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Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates anc
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.

Applications of Embedded - CPLDs

Obsolete

In System Programmable (min 10K program/erase cycles)
7.5 ns
4.75V ~ 5.25V

64

64

0°C ~ 70°C (TA)
Surface Mount

84-LCC (J-Lead)
84-PLCC (29.31x29.31)

https://www.e-xfl.com/product-detail/microchip-technology/atf1504as-7jc84

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Description

ATMEL

The ATF1504AS is a high-performance, high-density complex programmable logic
device (CPLD) that utilizes Atmel’s proven electrically-erasable memory technology.
With 64 logic macrocells and up to 68 inputs, it easily integrates logic from several TTL,
SSI, MSI, LSI and classic PLDs. The ATF1504AS’s enhanced routing switch matrices
increase usable gate count and the odds of successful pin-locked design modifications.

The ATF1504AS has up to 68 bi-directional I/O pins and four dedicated input pins,
depending on the type of device package selected. Each dedicated pin can also serve
as a global control signal, register clock, register reset or output enable. Each of these
control signals can be selected for use individually within each macrocell.

Each of the 64 macrocells generates a buried feedback that goes to the global bus.
Each input and I/0O pin also feeds into the global bus. The switch matrix in each logic
block then selects 40 individual signals from the global bus. Each macrocell also gener-
ates a foldback logic term that goes to a regional bus. Cascade logic between
macrocells in the ATF1504AS allows fast, efficient generation of complex logic func-
tions. The ATF1504AS contains four such logic chains, each capable of creating sum
term logic with a fan-in of up to 40 product terms.

The ATF1504AS macrocell, shown in Figure 1, is flexible enough to support highly-com-
plex logic functions operating at high speed. The macrocell consists of five sections:
product terms and product term select multiplexer, OR/XOR/CASCADE logic, a flip-flop,
output select and enable, and logic array inputs.
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Block Diagram
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Unused product terms are automatically disabled by the compiler to decrease power
consumption. A security fuse, when programmed, protects the contents of the
ATF1504AS. Two bytes (16 bits) of User Signature are accessible to the user for pur-
poses such as storing project name, part number, revision or date. The User Signature
is accessible regardless of the state of the security fuse.

The ATF1504AS device is an in-system programmable (ISP) device. It uses the indus-
try-standard 4-pin JTAG interface (IEEE Std. 1149.1), and is fully-compliant with JTAG’s
Boundary-scan Description Language (BSDL). ISP allows the device to be programmed
without removing it from the printed circuit board. In addition to simplifying the manufac-
turing flow, ISP also allows design modifications to be made in the field via software.
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Product Terms and Select
Mux

OR/XOR/CASCADE Logic

Flip-flop

Output Select and Enable

Global Bus/Switch Matrix

ATMEL

Each ATF1504AS macrocell has five product terms. Each product term receives as its
possible inputs all signals from both the global bus and regional bus.

The product term select multiplexer (PTMUX) allocates the five product terms as
needed to the macrocell logic gates and control signals. The PTMUX programming is
determined by the design compiler, which selects the optimum macrocell configuration.

The ATF1504AS’s logic structure is designed to efficiently support all types of logic.
Within a single macrocell, all the product terms can be routed to the OR gate, creating a
5-input AND/OR sum term. With the addition of the CASIN from neighboring macrocells,
this can be expanded to as many as 40 product terms with a little small additional delay.

The macrocell’s XOR gate allows efficient implementation of compare and arithmetic
functions. One input to the XOR comes from the OR sum term. The other XOR input can
be a product term or a fixed high- or low-level. For combinatorial outputs, the fixed level
input allows polarity selection. For registered functions, the fixed levels allow DeMorgan
minimization of product terms. The XOR gate is also used to emulate T- and JK-type
flip-flops.

The ATF1504AS’s flip-flop has very flexible data and control functions. The data input
can come from either the XOR gate, from a separate product term or directly from the
I/0 pin. Selecting the separate product term allows creation of a buried registered feed-
back within a combinatorial output macrocell. (This feature is automatically implemented
by the fitter software). In addition to D, T, JK and SR operation, the flip-flop can also be
configured as a flow-through latch. In this mode, data passes through when the clock is
high and is latched when the clock is low.

The clock itself can be either one of the Global CLK Signals (GCK|O : 2]) or an individual
product term. The flip-flop changes state on the clock’s rising edge. When the GCK sig-
nal is used as the clock, one of the macrocell product terms can be selected as a clock
enable. When the clock enable function is active and the enable signal (product term) is
low, all clock edges are ignored. The flip-flop’s asynchronous reset signal (AR) can be
either the Global Clear (GCLEAR), a product term, or always off. AR can also be a logic
OR of GCLEAR with a product term. The asynchronous preset (AP) can be a product
term or always off.

The ATF1504AS macrocell output can be selected as registered or combinatorial. The
buried feedback signal can be either combinatorial or registered signal regardless of
whether the output is combinatorial or registered.

The output enable multiplexer (MOE) controls the output enable signals. Any buffer can
be permanently enabled for simple output operation. Buffers can also be permanently
disabled to allow use of the pin as an input. In this configuration all the macrocell
resources are still available, including the buried feedback, expander and CASCADE
logic. The output enable for each macrocell can be selected as either of the two dedi-
cated OE input pins as an I/O pin configured as an input, or as an individual product
term.

The global bus contains all input and I/O pin signals as well as the buried feedback sig-
nal from all 64 macrocells. The switch matrix in each logic block receives as its possible
inputs all signals from the global bus. Under software control, up to 40 of these signals
can be selected as inputs to the logic block.

0950N-PLD-07/02
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Foldback Bus Each macrocell also generates a foldback product term. This signal goes to the regional
bus and is available to four macrocells. The foldback is an inverse polarity of one of the
macrocell’s product terms. The sixteen foldback terms in each region allow generation
of high fan-in sum terms (up to sixteen product terms) with a nominal additional delay.

Figure 1. ATF1504AS Macrocell
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Programmable Pin-
keeper Option for
Inputs and I/Os

Input Diagram

Speed/Power
Management

I/O Diagram

ATMEL

The ATF1504AS offers the option of programming all input and 1/O pins so that pin-
keeper circuits can be utilized. When any pin is driven high or low and then subse-
quently left floating, it will stay at that previous high- or low-level. This circuitry prevents
unused input and I/O lines from floating to intermediate voltage levels, which causes
unnecessary power consumption and system noise. The keeper circuits eliminate the
need for external pull-up resistors and eliminate their DC power consumption.

INPUT |
100K
ESD
PROTECTION
CIRCUIT PROGRAMMABLE

OPTION

The ATF1504AS has several built-in speed and power management features. The
ATF1504AS contains circuitry that automatically puts the device into a low-power
standby mode when no logic transitions are occurring. This not only reduces power con-
sumption during inactive periods, but also provides proportional power savings for most
applications running at system speeds below 5 MHz. This feature may be selected as a
device option.

OE —

DATA ——| )

VCC

PROGRAMMABLE
OPTION

To further reduce power, each ATF1504AS macrocell has a Reduced Power bit feature.
This feature allows individual macrocells to be configured for maximum power savings.
This feature may be selected as a design option.

All ATF1504AS also have an optional power-down mode. In this mode, current drops to
below 10 mA. When the power-down option is selected, either PD1 or PD2 pins (or
both) can be used to power-down the part. The power-down option is selected in the
design source file. When enabled, the device goes into power-down when either PD1 or
PD2 is high. In the power-down mode, all internal logic signals are latched and held, as
are any enabled outputs.

0950N-PLD-07/02



Absolute Maximum Ratings*

ATMEL

Temperature Under Bias.......cc.ccccevevevrrervennnne. -40°C to +85°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
Storage Temperature ...........coeceeeveevreeccennne. -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
Voltage on Any Pin with other conditions beyond those indicated in the
Respect to Ground ..........cccevviiiiiiieeiiiee e, -2.0V to +7.0v() operational sections of this specification is not
implied. Exposure to absolute maximum rating
Voltage on Input Pins conditions for extended periods may affect device
with Respect to Ground reliability.
During Programming.............cccceceeeevevevennnnn. -2.0V to +14.0v("
Note: 1. Minimum voltage is -0.6V DC, which may under-
shoot to -2.0V for pulses of less than 20 ns. Max-
Programming Voltage with imum output pin voltage is V¢ + 0.75V DC,
Respect to Ground ...........ccccvveviciiiniiccnien, -2.0V to +14.0v() which may overshoot to 7.0V for pulses of less
than 20 ns.
AC Characteristics
-7 -10 -15 -20 -25
Symbol | Parameter Min Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
Input or Feedback to
teo1 Non-registered Output 75 10 3 15 20 25 ns
1/O Input or Feedback to
tpp2 Non-registered Feedback 7 9 3 12 16 25 ns
tsu Global Clock Setup Time 6 7 11 16 20 ns
ty Global Clock Hold Time 0 0 0 0 0 ns
Global Clock Setup Time of
tesu Fast Input 3 3 3 3 5 ns
- Global Clock Hold Time of 05 0.5 1.0 15 5 ns
Fast Input
tcop Global Clock to Output Delay 4.5 5 8 10 13 ns
teH Global Clock High Time 3 4 5 6 7 ns
toL Global Clock Low Time 3 4 5 6 7 ns
tasu Array Clock Setup Time 3 3 4 4 5 ns
tan Array Clock Hold Time 2 3 4 5 6 ns
tacop Array Clock Output Delay 7.5 10 15 20 25 ns
tacH Array Clock High Time 3 4 6 8 10 ns
tacL Array Clock Low Time 3 4 6 8 10 ns
tonT Minimum Clock Global Period 8 10 13 17 22 ns
Maximum Internal Global
font Clock Frequency 125 100 76.9 66 50 MHz
taenT Minimum Array Clock Period 8 10 13 17 22 ns
Maximum Internal Array
facnT Clock Frequency 125 100 76.9 66 50 MHz

0950N-PLD-07/02
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AC Characteristics (Continued)

-7 -10 -15 -20 -25
Symbol | Parameter Min Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
fuax Maximum Clock Frequency 166.7 125 100 83.3 60 MHz
tn Input Pad and Buffer Delay 0.5 0.5 2 2 2 ns
to I/0 Input Pad and Buffer Delay 0.5 0.5 2 2 2 ns
tein Fast Input Delay 1 1 2 2 2 ns
tsexp Foldback Term Delay 4 5 8 10 12 ns
tpexp Cascade Logic Delay 0.8 0.8 1 1 1.2 ns
t aD Logic Array Delay 3 5 6 7 8 ns
t ac Logic Control Delay 3 5 6 7 8 ns
tioe Internal Output Enable Delay 2 2 3 3 4 ns
Output Buffer and Pad Delay
top1 (Slow slew rate = OFF; 2 1.5 4 5 6 ns
VCC|O = 5V, CL = 35 pF)
Output Buffer and Pad Delay
topo (Slow slew rate = OFF; 25 2.0 5 6 7 ns
Veeio = 3.3V, C =35 pF)
Output Buffer and Pad Delay
tops (Slow slew rate = ON; 5 55 8 10 10 ns
Note:  See ordering information for valid part numbers.
Timing Model
Internal Output
»| Enable Delay
tioE
Global Control
I{')elay > Register y
Input GLOB
Delay ) Delay
e _ e o outp
] Switch Log[l)celaAyrray tpeX? IH o
Matrix " ) PRE tope
tum tem tops 7}
» Register Control tRp tyz gl
Delay t t
tiac COMB X1
o te tFsu tzxe
ten > InqutaISD(elay ld tFH tzx3
e
| Fo\d%aecll;yTerm
tsexp 110
—l Delay
tio
AIMEL 13
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ATMEL

AC Characteristics (Continued)

-7 -10 -15 -20 -25
Symbol | Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
Output Buffer Enable Delay
tox4 (Slow slew rate = OFF; 4.0 5.0 7 9 10 ns
Veeio = 5.0V; C, = 35 pF)
Output Buffer Enable Delay
toxo (Slow slew rate = OFF; 4.5 5.5 7 9 10 ns
Veeio = 3.3V; C_ =35 pF)
Output Buffer Enable Delay
toxs (Slow slew rate = ON; 9 9 10 11 12 ns
Veeio = 5.0V/3.3V; C, = 35 pF)
- %uLtzu; I;Llif)fer Disable Delay 4 5 6 7 8 ns
tsu Register Setup Time 3 3 4 5 6 ns
ty Register Hold Time 2 3 4 5 6 ns
tesu Register Setup Time of Fast Input 3 3 2 2 3 ns
ten Register Hold Time of Fast Input 0.5 0.5 2 2 2.5 ns
trRp Register Delay 1 2 1 2 2 ns
tcoms Combinatorial Delay 1 2 1 2 2 ns
tic Array Clock Delay 3 5 6 7 8 ns
ten Register Enable Time 3 5 6 7 8 ns
teLoB Global Control Delay 1 1 1 1 1 ns
tere Register Preset Time 2 3 4 5 6 ns
toLr Register Clear Time 2 3 4 5 6 ns
tuim Switch Matrix Delay 1 1 2 2 2 ns
trea Reduced-power Adder® 10 11 13 14 15 ns

Notes: 1. See ordering information for valid part numbers.
2. The tgps parameter must be added to the t ap, t ac,ttic, tacL, @nd tsexp parameters for macrocells running in the reduced-
power mode.

Input Test Waveforms and Measurement Levels

3.0V
AC AC
DRIVING 1.5V MEASUREMENT
LEVELS LEVEL
0.0v

tg, tr = 1.5 ns typical

w  ATF1504AS(L)
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JTAG-BST/ISP
Overview

JTAG Boundary-scan
Cell (BSC) Testing

ATMEL

The JTAG boundary-scan testing is controlled by the Test Access Port (TAP) controller
in the ATF1504AS. The boundary-scan technique involves the inclusion of a shift-regis-
ter stage (contained in a boundary-scan cell) adjacent to each component so that
signals at component boundaries can be controlled and observed using scan testing
principles. Each input pin and I/O pin has its own boundary-scan cell (BSC) in order to
support boundary scan testing. The ATF1504AS does not currently include a Test Reset
(TRST) input pin because the TAP controller is automatically reset at power-up. The five
JTAG modes supported include: SAMPLE/PRELOAD, EXTEST, BYPASS, IDCODE
and HIGHZ. The ATF1504AS’s ISP can be fully described using JTAG’s BSDL as
described in IEEE Standard 1149.1b. This allows ATF1504AS programming to be
described and implemented using any one of the third-party development tools support-
ing this standard.

The ATF1504AS has the option of using four JTAG-standard I/O pins for boundary-scan
testing (BST) and in-system programming (ISP) purposes. The ATF1504AS is program-
mable through the four JTAG pins using the IEEE standard JTAG programming protocol
established by IEEE Standard 1149.1 using 5V TTL-level programming signals from the
ISP interface for in-system programming. The JTAG feature is a programmable option.
If JTAG (BST or ISP) is not needed, then the four JTAG control pins are available as 1/0
pins.

The ATF1504AS contains up to 68 I/O pins and four input pins, depending on the device
type and package type selected. Each input pin and I/O pin has its own boundary-scan
cell (BSC) in order to support boundary-scan testing as described in detail by IEEE
Standard 1149.1. A typical BSC consists of three capture registers or scan registers and
up to two update registers. There are two types of BSCs, one for input or I/O pin, and
one for the macrocells. The BSCs in the device are chained together through the cap-
ture registers. Input to the capture register chain is fed in from the TDI pin while the
output is directed to the TDO pin. Capture registers are used to capture active device
data signals, to shift data in and out of the device and to load data into the update regis-
ters. Control signals are generated internally by the JTAG TAP controller. The BSC
configuration for the input and I/O pins and macrocells are shown below.

BSC Configuration for Input and I/0 Pins (Except JTAG TAP Pins)

Dedicated
Input

Tolnternal

Logic D al— oo

Capture
Registers

CLOCK
SHIFT

TDI
(From Next Register)

Note: = The ATF1504AS has pull-up option on TMS and TDI pins. This feature is selected as a design option.

0950N-PLD-07/02



BSC Configuration for Macrocell

OEJ

Pin BSC

TDO

Capture
DR

Clock
Shift

TDO

TDI
Shift

0950N-PLD-07/02

Capture
DR

Pin

Update
DR

Mode
Clock

Macrocell BSC

AIMEL

ATF1504AS(L)

17



s A TF1504AS(L)

PCI DC Characteristics

Symbol Parameter Conditions Min Max Units
Vee Supply Voltage 4.75 5.25 \'
Vig Input High Voltage 2.0 Ve +0.5 \%
Vi Input Low Voltage -0.5 0.8 \
Iy Input High Leakage Current Viy=2.7V 70 A
n Input Low Leakage Current Vv =0.5V -70 A
Vou Output High Voltage loutr =-2 MA 24 \
VoL Output Low Voltage lout =3 MA, 6 mA 0.55
Cin Input Pin Capacitance 10 pF
Ccik CLK Pin Capacitance 12 pF
CipseL IDSEL Pin Capacitance 8 pF
Lein Pin Inductance 20 nH
Note:  Leakage current is with pin-keeper off.
PCI AC Characteristics
Symbol Parameter Conditions Min Max Units
0<Voyr< 1.4 -44 mA
vty (S:‘L’J"r'trce:'t”gigh 1.4 < Vour <2.4 -44+(Voyr - 1.4)/0.024 | mA
(Test High) 3.1 < Voyur < Ve Equation A mA
Vour = 3.1V -142 A
Vour > 2.2V 95 mA
o cS:\L';V:trce:Tfow 2.2> Voyr >0 Vour/0.023 | mA
(Test Point) 0.1>Vgoyr >0 Equation B mA
Vour = 0.71 206 mA
loL Low Clamp Current S5<Vp=s-1 -25+(V|y+ 1)/0.015 mA
SLEWR Output Rise Slew Rate 0.4V to 2.4V load 0.5 3 V/ns
SLEWE Output Fall Slew Rate 2.4V to 0.4V load 0.5 3 Vins
Notes: 1. Equation A:lgy = 11.9 (Vour - 5.25) * (Vour + 2.45) for Ve > Voyur > 3.1V.
2. Equation B: I, = 78.5 * Vour * (4.4 - Vur) for OV < Vour < 0.71V.
AIMEL 19
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ATF1504AS Dedicated Pinouts

ATMEL

44-lead 44-lead 68-lead 84-lead 100-lead 100-lead
Dedicated Pin TQFP J-lead J-lead J-lead PQFP TQFP
INPUT/OE2/GCLK2 40 2 2 2 92 90
INPUT/GCLR 39 1 1 1 91 89
INPUT/OEA1 38 44 68 84 90 88
INPUT/GCLK1 37 43 67 83 89 87
I/0 /GCLK3 35 41 65 81 87 85
I/0/PD (1,2) 5,19 11,25 17, 37 20, 46 14, 44 12, 42
I/O/TDI (JTAG) 1 7 12 14 6 4
I/O/TMS (JTAG) 7 13 19 23 17 15
I/O/TCK (JTAG) 26 32 50 62 64 62
I/O/TDO (JTAG) 32 38 57 71 75 73
GND 416,203 | 10223042 guln'aiie | oo sy | or.70.88.97 | 59,7486, 95
Veoint 9,17, 29, 41 3, 15,23, 35 3,35 3,43 41,93 39, 91
Voo _ _ 11, 2513 95’313 43, 13, %&; ?;88 53, 5, 2&3&53, 3, 1§é3§é51,
1,2,7,9, 1,2,5,7, 22,
NG B ~ _ _ 24,26,29,30, | 24,27,28,49,
51, 52, 55, 57, 50, 53, 55, 70,
72,74,79, 80 72,77,78
# of Signal Pins 36 36 52 68 68 68
# User I/O Pins 32 32 48 64 64 64
OE (1, 2) Global OE Pins
GCLR Global Clear Pin
GCLK (1, 2, 3) Global Clock Pins
PD (1, 2) Power down pins
TDI, TMS, TCK, TDO JTAG pins used for boundary-scan testing or in-system programming
GND Ground Pins
Veeint VCC pins for the device (+5V - Internal)
Veeio VCC pins for output drivers (for /0 pins) (+5V or 3.3V - I/Os)

0950N-PLD-07/02
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ATF1504AS 1/0 Pinouts

44- 44- 68- 84- 100- 100- 44- 44- 68- 84- 100- 100-
lead | lead | lead | lead lead lead lead | lead | lead | lead lead lead

MC PLC | PLCC | TQFP | PLCC | PLCC PQFP TQFP MC PLC PLCC | TQFP | PLCC | PLCC PQFP TQFP
1 A 12 6 18 22 16 14 33 C 24 18 36 44 42 40
2 A - - - 21 15 13 34 C - - - 45 43 41
3 PAIZ\)/1 11 5 17 20 14 12 35 Pc|:3/2 25 19 37 46 44 42
4 A 9 3 15 18 12 10 36 C 26 20 39 48 46 44
5 A 14 17 11 9 37 C 27 21 40 49 47 45
6 A - - 13 16 10 8 38 C - - 4 50 48 46
7 A - - - 15 8 6 39 C - - - 51 49 47
TSI;I A 7 1 12 14 6 4 40 C 28 22 42 52 50 48
9 A - - 10 12 4 100 41 C 29 23 44 54 54 52
10 A - - - 11 3 99 42 C - - - 55 56 54
11 A 6 44 9 10 100 98 43 C - - 45 56 58 56
12 A - - 8 9 99 97 44 C - - 46 57 59 57
13 A - - 7 8 98 96 45 C - - 47 58 60 58
14 A 5 43 5 6 96 94 46 C 31 25 49 60 62 60
15 A - - - 5 95 93 47 C - - - 61 63 61
16 A 4 42 4 4 94 92 48/ C 32 26 50 62 64 62

TCK

17 B 21 15 33 41 39 37 49 D 33 27 51 63 65 63
18 B - - - 40 38 36 50 D - - - 64 66 64
19 B 20 14 32 39 37 35 51 D 34 28 52 65 67 65
20 B 19 13 30 37 35 33 52 D 36 30 54 67 69 67
21 B 18 12 29 36 34 32 53 D 37 31 55 68 70 68
22 B - - 28 35 33 31 54 D - - 56 69 71 69
23 B - - - 34 32 30 55 D - - - 70 73 71
24 B 17 11 27 33 31 29 Tslfé D 38 32 57 71 75 73
25 B 16 10 25 31 27 25 57 D 39 33 59 73 77 75
26 B - - - 30 25 23 58 D - - - 74 78 76
27 B - - 24 29 23 21 59 D - - 60 75 81 79
28 B - - 23 28 22 20 60 D - - 61 76 82 80
29 B - - 22 27 21 19 61 D - - 62 77 83 81
30 B 14 8 20 25 19 17 62 D 40 34 64 79 85 83
31 B - - - 24 18 16 63 - - - 80 86 84
Tsl\ils B 13 7 19 23 17 15 64 GCDL/K3 41 35 65 81 87 85

AIMEL 21
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NORMALIZED TCO

NORMALIZED TSU

NORMALIZED TCO
VS.TEMPERATURE (V¢ = 5.0V)

0.9
0.8
-40.0 0.0 25.0 75.0
TEMPERATURE (C)
NORMALIZED TSU
VS. TEMPERATURE (V¢ = 5.0V)
1.2
11
1.0
0.9
0.8

-40.0 0.0 25.0

TEMPERATURE (C)
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44J - PLCC

1.14(0.045) X 45°

14(0. : PIN NO. 1
1.14(0.045) X 45 L 0.516(0.0125
* IDENTIFIER ‘4’ — Q—LO 191(0.0075)
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- A2

- D1 — e
- A1

- D e

0.51(0.020)MAX
45" MAX 3X
COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A 4,191 - 4.572
A1 2.286 - 3.048
A2 0.508 - -
D 17.399 - 17.653
D1 16.510 - 16.662 | Note 2
E 17.399 - 17.653
Notes: 1. This package conforms to JEDEC reference MS-018, Variation AC.
2. Dimensions D1 and E1 do not include mold protrusion. E1 16.510 - 16.662 | Note 2
Allowable protrusion is .010"(0.254 mm) per side. Dimension D1 D2/E2 | 14.986 — 16.002
and E1 include mold mismatch and are measured at the extreme
. o S B 0.660 - 0.813
material condition at the upper or lower parting line.
3. Lead coplanarity is 0.004" (0.102 mm) maximum. B1 0.330 - 0.533
e 1.270 TYP
10/04/01
o TITLE DRAWING NO. |REV.
‘I_ 2325 Orchard Parkway . . .
44J, 44-lead, Plastic J-leaded Chip Carrier (PLCC
‘ San Jose, CA 95131 P ( ) 44J B
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84J - PLCC

1.14(0.045) X 45°

14(0. : PIN NO. 1
1.14(0.045) X 45 L 0.516(0.0125
* IDENTIFIER ‘4’ — Q—LO 191(0.0075)
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A

D2/E2

m
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I [ By Ny
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| |

- A2

- D1 — e
- A1

- D e

0.51(0.020)MAX
45" MAX 3X
COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A 4,191 - 4.572
A1 2.286 - 3.048
A2 0.508 - -
D 30.099 - 30.353
D1 29.210 - 29.413 | Note 2
E 30.099 - 30.353
Notes: 1. This package conforms to JEDEC reference MS-018, Variation AF.
2. Dimensions D1 and E1 do not include mold protrusion. E1 29.210 - 29.413 | Note 2
Allowable protrusion is .010"(0.254 mm) per side. Dimension D1 D2/E2 | 27.686 — 28.702
and E1 include mold mismatch and are measured at the extreme
. o S B 0.660 - 0.813
material condition at the upper or lower parting line.
3. Lead coplanarity is 0.004" (0.102 mm) maximum. B1 0.330 - 0.533
e 1.270 TYP
10/04/01
o TITLE DRAWING NO. |REV.
‘I_ 2325 Orchard Parkway . . .
84J, 84-lead, Plastic J-leaded Chip Carrier (PLCC
‘ San Jose, CA 95131 P ( ) 84J B
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100Q1 - PQFP

Dimensions in Millimeters and (Inches)*
*Controlling dimensions: millimeters
JEDEC STANDARD MS-022, GC-1

17.45 (0.687)
PIN 1 'D\¢ 16.95 (0.667)»‘
MR A0A
PIN1 [N | T
0
9

0.65 (0.0256) BSCW = =20.10 (0.797)
:E —19.90 (0.783)
0.40 (0.016) = =
022 (0.009) | — — | 2450029
A: = = 22.95 (0.904)
= O =
(LR A o l
14.12 (0.556)
—————— —=—
13.90 (0.547) 3.40 (0.134) MAX
0.23 (0.009) Qe.7° 1
0.11(0.004) Y J i
iy \/:1 | 1:03(0.041) A
|- ———————————————————
0.73 (0.029)
0.50 (0.020)
0.25 (0.010)
04/11/2001
1_ 2525 Orchard Park TITLE DRAWING NO. |REV.
rchard Parkway ) .
100Q1, 100-lead, 14 x 20 mm Body, 3.2 mm Footprint, 0.65 mm Pitch,
M San Jose, CA 95131 | pjastic Quad Flat Package (PQFP) 100Q1 A

AIMEL s
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100A - TQFP
T AN ATTIAY |
PIN1§ =
= =L
g PIN 1 IDENTIFIER %l
= =
eW :% /ft: E1 E
= B
IRRIR R AR !
- D ————— -
C 0°~7° 11
[ ) ) | v
4 /JW AT *
s A1J‘ A2 LA
— - <7L

Notes: 1. This package conforms to JEDEC reference MS-026, Variation AED.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable
protrusion is 0.25 mm per side. Dimensions D1 and E1 are maximum
plastic body size dimensions including mold mismatch.
3. Lead coplanarity is 0.08 mm maximum.

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A - - 1.20
A1 0.05 - 0.15
A2 0.95 1.00 1.05
D 15.75 16.00 16.25
D1 13.90 14.00 14.10 | Note 2
E 15.75 16.00 16.25
E1 13.90 14.00 14.10 | Note 2
B 0.17 - 0.27
C 0.09 - 0.20
L 0.45 - 0.75
e 0.50 TYP
10/5/2001

A_® San Jose, CA 95131

TITLE

ImEI, 2325 Orchard Parkway 100A, 100-lead, 14 x 14 mm Body Size, 1.0 mm Body Thickness,
0.5 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

DRAWING NO. |[REV.
100A C

32
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Atmel Headquarters

Corporate Headquarters
2325 Orchard Parkway
San Jose, CA 95131
TEL 1(408) 441-0311
FAX 1(408) 487-2600

Europe
Atmel Sarl
Route des Arsenaux 41
Case Postale 80
CH-1705 Fribourg
Switzerland
TEL (41) 26-426-5555
FAX (41) 26-426-5500

Asia
Room 1219
Chinachem Golden Plaza
77 Mody Road Tsimshatsui
East Kowloon
Hong Kong
TEL (852) 2721-9778
FAX (852) 2722-1369

Japan

9F, Tonetsu Shinkawa Bldg.

1-24-8 Shinkawa
Chuo-ku, Tokyo 104-0033
Japan

TEL (81) 3-3523-3551
FAX (81) 3-3523-7581

Atmel Operations

Memory

2325 Orchard Parkway
San Jose, CA 95131
TEL 1(408) 441-0311
FAX 1(408) 436-4314

Microcontrollers

2325 Orchard Parkway
San Jose, CA 95131
TEL 1(408) 441-0311
FAX 1(408) 436-4314

La Chantrerie

BP 70602

44306 Nantes Cedex 3, France
TEL (33) 2-40-18-18-18

FAX (33) 2-40-18-19-60

ASIC/ASSP/Smart Cards

Zone Industrielle

13106 Rousset Cedex, France
TEL (33) 4-42-53-60-00

FAX (33) 4-42-53-60-01

1150 East Cheyenne Mtn. Blvd.

Colorado Springs, CO 80906
TEL 1(719) 576-3300
FAX 1(719) 540-1759

Scottish Enterprise Technology Park

Maxwell Building

East Kilbride G75 0QR, Scotland

TEL (44) 1355-803-000
FAX (44) 1355-242-743

RF/Automotive

Theresienstrasse 2
Postfach 3535

74025 Heilbronn, Germany
TEL (49) 71-31-67-0

FAX (49) 71-31-67-2340

1150 East Cheyenne Mtn. Blvd.
Colorado Springs, CO 80906
TEL 1(719) 576-3300

FAX 1(719) 540-1759

Biometrics/Imaging/Hi-Rel MPU/
High Speed Converters/RF Datacom

Avenue de Rochepleine

BP 123

38521 Saint-Egreve Cedex, France
TEL (33) 4-76-58-30-00

FAX (33) 4-76-58-34-80

e-mail
literature @atmel.com

Web Site
http://www.atmel.com
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