFORMATION
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Packaging

Ceramic Pin Grid Array (PGA) Packages

68-Pin Ceramic PGA

1.140-1.160 [28.95-29.

0JA =35-40 °C/W

A

TETTTITTTEL

461 SQ@

1.000 [25.4] SQ REF

— = 0.073-0.077
[1.85-1.95]

[oJojoJoJoJoJoJo]
(OJOJOJOJOXOXO)

®
®

(O]
(O]
(O]
O]
(O]
(O]

®

@O

L

[OJOXOXOXOJOXXO)
[oJoJoJoJoJoJoXc;

(oJox0]

PwOoDMmMTOI CXC

QPLOOLOOOOOO
[0J0JoJCJoJOJOJOJO]

O]

1 234567 891011
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pETAIL A
4 PL

68-Pin Ceramic PGA with Heatsink and Alignment Pin

0JA =25-28 °C/W

HEATSINK SHALL NOT PROTRUDE OUTSIDE
PACKAGE MORE THAN 0.02S [0.635]

IN ANY DIRECTION.

S

TwWODM™TTOICRC

4

— 1125 [28.575]

—

f I I

0.325 [(8.255] —I i

i ———1

NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: . XXX+ 0.005 [0.127]
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Brookiree® Packaging

Ceramic Pin Grid Array (PGA) Packages (continued)
84-Pin Ceramic PGA

6JA =30-35 °C/W

0.050 TYP__. 1.1000 TYP
[1.27] [27.94]
0.100 e— 0.075__, 1.215 SQ
(2:54] her] | [ [30.86]
BOOOOOEEE DS =]
(OXOROXOROJO}[OJORCNOXOXO} ===
[oJoJO) [OJOXO] ==
@O |f [0X0) ==
(OJO} [ [OXO) =5
e || [o10) —q
[OJO) [0JO]
©o ) ©o j pETAIL A
cXo) L @@ e
PeG P06 zﬂ
[OJOYOXOXOXOJIOXOJOXOXOXO) ==
siofeYeyollcJosoYoore) -L:AZ ‘ﬂ
NO. DE T _ PIN NO. 1
T o I
SEE DETAIL A ' ' '
132-Pin Ceramic PGA
0JA =20-25 °C/W ———— 1300 e
. (33.02] = 0.100 [2.540]
PBOEOOEOEOOEOOOS
R (OXOXOXOXOJOJOJOROROJOJOROXO)
LAOYOXOROXOXOJOROJOROROJOROXO)
LIOOO[——— 000 1 1.400
KIoO® OJoXS; 35.56]
Jleee [ e, | TS0
HEE® OO 9770
(OO 1000 fioses
Floeo ‘ leee| so
Eleeo looo|
hEIOXOXO) —S AOROXO) 1
Jlc¥oYoYolojoloioieieielelclo)
-1 0JOXOXOJOJOJOJOXOXOXOROXOXO)
A~ AFECORREEEREREERES
PIN NO4 IDENT /1234567891011121314

[ 0085 (21591 SEE DETAIL A ~—I 0045 [1143]
I

0.024 [0.609]
0.016-0.020 JL 70.180 (45721 " 0.050 [(1.27]
[0.406-0.508] _£

2
pETAIL A
4 PL

NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: XXX £ 0.005 [0.127]
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Packaging ~ Brooktree®

Ceramic Pin Grid Array (PGA) Packages (continued)

144-Pin Ceramic PGA with Alignment Pin

6JA =18-23 °C/W

[ 1,400 [35.560] TYP ——w—

- 0.100 [2.540] TYP [~—— 0.100 [2.540]
0.060-0.090
[1.524-2.286) —* A R
0000000 d000ee0e® V
} [oJooJoJoJoJoJoIoXoXoJoXoJoJol
[0JoJoXOoXOXOXOXOIOXOXOJOXOXOXO)
[0XOXOXO]) 0m [oJoko}
[0JoXO] }@®@
@eed @EeE
1.534-1.566 @O0 OO
[38.963-39.776] 5 ® ®5 ® 5 ®
[0X0JO] @EeE
[0JOXO] [0JoJO]
[0J0JO] @EeE
[0JOXO] @6
[0JOXO) [0JOXO]
15000 e _\A
STANDOFF 0.180 [4.572]
0.040 DIA MIN
1016 4 PL \ j
0.016-0.020 J
[0.406-0.508] I—— 0.050 [1.270]
145 PL
pETaL A
4 PL

NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: . XXX £ 0.005 [0.127]
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Brookiree®

Packaging

Ceramic Pin Grid Array (PGA) Packages (continued)

169-Pin Ceramic PGA with Flatsink

1732 - 1768
[43.99 - 44.90]
e
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NOTES—Unless otherwise specified:

1. Dimensions are in inches [millimeters].
2. Tolerances are: . XXX £ 0.005 [0.127]
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———
0018 _J
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Packaging | Brookiree®
Ceramic Pin Grid Array (PGA) Packages (continued)

208-Pin Ceramic PGA with Flatsink

0.030 [0.7621 C REF
1.732-1.768 3 PL

e 0.160 [4.06]
[43.99-44.90]
1500 SQ ————=
L[EPEOOOREPOOOOOOO
10PeeeEEIOEOEOOOO
REEEEEEEEHIOIOOEOEO
PlOPEEEEEEIOIOEEOEO®
NOOOOG 0066
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egss goss
K
IHeooeet oot
Weeee ®
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516666
D
cleeee <
500006 2
oo J)
1234

[;.075 [1.905] C REF

L 4 PL
————
0.018 _§
{0.4571
TYP
0.050
ez P [
0.180
(45721 —
TYP
DETAIL A

NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: . XXX+ 0.005 [0.127]
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Brookiree® Packaging
Plastic Quad Flatpack (PQFP) Package

132-Pin Plastic Quad Flatpack

0JA =35-40 °C/W

1.075,/1.085 [27.30/27.55] SQ

-—|

0.180 [4.572] MAX
E& 0.020 [0.508) MIN
LJ
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3 ==
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S 3 8 S ==
a ==
= 8 ==
53 : | = -
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NS S ===  0.020/0.030 [0.508/0.762] ] L-—
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_f—i ==

0.007/0.009 {0.177/0.228]

DETALL A
N ROTATED 90°

L—— 0.800 [20.32] REF ———-I

o
o~y 2
1|7|||||||IIIIIIII IIIIIIIIIIIIIII1I]7
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Packaging Brookiree®

Plastic Quad Flatpack (EIAJ-PQFP) Package

160-Pin Plastic Quad Flatpack

- |ead Length
L 0.026-0.037

Lead Pitch L = =
0.0256 [0.65] ¥ & = 2y [0.66-0.94]
= = O
= = —
= B @ own
= E oo
== = — -
== = o
== = O~
Lead Width 1 & = g N
T = = O
0.009-0.0157 = BE oo
[0.22-0.38] = =
R *‘[Oogg] MIN Clearance
Package Body Size
Pin 1_/ - 1.098-1.106 Max He|ght
[27.9-28.1] - 0.160 [4.07]
Square
Seating Plane
1.246-1.266
[31.65-32.15]
Square
Footprint
NOTES—Unless otherwise specified:
1. Dimensions are in inches [millimeters]. Millimeters are the controlling dimension.
2. Package body size does not include mold protrusion or mismatch.
3. PCB pad layout suggestions:

a. Pad size: 0.100 x 0.012 [2.54 x 0.30].

b. Lead pitch (millimeters): Use 0.65 center-to-center spacing.

c. Lead pitch (inches): If the PCB layout system to be used can handle fractional mils, use 0.0256 center-to-center
spacing. If not, use a combination of 0.025 (A) and 0.026 (B) inch spacings in groups of five
(“ABABA” repeated) to approximate the exact spacing as closely as possible.
For example, “ABABA” “ABABA” and so forth.
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Brookiree® Packaging

Ceramic Flatpack Package

32-Pin Ceramic Flatpack with Heat Sink

6JA =30-35 °C/W

0040 .5 1/4-28 X 3/8 LONG
[1.016] ﬁ I* COPPER SCREW

LA

PIN NO. 1 INDEX

]
]

Il
)

jL
(039 - 001 JIImnn

= [10033] % —— ——
]

] 0.070
052 [1.778]
[15.748]
TYP

NOTES - Unless otherwise specified:
1. Dimensions are in inches [millimeters].
2. Tolerances are: XXXt 0.005 [0.127]
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Sales Offices

Brookiree®

Brooktree Sales Offices

Eastern US Office

Brooktree Corporation
1994 Eastwood Road,
Suite 18

Wilmington, NC 28403
Contact: Bruce Bradford
(919) 256-8384

FAX: (919) 256-2377

Western US Office

Brooktree Corporation

9950 Barnes Canyon Road
San Diego, CA 92121-2790
Contact: John Graham
(619) 535-3622

FAX: (619) 452-1249

Central US Office

Brooktree Corporation

14785 Preston Road, Suite 550
Dallas, TX 75240

Contact: Marc Sultzbaugh
(214) 490-1945

FAX: (214) 490-8030

Northwestern US Office

Brooktree Corporation
c/o Quorum Technical Sales
4701 Patrick Henry Drive
Building 12

Santa Clara, CA 95054
Contact: Tom McQuade
(408) 980-0812

(408) 732-0923

FAX: (408) 927-9273
Contact: Phil Kumin
(408) 980-0812

(408) 927-9810

FAX: (408) 748-1163

Canadian Office/
Central US Office
(IL, Ml & WI)

Brooktree Corporation

1821 Walden Office Square
Suite 403

Schaumburg, IL 60173
Contact: Alan Germain
(708) 397-2222

FAX: (708) 397-2237

European Offices

UK

Brooktree Ltd.

17 Thame Park Road

Thame, Oxfordshire OX9 3XD
United Kingdom

Contact: Steve Bull

44 (844)261989

FAX: 44 (844)261906

GERMANY

Brooktree Corporation
Kronstadter Str. 9

D8000 Munchen 80
Contact: Paul Van Eynde
49 (89) 937.520

FAX: 49 (89) 930.2123

Japanese Office

Brooktree Corporation
Kowa Building No. 9,

4th Floor

1-8-10 Akasaka, Minato-ku
Tokyo 107

Japan

Contact: Jerry Coan

81 (3) 3588-0414

FAX: 81 (3) 5561-9874

Asian Office

Brooktree Corporation
15B Pacific View Blk. 2
38 Tai Tam Road

Hong Kong

* Contact: Dennis Packard

852-8130699
FAX: 852-8132016

Die Sales/Special Packaging

Chip Supply Corporation—United States and Canada

7725 N. Orange Blossom Trail
Orlando, FL. 31810-2696
(407) 298-7100

FAX: (407) 290-0164
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Brookiree® Sales Offices
North American Representatives
Alabama California Florida

San Diego/Imperial Co.
Group 2000 Sales SEC
109 C Jefferson Street Gary Chilcote Assoc. Sales Engineering Concepts
Huntsville, AL 35801 P.O. Box 1795 776 S. Military Trail
(205) 536-2000 1902 Quiet Ranch Road Deerfield Beach, FL 33442-3025
FAX: (205) 533-5525 Fallbrook, CA 92028 (305) 426-4601

(619) 728-7678 FAX: (305) 427-7338
Arkansas FAX: (619) 728-3738

SEC ]

OM Associates Colorado Sales Engineering Group
690 W. Campbell Road 600 S. Northlake Blvd.
Suite 150 Lange Sales, Inc. Suite 230
Richardson, TX 75080 1500 West Canal Ct. Altamonte Springs, FL 32701
(214) 690-6746 Bldg. A, Suite 100 (407) 830-8444
FAX: (214) 690-8721 Littleton, CO 80120 FAX: (407) 830-8684

(303) 795-3600
Arizona FAX: (303) 795-0373 Georgia
Oasis Sales Connecticut Group 2000 Sales

301 E. Bethany Home Road
Suite A-135

Phoenix, AZ 85012

(602) 277-2714

FAX: (602) 263-9352

California
Northern

Quorum

4701 Patrick Henry Dr.
Bldg. 12

Santa Clara, CA 95054
(408) 980-0812

FAX: (408) 748-1163

California
Los Angeles/Orange Co.

Centaur Corporation

23901 Calabasas Road #1063
Calabasas, CA 91302

(818) 591-1655

FAX: (818)591-7479

Centaur Corporation
18006 Sky Park Circle
Suite 106

Irvine, CA 92714
(714) 261-2123

FAX: (714) 261-2905

ConnTech Sales
Building 1

611 W. Johnson Ave.
Chesire, CT 06410
(203) 272-1277

FAX: (203) 272-2790

Delaware

Deltatronics

790 Penllyn Pike, Suite 201
Blue Bell, PA 19422

(215) 641-9930

FAX: (215) 641-9934

District of Columbia

Deltatronics

24048 Sugar Cane Lane
Gaithersburg, MD 20882
(301) 253-0615

FAX: (301)253-9108

5390 Peachtree Ind. Blvd.
Suite 210 B

Norcross, GA 30071
(404) 729-1889

FAX: (404) 729-1896

Idaho
Northern

Westerberg & Associates
12505 NE Bel-Red Rd. #112
Bellevue, WA 98005

(206) 453-8881

FAX: (206) 453-8758

Idaho
Southern

Lange Sales, Inc.

12301 W. Explorer Drive
Suite 205

Boise, Idaho 83704
(208) 323-0713

FAX: (208) 323-0834

lllinois
Northern

. Oasis Sales

1101 Tonne Road

Elk Grove Village, IL 60007
(708) 640-1850

FAX: (708) 640-9432

SALES OFFICES
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Sales Offices

North American Representatives (continued)

lllinois
Southern

Stan Clothier Co

9600 W. 76th St., Suite A
Eden Prairie, MN 55344
(612) 944-3456

FAX: (612) 944-6904

Indiana

Corrao Marsh, Inc.

6211 Stoney Creek Drive
Fort Wayne, IN 46825
(219) 482-2725

FAX: (219) 484-7491

Corrao Marsh, Inc.
3063 West US 40
Greenfield, IN 46140
(317) 462-4446

FAX: (317) 462-6568

lowa

Stan Clothier Co.

1930 St. Andrews NE
Cedar Rapids, IA 52402
(319) 393-1576

FAX: (319) 393-7317

Kansas

Stan Clothier Co.

13000 W. 87th Street Pkwy.
Lenexa, KS 66215

(913) 492-2124

FAX: (913) 492-1855

Louisiana

OM Associates

10500 Richmond Ave., #115
Houston, TX 77042

(713) 789-4426

FAX: (713) 789-4825

9-4 SECTION 9

Maine

The Nashoba Group

One Technology Park Drive
Westford, MA 01886

(508) 692-7503

FAX: (508) 692-5081

Maryland

Deltatronics

24048 Sugar Cane Lane
Gaithersburg, MD 20882
(301) 253-0615

FAX: (301) 253-9108

Massachusetts

The Nashoba Group

One Technology Park Drive
Westford, MA 01886
(508) 692-7503

FAX: (508) 692-5081

Michigan

AP. Associates

P.O.Box 777

810 East Grand River Ave.
Brighton, MI 48116

(313) 229-6550

FAX: (313) 229-9356

Minnesota

Stan Clothier Company
9600 W. 76th St., Suite A
Eden Prairie, MN 55344
(612) 944-3456

FAX: (612) 944-6904
Mississippi

Group 2000 Sales

109 C Jefferson Street
Huntsville, AL 35801
(205) 536-2000

FAX: (205) 533-5525

Missouri

Stan Clothier Co.

3910 Old Hwy 94 S., Suite 116
St. Charles, MO 63303

(314) 928-8078

FAX: (314)-447-5214

Montana

Lange Sales, Inc.
1500 West Canal Ct.
Bldg A, Suite 100
Littleton, CO 80120
(303) 795-3600

FAX: (303) 795-0373

Nebraska

Stan Clothier Co.

9600 W. 76th St., Suite A
Eden Prairie, MN 55344
(612) 944-3456

FAX: (612) 944-6904

Nevada
Excluding Clark Co.

Quorum Technical Sales
4701 Patrick Henry Dr.
Bldg. 12

Santa Clara, CA 95054
(408) 980-0812

FAX: (408) 748-1163

Nevada

i 1)
Clark Co.

Oasis Sales

301 E. Bethany Home Road -
Suite A-135

Phoenix, AZ 85012

(602) 277-2714

FAX: (602) 263-9352

New Hampshire'

The Nashoba Group

One Technology Park Drive
Westford, MA 01886

(508) 692-7503

FAX: (508) 692-5081



Brookiree®

Sales Offices

North American Representatives (continued)

New Jersey
Northern

ERA .
354 Veterans Memorial Hwy.
Commack, NY 11725

(516) 543-0510

FAX: (516) 543-0758

New Jersey
Southern

Deltatronics

790 Penllyn Pike, Suite 201
Blue Bell, PA 19422
(215) 641-9930

FAX: (215) 641-9934

New Mexico

* Qasis Sales

301 E. Bethany Home Road
Suite A-135

Phoenix, AZ 85012

(602) 277-2714

FAX: (602) 263-9352

New York
Metropolitan

ERA

354 Veterans Memorial Hwy.
Commack, NY 11725

(516) 543-0510

FAX: (516) 543-0758

New York

Quality Components
3343 Harlem Road
Buffalo, NY 14225
(716) 837-5430

FAX: (716) 837-0662

Quality Components
P.O.Box 71

116 Fayette Street
Manlius, NY 13104
(315) 682-8885

FAX: (315) 682-2277

Quality Components
2318 Titus Avenue
Rochester, NY 14622
(716) 342-7229

FAX: (716) 342-7227

North Carolina

Group 2000 Sales

875 Walnut Street
Suite 310

Cary, NC 27511

(919) 481-1530

FAX: (919) 481-1958

North Dakota

Stan Clothier Company
9600 W. 76th St., Suite A
Eden Prairie, MN 55344
(612) 944-3456

FAX: (612) 944-6904

Ohio

Lyons

4812 Frederick Rd., #101
Dayton, OH 45414
(513) 278-0714

FAX: (513)278-3609

Lyons

4615 W. Streetsboro Rd.
Richfield, OH 44286
(216) 659-9224

FAX: (216) 659-9227

Lyons

248 N. State Street
Westerville, OH 43081
(513) 278-0714

FAX: (513) 278-3609

Oklahoma

OM Associates

690 W. Campbell Road
Suite 150

Richardson, TX 75080
(214) 690-6746

FAX: (214) 690-8721
TLX: 629234 47

Oregon

Westerberg & Associates
7165 SW Fir Loop
Portland, OR 97223
(503) 620-1931

FAX: (503) 684-5376

Pennsylvania

Eastern “

Deltatronics

790 Penllyn Pike, Suite 201
Blue Bell, PA 19422

(215) 641-9930

FAX: (215) 641-9934

SALES OFFICES 9-5



Sales Offices

Brookiree®

North American Representatives (continued)

Pennsylvania
Western

Lyons

4615 W. Streetsboro Rd.
Richfield, OH 44286
(216) 659-9224

FAX: (216) 659-9227

Rhode Island

The Nashoba Group

One Technology Park Drive
Westford, MA 01886

(508) 692-7503

FAX: (508) 692-5081

South Carolina

Group 2000 Sales

875 Walnut Street
Suite 310

Cary, NC 27511

(919) 481-1530

FAX: (919) 481-1958

South Dakota

Stan Clothier Company
9600 W. 76th St., Suite A
Eden Prairie, MN 55344
(612) 944-3456

FAX: (612) 944-6904

Tennessee
Eastern

Group 2000 Sales

5390 Peachtree Ind. Blvd.
Suite 210 B

Norcross, GA 30071
(404) 729-1889

FAX: (404) 729-1896

Tennessee
Western

Group 2000 Sales

109 C Jefferson Street
Huntsville, AL 35801
(205) 536-2000

FAX: (205) 533-5525

9-6 SECTION 9

Texas

OM Associates

11044 Research Blvd. # A-103
Austin, TX 78759
(512)794-9971

FAX: (512) 794-9987

OM Associates

10500 Richmond Ave., #115
Houston, TX 77042

(713) 789-4426

FAX: (713) 789-4825

OM Associates

690 W. Campbell Rd.
Suite 150

Richardson, TX 75080
(214) 690-6746

FAX: (214) 690-8721

Utah

Lange Sales, Inc.

772 E. 3300 S.

Suite 205

Salt Lake City, UT 84106
(801) 487-0843

FAX: (801) 484-5408

Virginia

Deltatronics

6040 Knights Ridge Way
Alexandria, VA 22310
(703) 971-1733

FAX: (703) 971-1343

Vermont

The Nashoba Group

One Technology Park Drive
Westford, MA 01886
(508) 692-7503

FAX: (508) 692-5081

Washington

Westerberg & Associates
12505 NE Bel-Red Rd., #112
Bellevue, WA 98005

(206) 453-8881

FAX: (206) 453-8758

West Virginia

Lyons

248 N. State St.
Westerville, OH 43081
(513) 278-0714

FAX: (513) 278-3609

Wisconsin
Eastern

Qasis Sales

1305 N. Barker Road
Brookfield, WI 53045
(414) 782-6660

FAX: (414) 782-7921

Wisconsin
Western

Stan Clothier Company
9600 W. 76th St., Suite A
Eden Prairie, MN 55344
(612) 944-3456

FAX: (612) 944-6904

Wyoming

Lange Sales, Inc.
5440 Franklin Road
Suite 110

Boise, ID 83705
(208) 345-8207

FAX: (208) 345-8209

Canada

Dynasty Components
1140 Morrison Drive
Unit #110

Ottawa, Ontario

K2H 8S9

(613) 596-9800

FAX: (613) 596-9886

Puerto Rico

ETS, Inc.

P. 0. Box 10758
Caparra Heights Station
San Juan, PR 00922
(809) 798-1300

FAX: (809) 798-3661



Brookiree® Sales Offices
North American Distributors
Alabama Arizona Cadlifornia
LA/ Orange / Ventura Co.
Hamilton/Avnet Anthem
4960 Corporate Drive 1555 W. 10th Place, Suite 101 Anthem
Suite 135 Tempe, AZ 85281 9131 Oakdale Ave.
Huntsville, AL 35805 (602) 966-6600 Chatsworth, CA 91311
(205) 837-7211 FAX: (602) 966-4826 (818) 700-1000

FAX: (205) 830-8404

Marshall

3313 Memorial Pky. South
Huntsville, AL 35801
(205) 881-9235

FAX: (205) 881-1490

Alaska

Hamilton/Avnet
17761 N.E. 78th Place
Building C

Redmond, WA 98052
(206) 831-6697

FAX: (206) 867-0159

Marshall

11715 Northcreek Parkway S.
Suite 112

Bothell, WA 98011

(206) 486-5747

FAX: (206) 486-6964

Hamilton/Avnet

1626 South Edward Drive
Tempe, AZ 85281

(602) 902-4700

FAX: (602) 902-4747

Marshall

9831 S. 51st St., Suite C108
Phoenix, AZ 85044

(602) 496-0290

FAX: (602) 893-9029

Arkansas

Anthem

651 N. Plano Road, Suite 429
Richardson, TX 75081

(214) 238-7100

FAX: (214) 238-0237

Hamilton/Avnet

7079 University Blvd.
Winter Park, FL. 32792
(407) 657-3300

FAX: (407) 678-4414

Marshall

1551 North Glenville Drive
Richardson, TX 75081
(214) 705-0600

FAX: (214) 705-0675

FAX: (818) 727-0108

Anthem

1 Oldfield Drive

Irvine, CA 92718-2809
(714) 768-4444

FAX: (714) 768-6456

Hamilton/Avnet (Corporate)
10950 Washington Blvd.
Culver City, CA 90230
(310) 558-2065

FAX: (310) 558-2076

Hamilton/Avnet

3170 Pullman Street
Costa Mesa, CA 92626
(714) 641-4100

FAX: (714) 641-4122

Hamilton/Avnet

21150 Califa Street
Woodland Hills, CA 91367
(818) 594-0404

FAX: (818) 594-8234

Marshall (Corporate)
9320 Telstar Avenue
El Monte, CA 91731
(818) 307-6000

FAX: (818) 307-6297

Marshall

26637 Agoura Road
Calabasas, CA 91302-1959
(818) 878-7000

FAX: (818) 880-6846

Marshall

One Morgan Circle
Irvine, CA 92718
(714) 859-5050

FAX: (714) 581-5255
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Brookiree®

North American Distributors (continued)

California
Northern

Anthem

580 Menlo Drive Suite 8
Rocklin, CA 95677
(916) 624-9744

FAX: (916) 624-9750

Hamilton/Avnet

1175 Bordeaux Drive
Sunnyvale, CA 94089
(408) 743-3300

FAX: (408) 745-6679

Hamilton/Avnet

755 Sunrise Avenue
Suite 150

Roseville, CA 95661
(916) 781-6614

FAX: (916) 781-3819

Marshall

336 Los Coches Street
Milpitas, CA 95035
(408) 942-4600

FAX: (408) 262-1224

-Marshall

3039 Kilgore Avenue, #140
Rancho Cordova, CA 95610
(916) 635-9700

FAX: (916) 635-6044

9-8 SECTION 9

California
San Diego / Imperial Co.

Anthem

9369 Carroll Park Dr.
San Diego, CA 92121
(619) 453-9005

FAX: (619) 546-7893

Hamilton/Avnet

4545 Viewridge Avenue
San Diego, CA 92123
(619) 571-7540

FAX: (619) 277-6136

Marshall

5961 Kearny Villa Road
San Diego, CA 92123
(619) 578-9600

FAX: (619) 627-4163

Colorado

Alliance Electronics
10510 Research Ave., S.E.
Albuquerque, NM 87123
(505) 292-3360

FAX: (505) 275-6392

Anthem

770 Wooten Rd. #103
Colorado Springs, CO 80915
(719) 597-4205

FAX: (719) 597-3207

Anthem

373 Inverness Dr. S.
Englewood, CO 80112
(303) 790-4500

FAX: (303) 790-4532

Hamilton/Avnet

9605 Maroon Circle
Suite 200

Englewood, CO 80112
(303) 799-7800

FAX: (303) 799-7801

Marshall

12351 N. Grant Street
Thornton, CO 80241
(303) 451-8383

FAX: (303) 457-2899

Connecticut

Anthem

61 Mattatuck Heights
Waterbury, CT 06705
(203) 575-1575

FAX: (203) 596-3232

Hamilton/Avnet

Still River Corp. Center
55 Federal Rd., Suite 103
Danbury, CT 06810
(203) 743-9799

FAX: (203) 797-0373

Marshall

20 Sterling Dr, Barns Ind. Pk.
P.O. Box 200

Wallingford, CT 06492
(203) 265-3822

FAX: (203) 284-9285

Delaware

Anthem

Horsham Business Center
355 Business Center Dr.
Horsham, PA 19044
(215) 443-5150

FAX: (215) 675-9875

Hamilton/Avnet

1 Keystone Avenue
Building #36

Cherry Hill, NJ 08003
(609) 424-0110

FAX: (609) 751-2552

Marshall

2221 Broadbirch Dr., Suite G
Silver Spring, MD 20904
(301) 622-1118

FAX: (301) 622-0451

Marshall

158 Gaither Drive

Mt. Laurel, NJ 08054
(609) 234-9100

FAX: (609) 778-1819



Brooktree® Sales Offices
North American Distributors (continued)

District of Columbia Florida Georgia

Anthem Hamilton/Avnet . Hamilton/Avnet

7168-A Columbia Gateway 5371 N.W. 33rd Avenue 3425 Corporate Way

Drive

Columbia, MD 21046
(410) 995-6640

FAX: (410) 290-9862

Hamilton/Avnet

7172 Columbia Gateway Drive,
Suite F

Columbia, MD 21046

(301) 995-3560

FAX: (301) 995-3553

Marshall )
2221 Broadbirch Dr., Suite G
Silver Spring, MD 20904
(301) 622-1118

FAX: (301) 622-0451 -

Suite 204

Ft. Lauderdale, FL. 33309
(305) 733-6300

FAX: (305) 484 -8369

Hamilton/Avnet

3247 Tech Drive North

St. Petersburgh, FL 33716
(813) 572-4346

FAX: (813) 572-0833

Hamilton/Avnet

7079 University Blvd.
Winter Park, FL 32792
(407) 657-3300

FAX: (407) 678-4414

Marshall

380 S. North Lake Blvd., Suite
#1024

Altamonte Springs, FL. 32701
(407) 767-8585

FAX: (407) 767-8676

Marshall

2700 W. Cypress Creek Road
Suite D114

Ft. Lauderdale, FL. 33309
(305) 977-4880

FAX: (305) 977-4887

Marshall

2840 Scherer Dr., Suite 410
St. Petersburg, FL. 33716
(813) 573-1399

FAX: (813) 573-0069

Suite G

Duluth, GA 30136
(404) 623-5475

FAX: (404) 623-5490

Marshall

5300 Oakbrook Parkway #140
Norcross, GA 30093

(404) 923-5750

FAX: (404) 923-2743

Idaho

Anthem

1907 120th Ave. NE
Suite 102

Bothell, WA 98011
(206) 483-1700

FAX: (206) 486-0571

Hamilton/Avnet
17761 N.E. 78th Place
Building C

Redmond, WA 98052
(206) 881-6697

FAX: (206) 867-0159

Marshall

11715 Northcreek Parkway S.
Suite 112

Bothell, WA 98011

(206) 486-5747

FAX: (206) 486-6964
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Sales Offices

Brooktree®

North American Distributors (continued)

lilinois

Anthem

1300 Remington Rd. Suite A
Schaumburg, IL 60173
(708) 884-0200

FAX: (708) 884-0480

Hamilton/Avnet

1130 Thorndale Avenue
Bensenville, IL. 60106
(708) 860-7700

FAX: (708) 860-8530

Marshall

50 E. Commerce Dr., Unit 1
Schaumburg, IL 60173
(708) 490-0155

FAX: (708) 490-0569

Indiana

Hamilton/Avnet

655 West Carmel Drive
Suite 160

Carmel , IN 46032
(317) 844-9533

FAX: (317) 844-5921

Marshall

6990 Corporate Drive
Indianapolis, IN 46278
(317) 297-0483

FAX: (317)297-2787

lowa

Hamilton/Avnet

2335-A Blairs Perry Rd. N.E.
Cedar Rapids, IA 52402
(319) 393-0033

FAX: (319) 393-7050

9-10 SECTION 9

Kansas

Hamilton/Avnet
15313 W. 95th Street
Lenexa, KS 66219
(913) 888-8900

FAX: (913) 541-7951

Marshall

10413 W. 84th Terrace
Pine Ridge Business Park
Lenexa, KS 66214

(913) 492-3121

FAX: (913) 492-6205

Kentucky

Hamilton/Avnet

1847 Mercer Road, Suite G
Lexington, KY 40511
(606) 288-4911

FAX: (606) 288-4936

Marshall

3520 Park Center Drive
Dayton, OH 45414
(513) 898-4480

FAX: (513) 898-9363

Marshall

6990 Corporate Drive
Indianapolis, IN 46278
(317) 297-0483

FAX: (317) 297-2787

Louisiana

Anthem

651 N. Plano Road Suite 429
Richardson, TX 75081
(214) 238-7100

FAX: (214) 238-0237

Hamilton/Avnet

7079 University Blvd.
Winter Park, FL. 32792
(407) 657-3300

FAX: (407) 678-4414

Marshall

3313 Memorial Parkway S.
Huntsville, AL 35801
(205) 881-9235

FAX: (205) 881-1490

Maine

Anthem

36 Jonspin Road
Wilmington, MA 01887
(508) 657-5170

FAX: (508) 657-4761
Anthem

7168-A Columbia Gateway
Drive

Columbia, MD 21046
(410) 995-6640

FAX: (410) 290-9862

Hamilton/Avnet

10M Centennial Drive
Peabody, MA 01960
(508) 532-3701

FAX: (508) 532-9802

Marshall

33 Upton Drive
Wilmington, MA 01887
(508) 658-0810

FAX: (508) 657-5931

Marshall
2221 Broadbirch Dr., Suite G

~ Silver Springs, MD 20904

(301) 622-1118
FAX: (301) 622-0451



Brookiree® Sales Offices
North American Distributors (continued)
Maryland Michigan Mississippi
Anthem Hamilton/Avnet Hamilton/Avnet
7168-A Columbia Gateway 41650 Gardenbrook 7079 University Blvd.
Drive Suite 100 Winter Park, FL. 32792
Columbia, MD 21046 Novi, MI 48375 (407) 657-3300
(410) 995-6640 (313) 347-4271 FAX: (407) 678-4414
FAX: (410) 290-9862 FAX: (313) 347-4021

Marshall
Hamilton/Avnet Hamilton/Avnet 3313 Memorial Pky. South
7172 Columbia Gateway Drive, 2876 28th Street S.W. Huntsville, AL 35801
Suite F Suite 5 (205) 881-9235

Columbia, MD 21046
(301) 995-3560
FAX: (301) 995-3553

Marshall

2221 Broadbirch Dr., Suite G
Silver Spring, MD 20904
(301) 622-1118

FAX: (301) 622-0451

Massachusetts

Anthem

36 Jonspin Road
Wilmington, MA 01887
(508) 657-5170

FAX: (508) 657-4761

Hamilton/Avnet

10M Centennial Drive
Peabody, MA 01960
(508) 532-3701

FAX: (508) 532-9802

Marshall

33 Upton Drive
Wilmington, MA 01887
(508) 658-0810

FAX: (508) 657-5931

Grandville, MI 49418
(616) 531-0345
FAX: (616) 531-0059

Marshall

31067 Schoolcraft
Livonia, MI 48150
(313) 525-5850

FAX: (313) 525-5855

Minnesota

Anthem

7646 Golden Triangle Drive
Eden Prairie, MN 55344
(612) 944-5454

FAX: (612) 944-3045

Hamilton/Avnet

9800 Bren Road E., Suite 410

Minnetonka, MN 55343
(612) 932-0678
FAX: (612) 932-0613

Marshall

3955 Annapolis Lane
Plymouth, MN 55447
(612) 559-2211

FAX: (612) 559-8321

FAX: (205) 881-1490
Missouri

Hamilton/Avnet

741 Goddard Avenue
Chesterfield, MO 63005
(314) 537-1600

FAX: (314) 537-4248

Marshall

3377 Hollenberg Drive
Bridgeton, MO 63044
(314) 291-4650

FAX: (314) 291-5391

SALES OFFICES
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Sales Offices

Brooktree®

North American Distributors (continued)

Montana

Alliance Electronics
10510 Research Ave., SE
Albuquerque, NM 87123
(505) 292-3360

FAX: (505)275-6392

Anthem
770 Wooten Road #103

Colorado Springs, CO 80915

(719) 597-4205
FAX: (719) 597-3207

Anthem

373 Inverness Drive S.
Englewood, CO 80112
(303) 790-4500

FAX: (303) 790-4532

Hamilton/Avnet

9605 Maroon Circle
Suite 200

Englewood, CO 80112
(303) 799-7800

FAX: (303) 799-7801

Marshall

12351 N. Grant Street
Thornton, CO 80241
(303) 451-8383

FAX: (303) 457-2899

Nebraska

Alliann~a Olantranica
Aulaicl CalluOincs

10510 Research Ave., S.E.

Albuquerque, NM 87123
(505) 292-3360
FAX: (505) 375-6392

Hamilton/Avnet

1130 Thorndale Avenue
Bensenville, IL 60106
(708) 860-7700

FAX: (708) 860-8530

Marshall

10413 W. 84th Terrace
Lenexa, KS 66214
(913) 492-3121

FAX: (913) 492-6205

9-12 SECTION 9

New Hampshire

Anthem

36 Jonspin Road
Wilmington, MA 01887
(508) 657-5170

FAX: (508) 657-4761

Hamilton/Avnet

10M Centennial Drive
Peabody, MA 01960
(508) 532-3701

FAX: (508) 532-9802

Marshall

33 Upton Drive
Wilmington, MA 01887
(508) 658-0810

FAX: (508) 657-5931

New Jersey
Northern

Anthem

26 Chapin Road Unit K
Pine Brook, NJ 07058
(201) 227-7960

FAX: (201) 227-9246

Hamilton/Avnet
10 Lanidex Road West
Parsippany, NJ 07054
(201) 575-3490
FAX: (201) 575-5447

Marchall

iviarSiidia

101 Fairfield Road
Fairfield, NJ 07004
(201) 882-0320

FAX: (201) 882-0095

New Jersey
Southern

Hamilton/Avnet

1 Keystone Avenue
Building #36

Cherry Hill, NJ 08003
(609) 424-0110

FAX: (609) 751-2552

Marshall

158 Gaither Drive

Mt. Laurel, NJ 08054
(609) 234-9100

FAX: (609) 778-1819

Nevada
Northern

Anthem

580 Menlo Drive Suite 8
Rocklin, CA 95677
(916) 624-9744

FAX: (916) 624-9750

Hamilton/Avnet

755 Sunrise Avenue
Suite 150

Roseville, CA 95661
(916) 781-6614

FAX: (916) 781-3819

Marshall

3039 Kilgore Avenue, #140
Rancho Cordova, CA 95610

(916) 635-9700

i8,; 82

FAX: (916) 635-6044



Brookiree® Sales Offices
North American Distributors (continued)
Nevada New York North Carolina
Southern
Anthem Hamilton/Avnet
Anthem 47 Mall Drive 3510 Spring Forest Road
1555 W. 10th Place, Suite 101 Commack, NY 11725 Raleigh, NC 27604
Tempe, AZ 85281 (516) 493-2225 (919) 878-0819

(602) 966-6600
FAX: (602) 966-4826

Hamilton/Avnet

3170 Pullman Street
Costa Mesa, CA 92626
(714) 641-4100

FAX: (714) 641-4122

Marshall

9830 S. 51st St., Suite B121
Phoenix, AZ 85044

(602) 496-0290

FAX: (602) 893-9029

New Mexico

Alliance Electronics
10510 Research Ave., S.E.
Albuquerque, NM 87123
(505) 292-3360

FAX: (505) 275-6392

Anthem

1555 W. 10th Place, Suite 101

Tempe, AZ 85281
(602) 966-6600
FAX: (602) 966-4826

Hamilton/Avnet

7801 Academy Road N.E.
Bldg. 1, Suite 204
Albuquerque, NM 87109
(505) 828-1058

FAX: (505) 828-0360

Marshall

9831 S. 51st St., Suite C108
Phoenix, AZ 85044

(602) 496-0290

FAX: (602) 893-9029

FAX: (516) 493-2244

Hamilton/Avnet

933 Motor Parkway
Hauppauge, NY 11788
(516) 434-7420

FAX: (516) 434-7426

Hamilton/Avnet

2060 Townline Road
Rochester, NY 14623
(716) 475-9130

FAX: (716) 475-9119

Hamilton/Avnet

100 Elwood Davis Road
North Syracuse, NY 13212
(315) 453-4000

FAX: (315) 453-4010

Marshall

275 Oser Avenue
Hauppauge, NY 11788
(516) 273-2424

FAX: (516) 434-4775

Marshall

100 Marshall Drive
Endicott, NY 13760
(607) 785-2345

FAX: (607) 785-5546

Marshall

1250 Scottsville Road
Rochester, NY 14624
(716) 235-7620

FAX: (716) 235-0052

FAX: (919) 954-0940

Marshall

5224 Green’s Dairy Road
Raleigh, NC 27604
(919) 878-9882

FAX: (919) 872-2431

North Dakota

Anthem

7646 Golden Triangle Drive
Eden Prairie, MN 55344
(612) 944-5454

FAX: (612) 944-3045

Hamilton/Avnet

9800 Bren Rd. E., Suite 410
Minnetonka, MN 55343
(612) 932-0678

FAX: (612) 932-0613

Marshall

3955 Annapolis Lane
Plymouth, MN 55447
(612) 559-2211

FAX: (612) 559-8321
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Sales Offices

Brookiree®

North American Distributors (continued)

Ohio

Hamilton/Avnet

2600 Corp. Exchange Drive
Suite 180

Columbus, OH 43231
(614) 882-7389

FAX: (614) 882-8650

Hamilton/Avnet

7760 Washington Village Dr.

Dayton, OH 45459
(513) 439-6721
FAX: (513)439-6711

Hamilton/Avnet

30325 Bainbridge Road
Building A

Solon, OH 44139
(216) 349-4910

FAX: (216) 349-1766

Marshall

3520 Park Center Drive
Dayton, OH 45414
(513) 898-4480

FAX: (513) 898-9363

Marshall

30700 Bainbridge Road
Unit A

Solon, OH 44139
(216) 248-1788

FAX: (216) 248-2312

Hamilton/Avnet
12101 E. 51st Street
Suite 106

Tulsa, OK 74146
(918) 252-7297

FAX: (918) 250-8763

9-14 SECTION 9

Oregon

Anthem

9090 SW Gemini Drive
Beaverton, OR 97005
(503) 643-1114

FAX: (503) 626-7928

Hamilton/Avnet

9750 SW Nimbus Avenue
Beaverton, OR 97005
(503) 526-6200

FAX: (503) 641-5939

Marshall

9705 SW Gemini Dr.
Beaverton, OR 97005
(503) 644-5050

FAX: (503) 646-8256

Pennsylvania
Eastern

Anthem

Horsham Business Center
355 Business Center Drive
Horsham, PA 19044
(215) 443-5150

FAX: (215) 675-9875

Hamilton/Avnet

1 Keystone Avenue
Building #36

Cherry Hill, NJ 08003

(609) 424-0110

FAX: (609) 751-2552
Marshall

158 Gaither Drive

Mt. Laurel, NJ 08054
(609) 234-9100

FAX: (609) 778-1819

Pennsylvania
Western

Hamilton/Avnet

213 Executive Drive
Suite 320

Mars, PA 16046
(412) 772-1881

FAX: (412) 349-1766

Marshall

401 Parkway View Dr.
Pittsburgh, PA 15205 -1408
(412) 788-0441

FAX: (412) 788-0447

Rhode Island

Anthem

36 Jonspin Road
Wilmington, MA 01887
(508) 657-5170

FAX: (508) 657-4761

Hamilton/Avnet

10M Centennial Drive
Peabody, MA 01960
(508) 532-3701

FAX: (508) 532-9802

Marshall

33 Upton Drive
Wilmington, MA 01887
(508) 658-0810

FAX: (508) 657-5931

South Carolina

Hamilton/Avnet

3510 Spring Forest Road
Raleigh, NC 27604
(919) 878-0819

FAX: (919) 954-0940

Marshall

5224 Green’s Dairy Road
Raleigh, NC 27604
(919) 878-9882

FAX: (919) 872-2431



Brookiree® Sales Offices
North American Distributors (continued)

South Dakota Texas Utah

Anthem Anthem Anthem

7646 Golden Triangle Drive 651 N. Plano Rd. Suite 429 1279 W. 2200 S.

Eden Prairie, MN 55344 Richardson, TX 75081 Salt Lake City, UT 84119

(612) 944-5454 (214) 238-7100 (801) 973-8555

FAX: (612) 944-3045

Hamilton/Avnet

9800 Bren Rd. E., Suite 410
Minnetonka, MN 55343
(612) 932-0678

FAX: (612) 932-0613

Marshall

3955 Annapolis Lane
Plymouth, MN 55447
(612) 559-2211

FAX: (612) 559-8321

Tennessee

Hamilton/Avnet

7079 University Blvd.
Winter Park, FL 32792
(407) 657-3300

FAX: (407) 678-4414

Marshall

5300 Oakbrook Pky. #140
Norcross, GA 30093
(404) 923-5750

FAX: (404) 923-2743

Marshall

3313 Memorial Pky. S.
Huntsville, AL 35801
(205) 881-9235

FAX: (205) 881-1490

FAX: (214) 238-0237

Hamilton/Avnet
1826-F Kramer Lane
Austin, TX 78758
(512) 832-4306

FAX: (512) 832-4315

Hamilton/Avnet

4004 Beltline Road
Suite 200

Dallas, TX 75244
(214) 308-8105

FAX: (214) 308-8109

Hamilton/Avnet

1235 North Loop West
Suite 521

Houston, TX 77008
(713) 861-8517

FAX: (713) 861-6541

Marshall

8504 Cross Park Drive
Austin, TX 78754
(512) 837-1991

FAX: (512) 832-9810

Marshall

1551 N. Glenville Drive
Richardson, TX 75081
(214) 705-0600

FAX: (214) 705-0675

Marshall

10681 Haddington Street, Suite

#160

Houston, TX 77043
(713) 467-1666

FAX: (713) 467-9805

FAX: (801) 973-8909

Hamilton/Avnet

1100 East 6600 South
Suite 120

Salt Lake City, UT 84121
(801) 972-2800

FAX: (801) 263-0104

Marshall

2355 S. 1070 West, Suite D
Salt Lake City, UT 84119
(801) 973-2288

FAX: (801) 973-2296

Vermont

Anthem

36 Jonspin Road
Wilmington, MA 01887
(508) 657-5170

FAX: (508) 657-4761

Hamilton/Avnet

10M Centennial Drive
Peabody, MA 01960
(508) 532-3701

FAX: (508) 532-9802

Marshall

33 Upton Drive
Wilmington, MA 01887
(508) 658-0810

FAX: (508) 657-5931
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Sales Offices

North American Distributors (continued)

Virginia

Anthem

7168-A Columbia Gateway
Drive

Columbia, MD 21046
(410) 995-6640

FAX: (410) 290-9862

Hamilton/Avnet

7172 Columbia Gateway Drive,

Suite F

Columbia, MD 21046
(301) 995-3560

FAX: (301) 995-3553

Marshall

2221 Broadbirch Dr.
Suite G

Silver Spring, MD 20904
(301) 622-1118

FAX: (301) 622-0451

Washington

Anthem

19017 120th Ave. N.E.
Suite 102

Bothell, WA 98011
(206) 483-1700

FAX: (206) 486-0571

Hamilton/Avnet
17761 N.E. 78th Place
Building C

Redmond, WA 98052
(206) 881-6697

FAX: (206) 867-0159

Marshall

11715 Northcreek Pky. S.
Suite 112

Bothell, WA 98011
(206) 486-5747

FAX: (206) 486-6964

9-16 SECTION 9

West Virginia

Hamilton/Avnet

7172 Columbia Gateway Drive,

Suite F

Columbia, MD 21046
(301) 995-3560

FAX: (301) 995-3553

Marshall

2221 Broadbirch Dr.
Suite G

Silver Spring, MD 20904
(301) 622-1118

FAX: (301) 622-0451

Wisconsin
Eastern

Hamilton/Avnet

20875 Crossroads Circle
Suite 400

Waukesha, WI 53186
(414) 784-4510

FAX: (414) 784-9509

Marshall

20900 Swenson Drive
Waukesha, WI 53186
(414) 797-8400

FAX: (414) 797-8270

Wisconsin
Western

Antham
Anwdim

7646 Golden Triangle Drive
Eden Prairie, MN 55344
(612) 944-5454

FAX: (612) 944-3045

Hamilton/Avnet

1130 Thorndale Avenue
Bensenville, IL 60106
(708) 860-7700

FAX: (708) 860-8530

Marshall

3955 Annapolis Lane
Plymouth, MN 55447
(612) 559-2211

FAX: (612) 559-8321

Canada

Hamilton/Avnet

151 Superior Blvd.
Mississauga, Ontario L5T 2L1
(416) 795-3832

FAX: (416) 564-6036

Hamilton/Avnet

8610 Commerce Court
Burnaby, British Columbia
V5A 4N6

(604) 420-4101

FAX: (604) 420-5376

Hamilton/Avnet

2795 Rue Halpern

St. Laurent, Quebec H4S 1P8
(514) 335-1000

FAX: (514) 335-2481

Hamilton/Avnet

190 Colonnade Road
Nepean, Ontario K2E 7J5
(613) 226-1700

FAX: (613) 226-1184

Marshall

4 Paget Road, Units 10 & 11
Building 1112

Brampton, Ontario L6T 5G3
(416) 458-8046

FAX: (416) 458-1613

Marshall

148 Brunswick Blvd

156 STUnSWICK 5ivVa.

Point Claire, Quebec HOR 5P9
(514) 694-8142
FAX: (514) 694-6989

Puerto Rico

Hamilton/Avnet

87 De Diega Avenue

San Francisco Plaza #215
Rio Piedras, PR 00926
(809) 764-1199

FAX: (809) 754-4356



Brookiree® Sales Offices
European Representatives / Distributors

Austria Germany Norway

CODICO Tekelec Airtronic GmbH Eltron

Muehlgasse 86-88 Postfach 152027 Aslakveien 20F

2380 Perchtold Sdorf Kapuzinerstr. 9 N-0753 Oslo 7

Tel. 43 222 862 428
FAX: 43 222 863 257

Belgium

Alcom Electronics B.V.B.A.

Singel 3

B-2550 Kontich

Tel. 32 3458 30 33
FAX: 32 3 458 31 26

Denmark

C-88

Kokkedal Industripark 101
2980 Kokkedal

Tel. 45 (42) 244.888
FAX: 45 (42) 244.889
TLX: 85541198

C-88 Jylland

Poul Gernessvej 17
7430 Ikast

Tel. 45 (97) 250.816
FAX: 45 (97) 250.815

Finland

Comodo Oy
Isonniitynkatu 7A
Helsinki

Tel. 358 0 757 2266
FAX: 358 0 757 2369

France

Tekelec Airtronic

BP No. 2

1 Rue Carle Vernet
92315 Sevres Cedex
Tel. 331 (46) 23 2229
FAX: 331 (45) 07 2191
TLX: 634018

8000 Munchen 2

Tel. 49 (89) 51.640
FAX: 49 (89) 51.6410
TLX: 841 522 241

Ireland

MEMEC Ireland
Block H, Lock Quay
Clare Street
Limerick

Tel. 353 61 330.742
FAX: 353 61 331.888

Israel

EIM International Electronics
70 Corbin Avenue

Bayshore, NY 11706

Tel. (516) 243-1400

FAX: (516) 243-0660

Italy

Comprel s.p.a.

Via PO 37

20031 Cesano Maderno
Milano

Tel. 36 (2) 553.991
FAX: 36 (2) 553.967

The Netherlands

Alcom

EsseBaan 1, POB 358
2900 AJ Capelle A/D Ijssel
Tel. 31 (10) 451.9533
FAX: 31 (10) 458.6482
TLX: 844 261 60

Tel. 47 (2) 500.650
FAX: 47 (2) 502.777
TLX: 856 771 44

Spain

Semiconductores, S. A.
Ronda General Mitre, 240
08006 Barcelona

Tel. 34 (3) 217.2340
FAX: 34 (3) 217.6598
TLX: 831977 87

Semiconductores
Talia, 7

28022 Madrid

Tel. 34 (1) 742.2313
FAX: 34 (1) 742.3681
TLX: 831 (52) 47331

Sweden

Martinsson Electronik AB
Instrumentvagen 16,

Box 9060

S-12609 Hagersten

Tel. 46 8 744 0300

FAX: 46 8 744 3403

Switzerland

Abalec AG
Grabenstrasse 9
8952 Schlieren

Tel. 41 1 730 04 55
FAX: 4117309801

United Kingdom

Thame Components Ltd.
Thame Park Road
Thame, Oxfordshire
0X9 3UQ

Tel. 44 (84) 426.1188
FAX: 44 (84) 426.1681
TLX: 851 837917

SALES OFFICES
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Sales Offices

Brookiree®

Japanese Representatives / Distributors

H.Y. Associates
1-10, Sekimachi-kita
3 Chome

Nerima-ku

Tokyo 177

Tel. 81 33929 7111
FAX: 81 33 928 0301

H.Y. Associates
Nakahiro Bldg. #201
2-4-11 Bakuro-cho
Chuo-ku

Osaka-shi 541

Tel. 81 06 266 0611
FAX: 81 06 266 0630

Asia-Pacific Representatives / Distributors

Australia

VSI Promark Electronics-Adelaide
4/116 Melbourne St.

North Adelaide, SA 5006

Tel. 618 267-4333

FAX: 618 267-4217

VSI Promark Electronics-Brisbane
Suite 9, Argyle Place

CNR Sangate Rd & Argyle St.
Breakfast Creek, QLD 4010

Tel. 617 262-5200

FAX: 617 262-6461

VSI Promark Electronics-Melbourne
Grund FL, Unit 12, Bus Prk Dr.
Monash Business Park

Notting Hill, VIC 3168

Tel. 613 558-9333

FAX: 613 558-9355

VSI Promark Electronics-Sydney
P. O. Box 578

Crows Nest, NSW 2065

Tel. 612 439-8622

FAX: 612 439-6435

VSI Promark Electronics-Perth
25 Brisbane St.

East Perth, WA 6000

Tel. 619 328-8499

FAX: 619 227-8600
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Hong Kong

Lestina International, Ltd.

"14/F Park Tower

15 Austin Road
Tsumshatsui

Tel. 852 735 1736
FAX: 852 730 5260

India

Oriole Services & Consultants
PB #9275

4 Kurla Industrial Estate
Ghatkopar, Bombay:

400 086

Tel. 91 22 512 2973

TLX: 9531172102
FAX:9122511-5810

Korea

2F Kunhan Bldg.

1557-11, Seocho-Dong
Seocho-Ku, Seoul 137-070
Tel. 82 02 523-5233

FAX: 82 02 523-7300

Kortronics Enterprise

Nissei Electronics
Hitachi Atago Bldg.
15-12, Nishi-Shimbashi
2-Chome

Minato-ku, Tokyo 105
Tel. 81 33 504 7923
FAX: 81 33 504 7900
TLX: 781 274 81

Singapore

Desner Electronics

42 MacTaggart Road

#04-01 MacTaggart Building
Singapore 1336

Tel. 65 (2) 85 1566

FAX: 65 (2) 84 9466

TLX: 786 391 91

Taiwan R.O.C.

Sertek

3-15FL, 135, Sec. 2,
Chien Kuo N. Rd.
Taipei 10479

Tel. 886 (2) 501.0055
FAX: 886 (2) 501.2521
TLX: 785 237 56

Tonsam Corp. (Main Office)
1rst FL, No. 1, Lane 462, Sec. 6
Chung Hsiac E. Rd.

Taipei

Tonsam Corp.

8th FL, No. 467, Sec. 6
Chung Hsiao E. Rd.
Taipei

Tel. 886 (02) 651.0011
FAX: 886 (02) 651.0033
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Product Index Brookiree®
Bt101 50, 30 MHz Triple 8-bit VIDEODAC 6-3
Bt103 75, 30 MHz Triple 4-bit VIDEODAC 6-17
Bt106 50, 30 MHz Single 8-bit VIDEODAC 6-31
Bt107 400 MHz Single 8-bit VIDEODAC with 2:1 Multiplexed Pixel Inputs 6-45

(10KH/100K ECL)
Bt109 250 MHz Triple 8-bit VIDEODAC, TDC1318 Pin Compatible 6-59
(10KH ECL)
Bt110 100 ns Octal 8-bit D/A Converter with Standard MPU Interface 7-3
Bt121 80, 50 MHz Triple 8-bit VIDEODAC, On-Chip Voltage Reference and 6-73
Analog Output Comparators
Bt218 18 MSPS 8-Bit Flash Video A/D Converter 3-3
Bt252 18 MSPS Single Channel 8-bit Image Digitizer 3-17
Bt254 18 MSPS Triple Channel 8-bit Image Digitizer 3-41
Bt261 30 MHz HSYNC Line Lock Controller 3-65
Bt281 36 MHz Programmable Color Space Converter 3-95
Bt401 250 MHz 256 x 8 Pipelined Static RAM (10KH ECL) 7-17
Bt403 250 MHz 256 x 8 Pipelined Static RAM (10KH ECL) 7-17
Btd24 250 MHz 40-bit Multi-Tap Video Shift Register (10KH ECL/TTL) 7-21
Bt431 64 x 64 Pixel User-Definable Cursor, Cross Hair Cursor 7-41
Bt438 250 MHz Clock Generator Chip for CMOS RAMDACs 7-63
Bt439 200 MHz Clock Generator/Synchronizer Chip for CMOS RAMDACs 7-75
Btd40 275 MHz PLL Clock Generator 7-89
Btd45 150 MHz Triple 256 x 8 RAMDAC with Onboard M/N PLL, 5-3
and a Highly Flexible Input Pixel Port
Btd51 125, 110, 80 MHz Triple 4-bit RAMDAC with 256 x 12 RAM, 4:1 or 5-81
5:1 Multiplexed Pixel Inputs
Bt453 66, 40 MHz Triple 8-bit RAMDAC with 256 x 24 RAM 4-3
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Brookiree® Product Index

Bt454 170, 110 MHz Triple 4-bit RAMDAC with 16 x 12 RAM, 5-115
4:1 Multiplexed Pixel Inputs

Bt455 170, 110 MHz Single 4-bit RAMDAC with 16 x 4 RAM, 5-115
4:1 Multiplexed Pixel Inputs

Bt457 125, 110, 80 MHz Single 8-bit RAMDAC with 256 x 8 RAM, 5-81
4:1 or 5:1 Multiplexed Pixel Inputs

Bt458 165, 125, 110, 80 MHz Triple 8-bit RAMDAC with 256 x 24 RAM, 5-81
4:1 or 5:1 Multiplexed Pixel Inputs

Bt459 135, 110, 80, MHz Triple 8-bit RAMDAC with 256 x 24 RAM, 5-135
1:1, 4:1, or 5:1 Multiplexed Pixel Inputs, 64 x 64 Cursor

Bt460 - 135, 110, 80 MHz Triple 8-bit RAMDAC with 512 x 24 RAM, 5-187
1:1, 4:1, or 5:1 Multiplexed Pixel Inputs, 64 x 64 Cursor

Bt461 170, 135, 110, 80 MHz Single 8-bit RAMDAC with 1024 x 8 RAM, 256 x 5-239
8 Alternate RAM, 3:1, 4:1, or 5:1 Multiplexed Pixel Inputs

Bt462 170, 135, 110, 80 MHz Single 8-bit RAMDAC with 1024 x 8 RAM, 256 x 5-239
8 Alternate RAM, 3:1, 4:1, or 5:1 Multiplexed Pixel Inputs

Bt463 170, 135, 110 MHz Triple 8-bit True-Color Window RAMDAC with (3) 5-277
528 x 8 RAM, 1:1, 2:1, or 4:1 Multiplexed Pixel Inputs

Bt467 230, 170, and 135 MHz Triple 8-bit RAMDAC with 256 x 24 RAM, 5-321
8:1 Multiplexed Pixel Ports

Bt468 220, 200, 170 MHz Triple 8-bit RAMDAC with 256 x 24 RAM, 5-357
8:1 Multiplexed Pixel Inputs, 64 x 64 Cursor

Bt471 80, 66, 50, 35 MHz Triple 6-bit RAMDAC with 256 x 18 RAM 4-21

Bt473 80, 66, 50, 35 MHz Triple 8-bit True-Color RAMDAC with (3) 4-45
256 x 8 RAMs

Bt473/110 110 MHz Triple 8-bit True-Color RAMDAC with (3) 256 x 8 RAMs 4-71

Bt475 80, 66, 50, 35 MHz Triple 6-bit Power-Down RAMDAC with 256 x 18 4-95
RAM

Bt476 80, 66, 50, 35 MHz Triple 6-bit RAMDAC with 256 x 18 RAM 4-21

Btd77 80, 66, 50, 35 MHz Triple 8-bit RAMDAC with 256 x 24 RAM 4-95

Btd478 80, 66, 50, 35 MHz Triple 8-bit RAMDAC with 256 x 24 RAM 4-21
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Product Index ~ Brooktree®

Bt481 85 MHz 15-, 16-, and 24-bit True-Color Power-Down RAMDACs 4-121

Bt482 85 MHz 15-, 16-, a;nd 24-bit True-Color Power-Down RAMDACsSs 4-121

Bt484 85 MHz True-Color RAMDAC, 4:1, 8-bit Multiplexed Pixel Inputs with 4-157
a Separate 8-bit VGA port, 32 x 32 x 2, User-definable Hardware Cursor

Bt485 135 MHz True-Color RAMDAC, 4:1, 8-bit Multiplexed Pixel Inputs with 4-197
a Separate 8-bit VGA port, 64 x 64 x 2, User-definable Hardware Cursor

Bt492 360 MHz Single 8-bit RAMDAC with 256 x 8 RAM 5-399

Bt494 160 MHz Triple 8-bit True-Color RAMDAC, with (3) 256 x 8 RAM, 5-419
1:1, 2:1, or 4:1 Multiplexed Pixel Inputs

Bt496 100 MHz CMYK RAMDAC with (3) 256 x 9 RAM, 1:1, 2:1, 4:1, 8:1, and 5-455
32:1 Multiplexed Pixel Inputs

Bt501 10 KH Octal ECL/TTL Bidirectional Transceiver/Translator 7-103

Bt502 100K Octal ECL/TTL Bidirectional Transceiver/Translator 7-103

Bt622 Dual Channel Delay Lines, Very High-Speed, 10KH ECL-Compatible 7-113

Bt624 Quad Channel Delay Lines, Very High-Speed, 10KH ECL-Compatible 7-113

Bt630 Monolithic CMOS, High-bandwidth, TTL-compatible 7-133
Adjustable Delay Line, 25—400 ns Programmable Range

Bt812 NTSC/PAL to RGB/YCrCb Decoder 3-127

Bt855 12-18 MHz RGB/YCrCb to NTSC/PAL Commercial Grade Encoder 3-129

Bt858 12-18 MHz RGB/YCrCb to NTSC/PAL Studio Grade Encoder 3-173

Bt885 135 MHz True-Color VIDEO CacheDAC™. Dedicated Asynchronous 4-239

Video and Graphics Ports Enable Mixing Video and Graphics. 64 x 64 x 2
User-definable Hardware Cursor, VGA Compatibie
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Brooktree Literature Update Card

Thank you for your interest in Brooktree products. To remain on our mailing list for new product
literature, please take a moment to complete the information below and return the postage paid card.

What is your principal job function? What are your areas of application? Check all that
A. [ Corporate Management apply:
B. [J Engineering Management A. [0 PC Graphics
C. O Engineering B. [J Workstation Graphics
D. [J Consultant C. [J Imaging
E. [J Purchasing D. [J Communications
F. [ Other: E. [ ATE (Automatic Test Equipment)
F. [J Other:

Are you currently using our products?
[J YES J No
What products would you like to see from

If NO, do you intend to use our products: Brooktree in the fuure?

A.

Current application (immediately)

Future applications in 1-6 months

Future applications in 6-12 months

Future applications over 12 months

moaw
googo

Reference file

Company:

Name:

Title:

Address:

City: State: Zip:

Phone: ( ) Ext:

DB004-1/93

After folding, please secure open edges with tape. ®
WARNING: Staples will not be accepted by the postal service. {tr&}
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Brooktree Corporation
9950 Barnes Canyon Road
San Diego, CA 92121-2790
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