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Source: Dataquest
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Programmable
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(PLDs)
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Gate Cell-Based Full Custo
Arrays ICs ICs
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SPLDs
(PALs)

CPLDs FPGAs

SPLD = Simple Prog. Logic Device
PAL = Programmable Array of Logic
CPLD = Complex PLD

FPGA = Field Prog. Gate Array

Configurable Logic Blocks (CLB)
- Memory Look-Up Table
- AND-OR planes
- Simple gates
Input / Output Blocks (I0B)
- Bidirectional, latches, inverters,
- pullup/pulldowns
Interconnect or Routing
- Local, internal feedback, and
global

ISP —In System Programmable




|/ —

AGH

Programmable Logic Devices classification

Simple Programmable Logic Devices (SPLD)
* History & backgroud,
 PAL, GAL devices

Complex Programmable Logic Devices (CPLD)
» Lattice, Altera(Intel), Xilinx examples

CPLD applications

] cererences

AGH

« WWW SPLD, CPLD manufactures

— www.altera.com (Intel from June 2017)

(Intel is paying $16.7 billion in an all-cash deal to buy smaller peer Altera, the second major acquisition in the
semiconductor sector in less than a week)

— www.atmel.com

— www.latticesemi.com

— www.Xilinx.com
+ EDA pages like

— http://www.eetimes.com/design/programmable-logic




ulmJJJ :-sgt:l?'l.c-lggd—| :;?«i:;al world before PLD

i3 TEXAS INSTRUMENTS

1961 TTL series 7400, CMOS series 4000

o

vvvvv

more then 200
types (gates/flip
flops/registers/

decoders/encoders/

multiplexers... and
many others)

ulmJJJ SPLD - Simple Programmable Logic Devices
AGH

%
“ «  PAL (Programmable Array Logic, AMD Vantis)

*  PLA(Programmable Logic Array)
*  GAL (Generic Array Logic, Lattice)

Advanced
cr AIMEL
Devices YANTI S y
------------ Evarywhara You Ara®

;i EYPRESS Latl.i c E J" TEXAS INSTRUMENTS

‘ Semiconductor
Corporation




mmJJJ Canonical form
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Sum-of-products canonical forms

Also known as disjunctive normal form
Also known as minterm expansion

F= o001 011 101 110 111
F= AB'C + ABC + AB'C + ABC' + ABC

\

el e =l == =]}

OO O O|W

=HORORORON

RO~ OO
(=)

F' = AB'C' + ABC' + AB'C’

http://www.cs.ucr.edu/~ehwang/courses/cs120a/minterms.pdf

ulmJJJ PAL device basic structure
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S oo Conmac 03 0z o1 00 introduce a more streamlined architecture
Jf ,:d:::: n.::;w;:;;;maq.m a1 they called Programmable Array Logic
(PAL) in 1978




ulmJJJ PAL device - logic function example
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ulmJJJ Simple PLD
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1 1 U 200 v + PAL
. 5k OCC (Programmable Array Logic)
'ds hio 16L8, 16R4, 16R6, 16R8
1] 4 17[1 1O
Il s 16fJiio + GAL
Ile 1510 (Generic Array Logic)
'Q7 1410 16v8, 20V8, 22V10, 26V12
1] s 13[] 110
N E 12flo
* PLA
GNDl10 1[I
[ ] (Programmable Logic Array)




[llmJJJ Simple PLD- PAL16L8
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[umJJJ PAL devices - families 12,14,16,20
AGH

Bipolar technology
One time programmable by ,,fuse” burning

Symbol

PAL xx Y z
XX — inputs count
Y- L — "low active logic”

H - "high active logic”
C — ,,complemetary logic”
R synchronous flip flops
RA asynchronous flip flops
X, A extra arithmetic circuitry
S shared terms version

z- outputs count (registered or combinatorial)




[lImJJJ GAL - Generic Array Logic devices

Latlice
sk

Technology E2CMOS

Many times (~10k and more...) programmable
Clearing time ~100ms
GAL16V8 GAL 20V10 - world wide standard

ulmJJJ GAL ISP (In System Programmable)
AGH

HDPLD -
# High Density PLD

Gate Array 120

77

Traditional ‘ 30

isp HDPLD - 15
T y 7

0 10 20 30 40 120

Average Number of Days to Working Prototype

Source: Independent survey of over 300 PLD users




IIIIIIIIJ Simple PLD - GAL22V10 example
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AR —

R 1=0

From Clock Buffer J

-
I
I
[
|
|
I

§8 —

K

| AR = asynchronous reset
S = synchronous set

GAL 22v10
D flip flop
inputs:

Asynchronic
Reset (AR)
Synchronic

Set (SR)




GAL22V10 macrocell

81=0 $1=0
S0=0 S0=1
REGISTER FEEDBACK, REGISTERED, ACTIVE-LOW QUTPUT REGISTER FEEDBACK, REGISTERED, ACTIVE-HIGH QUTPUT
: :
- b - p——
* L]
81=1 S$1=1
/0 FEEDBACK, COMBINATIONAL, ACTIVE-LOW QUTPUT /O FEEDBACK, COMBINATIONAL, ACTIVE-HIGH QUTPUT
" SPLD - still on the market
AGH
SPLD-Industry Standard Companies: Atmel, Texas

Instruments

2017 -

Ready to buy SPLD

for example DigiKey webstore

Overview Parameters Documents Tools

] *i3 TEXAS INSTRUMENTS
%
-,. ¥ Products ® Applications » Design Support  ® Sample & Bi
Devices Description
Semiconductor Home > Praducts > Programmable Log ces > FLD
ATF16LVEC High-Performance Electrically Erasable FLD, 250 Gate, Low
valtage
e @sources PLD Product Offering
(Select device speed for link to datasheets and other info)
ATFLAVER P TI's Support of Bipolar PLD
iew Parameters Market [Part Number|[ Device Speeds |[Packages][ Pins |
P PLD Product Offering TIBPAL16LE 5, -7, -10, - pIP,PLCC][ 20
ATFLEVSBQ F Application Notes TISFALiGRA = 10 sl[o.pice|[ 20
Vo B Rraaans: F Withdrawal Notifications of — -
H [T18PAL16RS -7,-10, s|[oe,pLcc][ 20
Selected Commercial PLD —t :
Devices [T1BPAL16RE -7, -10, DIP,PLCC
ATF16YEROL
Wiew Parameters p Programmable Logic [TIBPAL20LE -7, -10, 5|[ DIF,PLCC
Controllers [T18PAL20R4 -7, -10, DIP,PLCC
huestions? TiePAL2ORG |[-5, -7, -10 s|[oIp.pLCC
Contact our Product TiePaLzors ][5, -7, 10, DIP,PLCC
Informatien Center (P1C) Ti8PAL22v10 |[-7, -10, -15, -A(25)|[DIR,PLCC
[T1BPAL22VP10 -20 DIP,PLCC
TicPal2avi0z -35 DIP,PLCC
[TICPAL22v10T -25 DIP,PLCC




mmJJJ CPLD general architecture

Macrocells (PAL like)
Commutation matrices

Technology:CMOS
(Re)Configuration:

EPROM (UV + version OTP)
EEPROM FLASH (ISP)

Switch Matrix

Logic

CPLD- Predictable timing Block

AGH
Macrocells —y
~a
kY
CPLD : .
Logic .
Block NN
W

i

Logic
Block

* Altera (cPLD leader ?)

* Lattice (vice leader ? CPLD..)
* XilinX (cPLD as the FPGA portfolio support)

ulmJJJ CPLD - Complex Programmable Logic Devices
AGH

» Atmel (support for older devices. 22V10 + military std)

¥TD 1y Sv 1oy All

<££73% @ATML <5 2a3%

AITERAW
2. XILINX

Evarywhare You Are®

2000

10



" CPLD Xilinx www.xilinx.com/cpld/
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COMPLETE

CPLD SoLuTioNs.

si2 | ! Q/ iy | o
macrocell i @I!unner' mL‘mr 1
* Low power + Lowest cost 1.8V
* 5 interfacing * Lowest power
« Small packaging * Highest speed
288 | H * Advanced features
macrocell + Additional security
4 " i ! ’ * Smallest packages
= 500X ““ﬁ“ + 1.5V - 3.3V interfacing
e XCc9500 = 4 +2t0 410 banks
&
* Lowest-cost 5.0V + Lowest-cost 33V = 1.8V-3.3V interfacing
* 5 interfacing + ZEW-EVinterfacing | = Srrall packaging
+ Small packaging + Small packaging « 2-4 /O banks
5.0 33V 2.5V 1.8v

CPLD Xilinx — XC95xx series
AGH

3
[ %i' JTAG .
JTAG Port { Controller ‘-(—n-| In-System Programming Controller

& Function
10 B A— 18 Block 1
Macrocells
03 1to18
o i T T
x
0 K 3 = Function
. = 18, Block 2
. ﬁ Macrocells
. fe] £ 1to18
. Blocks =
e A T B
o Z Funetion
8 18 Block 3
g . ] [ Macrocells
£ 1to18
o .
oo s ot
oleeK & Function
1
110/GSR = 18 Block N

2or4 Macrocells
VoiaTs K { 1to18

a6 01 00

Figure 1. XC9500XL Architecture




CPLD Xilinx — XC95xx series

Giokal  Ginbal
Setflesst  Clocks

Adstional
Produet
Tems.
{frcem other
mactcoslis)

[0

Product Temn Gt
1
FastCONNECTH
D_ . E: [ Swrtch bairn
D Produst -
Tom
Alocabr Product Teem Clock Enablel

Prociuct Term Clock

D_ Product Term Resst
our
To

D Product Term OE E PTOE }\‘0 Soda

09|
i

ke 03 satves

Figure 3° XC9500XL Macrocell Within Function Block

" CPLD Xilinx — XC95xXx series
AGH

« Optimized for high-performance 3.3V systems
- 5 ns pin-to-pin logic delays, with internal system frequency up to 208 MHz
- Small footprint packages including VQFPs, TQFPs and CSPs (Chip Scale Package)
- Pb-free available for all packages
- Lower power operation
- 5V tolerant I/O pins accept 5V, 3.3V, and 2.5V signals
- 3.3V or 2.5V output capability
- Advanced 0.35 micron feature size CMOS FastFLASH technology
* Advanced system features
- In-system programmable
- Superior pin-locking and routability with FastCONNECT II™ switch matrix
- Extra wide 54-input Function Blocks
- Up to 90 product-terms per macrocell with individual product-term allocation
- Local clock inversion with three global and one product-term clocks
- Individual outp ble per t pin with local inversion
- Input hysteresis on all user and boundary-scan pin inputs
- Bus-hold circuitry on all user pin inputs
- Supports hot-plugging capability

- Full IEEE Si lard 1149.1 b lary (JTAG) support on all devices

* Four pin-compatible device densities
- 36 to 288 macrocells, with 800 to 6400 usable gates T wcessexi | FCORTAL | NC9SIeeNL
 Fast concurrent programming Mac s | L) 28

Jaatie Gates

« Slew rate control on individual outputs
« Enhanced data security features
« Excellent quality and reliability
- 10,000 program/erase cycles endurance rating !
- 20 year data retention -
* Pin-compatible with 5V core XC9500 family in common package footprints

Registers

Tog (M0 E B B I ®




,ll\"]]JJJ CPLD Xilinx — CoolRunner

DataGATE

anks, gach with
R

[llmlJJ CPLD from Lattice Lattice

Corporation

AGH

The Do-it-All PLD - MachXQ2
Offers an unprecedented mix " - i
of low cost, low power and #Lattice MachX02
high system integration for "“\ machxoz Wy The Do-it-All PLD
system and consumer designs
Most Versatile Non-Volatile PLD - MachXO
Combines FPGA flexibility with CPLD performance, [
instant-on and high pin to logic ratio !jsp],mn
Ultra Low Power CPLD - ispMACH 4000ZE [
As low as 10uA standby L
current, packages

as small as 4x4 mm, X; ispMACH 4000ZE

5V-tolerant I/Os i Ultra Low Power, Low Cost CPLD Family

+ Mature devices :

(PAL, PALCE, GAL, ispGDX, ispLSI 1k..8k,ORCA,MACH 1,2,4)

13



Lattice ispMach4000 CPLD
AGH

= SuperFAST Performance
2.5 ns tPD Pin-to-Pin Delay
B B 400 MHz System Performance
ispMACH 4000 Block Diagram = Industry’s Lowest Power Consumption
1.8V Core for Low Dynamic Power
eLow Static Current
- 1.3-3 mA (1.8V Device Family)
-11.3-13 mA (2.5V and 3.3V Device Families)
= Multiple Temperature Range Options
eCommercial: 0 to 70° C TA (Ambient)
eIndustrial: -40 to 855 C TA (Ambient)
eAutomotive: -40 to 1255 C TA (Ambient)
= Ease of Design
eExcellent First-Time Fit and Refit Capability
*4 Global Clocks
36 Inputs per Logic Block
eUp to 80 Product Terms (PT) per Output
®ORP for Pin Locking
eDensity Migration
eFlexible Control, Clocking and OE
oFast, SpeedLocking™, and Wide PT Paths
o5V Tolerant Inputs and I/0
= Easy System Integration
eOperation with 1.8V, 2.5V and 3.3V Supplies
1.8V, 2.5V, 3.3V I/0 Support
e IEEE 1532 In-System Programmable (ISP™)
e IEEE 1149.1 Boundary Scan Test
eOpen Drain Output for Flexible Bus Interface Capability
eProgrammable Pull-Up or Bus-Keeper Inputs
eHot Socketing Capability
3.3V PCI Compatible
eProgrammable Output Slew Rate
eLead-free Package Options

1/0 Block

jood Buynoy jnding

=
S
o
=
R=
=
S
=
=
=
=
=)

Global
Routing
Pool

| LT~ c L L/—

1/0 Block

=}
S
o
=
=
=
=]
=
=
=
=
=
=]

" Lattice ispMach4000 CPLD
AGH

ispMACH 4000 Architecture

Genetic Logic Block (GLB) Hgslﬁmlm Macrocell
(GRP) Pavertp
Shared PT Iitialzation
PT litalizaion
{optional)
PT hitlzation/CE —+
{optionl)
i
b VoG
B | m,,.
P ] Aidor |
e 1
=i T
AND A Ih | I;Julﬂul
h outin
‘\Iﬂv LDgIl: lln.u! E—— Pnnlg
KW Allocator i (ORP) i Block CLD
83 Product | Block CLK1
Block Cl
L Block CLK3
PT Clack (optiona)
Shared PT Clock
Shared PT Glock Pn;r:nnl Flexible and efficient m‘nck and cun}ml
Shared PT Iifalzation Torm scheme ensures easy implementation
Outpat with a variety of HDL coding styles.

Enable
Sharing

14



Lattice ispMach4000 CPLD
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Enhanced Output Enable control
1/0 Cell ‘selections for each I/0 pin

Flexible Product Term Allocation

Fast Path and Speed ‘SuperFAST 5 Product Term Fast Path for
Locked Path high performance functions,
5-PT Fast Path -

to to  from
ol 02

to Macracell &

170 Bank power supply can be 1.8V, 2.5V
Indiddual PTerm  Cluster  to from from ;,iisx‘g d .‘,r;\;ﬁ;a.s: or 3.3V. Input standard supported is
Allocator Allocator  msd ™2 md g independent of Vgco.
Support

SpeedLocked™ Path - up to 20 Product Terms GND Veco

Wide Path 1/0 Bank 0

o tofom from
LRI - SR =Y

CLK3
oLK2

to Macrocell n

Indiidual P-Term Custer  to fom from to
Allocator Mlocator il w2 ol ned
Wide Product Term Path - up to 80 Product Terms 170 Bank 1

GHD Voco
Each 1/0 Bank has its own Veeo and GND

Altera CPLD =

Robust features at up to 50 percent lower total power vs. competitive CPLDS
Lower total system cost through architecture that integrates previously external functions
Instant-on, single-chip CPLD built on non-volatile architecture

N

m-II « Instant-on, non-volatile, single-chip CPLD solution
1/10th the power of MAX CPLDs, with low cost, low power and high density

On-board user flash memory. 1.8-V, 2.5-V, and 3.3-V supply voltages

[

Instant-on, non-volatile, lov  ‘@Quartus Il Subscription Edition Software
Deterministic timing
* 5.0-V /O support. 2.5-V, 3

Home > Design Tools & Services > Design Softvare >

Uktady &. [RS=>—
MAX 'V, MAX I, MAX QUARTUS"II E|

Software —_ Quartus “ #1 Design Software in Performance and Productivity

(free for CPLD ) Quartus II Software Key Features Getting Started
- What's New in Quartuse II Software v11.1 - Deownload Software
- System-level Design - Reguest Software on DVD
-« Desian Entry and Svnthesis - Ordering Info
- Verification and Board Lavel - Buv Software
- Optimization - License Software
- Compare Subscription Editian « Design Flow Overview

Introduction to Quartus IT

and Web Edition (PDF)
« Quartus II Brochure (PDF) Software (POF,




IL[\"GJJJ CPLD Altera - series MAX V

Feature Summary The following list summarizes the MAX V device family features:
Low-cost, low-power, and non-volatile CPLD architecture
Instant-on (0.5 ms or less) configuration time
Standby current as low as 25 uA and fast power-down/reset operation
Fast propagation delay and clock-to-output times
Internal oscillator
Emulated RSDS output support with a data rate of up to 200 Mbps
Emulated LVDS output support with a data rate of up to 304 Mbps
Four global clocks with two clocks available per logic array block (LAB)
User flash memory block up to 8 Kbits for non-volatile storage with up to 1000
read/write cycles
Single 1.8-V external supply for device core
MultiVolt 1/O interface supporting 3.3-V, 2.5-V, 1.8-V, 1.5-V, and 1.2-V logic levels
Bus-friendly architecture including programmable slew rate, drive strength, bus-hold,
andprogrammable pull-up resistor Table1=1. MAXV Family Features

Schmitt triggers enabling nois Feature SM40Z | SMS0Z | SM160Z | 5M240Z | SMs70Z | 5M1270Z | 5M22102
tolerant inputs IEs 10 30 160 200 570 7270 | 2210
. Typical Equivalent Macrocells. 32 64 128 192 440 980 1,700
(programmable per pin) User Flash Memory Size (bits) | 8,192 8192 8192 8,192 8192 8192 8,192
Global Clocks 4 4 4 4 4 4 4
Internal Oscillator 1 1 1 1 1 1 1
User 10 pins 54 79 79 114 159 27 I

ul JJJ CPLD Altera MAX V - architecture

/0 Blocks —

|
|
[
1
|
1

—J—/

IR EIEE(E IR
s NSRRI H

Logic Ariay ————/1—— 1 ~——— Loglc Aray
Blocks Blocks

2GOLK
Inputs

J/OB/DL"(S‘TZI e [ — ) —|

The CFM block provides the non-volatile storage for all of the SRAM I ) N
ation information. The CFM ically do ds and figures

g

|
[
|

g

the logic and I/O at power-up, providing instant-on operation.

[
[
[

A portion of the flash memory within the MAX V device is partitioned into a
small block for user data. This user flash memory (UFM) block provides 8,192
bits of general-purpose user storage.

—/

[
[

The UFM provides progr ble port ions to
the logic array for reading and writing. UFM Block
CFM Blogk




CPLD Altera MAX V - connections

- Row Interconnect
¢ Global Clock Generation
‘ g GCLKO >
GCLKT | 4
GCLK2 > _
GCLK3 o> Global Clock
fe—— Column Interconnect Logic Array(1) Iy Network
LEO
n — Fast I/O connection
Fast /O connection
to I0E (1) - LE1 to IOE (1)
LE2 DirectLin|
DirectLink — interconr] 10 Bock Region——, ‘—Jiﬁff ol
interconnect from LE3 . adjacent | e
adjacent LAB || or IOE 4 4 . . . 4 4 A //
or I0E > LE4 e /
LES
LE6
DirectLink DirectLin|
interconnect to LE7 interconr] LAB Column
adjacent LAB I adjacent|  cloek(3.0]
or IOE LE8 or I0E
LES
Logic Element” | 1 - L 1 |
LAB Local Interconnect

* LE grouped in 10 at Logic Array Block
« Connection buses — rows, columns

« Direct connections to LAB

« Direct connections to I/O

‘ T
« Global clk networks 10 8ockegen

" CPLD Altera MAX V -1I/0 blocks and LE
AGH

Data_in Fast_out ’/o bIOCk
* LVTTL, LVCMOS, LVDS, and RSDS I/O standards

Data_out  OF « JTAG boyndary-scan test (BST) support programmable drive strength

DEV_OE control

_ —\ ggf’/g'/:;wm « weak pull-up resistors during power-up and in system programming

E{ F— Voo Vooo ,Progammate  ® tri-state buffers with individual output enable bus-hold circuitry

T / Pultp @) « progr ble pull-up resistors in user mode

= « open-drain outputs

« Schmitt trigger inputs,

:’\— « programmable input delay

Ditve Strength Control
Open-Drain Output
Slew Control

— AL optionai sus-H
cirult

Begister Eypass

i Savonous
B LAB Carryl Load ido /pacted Programmable
— < addnsi Garrym ‘Synchronous egiorsomt,RE
r el [ Camyino Coar
{ o - Lt i
- _ g et €
e
Optional Schmitt | M~ Row, colu
Programmable ,,‘,’;;;’;’@/" dataz L9k | Gary | i Drocink
Input Delay Tole | Ghain routin
daes |
P, clam
1 Lo ot
i |
. i \ (IS
Each LE contains: labprofaload — | CloarProse / T Locatting
)’ Chipide | LoadLoge / ~
« four-input LUT, Reset OV CLAD,

/ Register chain
Rogistrr outpat
Feedvack

» programmable register (D, T, JK, or SR operation)
« carry chain with carry-select capability.

e

labelkl ——»f

« supports dynamic single-bit addition or subtraction tabake ——{
mode ke — 5™ |
ablkena2 ——— ! S
« clock enable, preset, asynchronousload, and | = *Z_HLZ‘:
asynchronous data. L » Lascanou




" CPLD applications — Lattice marketing data
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1.8V Interface g 3.3V Inferface

Bus
Application = Interface 8F10
Processor
1 1°C Switeh
| Delta
Aoy | Sigma/
PWM

r Power
Flash
I UART Switeh Sequence  ( Flash

External e
Connector

Serial

Bus
l Lre Bridges
GPIO

PLD

(6raphics Gontroller)

Baseland
Processor

—
o o
b I¥C Cantrol Signal for I2C Swhching

CPU/
Application Image Rotation

Processor Memory Controller
=" UART Control Signal for UART Switching IREge T

Figure 1: PLD Usage in Mobile Phones

I/0 Controller
Image Sensar Timing Control

Figure 2: PLD Example Application in Digital Cameras

CPLD applications - Xilinx marketing data
AGH

i ¥ . This Chapter contains the following topics:
Xilinx CPLD Applications « IrDA and UART Design in a CoolRunner CPLD
Handbook « Serial ADC Interface Using a CoolRunner CPLD
« Wireless Transceiver for the CoolRunner CPLD
« CoolRunner-Il Smart Card Reader
" i « CoolRunner-1l CPLD 12C Bus Controller Implementation
)I-;eéagfggg;?l-cco;l{ggnner Il and « CoolRunner-Il Serial Peripheral Interface Master
« Design of a Digital Camera with CoolRunner-Il CPLDs
« CompactFlash Card Interface for CoolRunner-Il CPLDs
« Interfacing to Mobile SDRAM with CoolRunner-ll CPLDs
* An SMBus/I2C-Compatible Port Expander
« Driving LEDs with Xilinx CPLDs
« CoolRunner-Il CPLDs in Cell Phone Handsets/Terminals
« Implementing Keypad Scanners with CoolRunner-II
« Level Translation Using Xilinx CoolRunner-ll CPLDs
« CoolRunner-Il Character LCD Module Interface
« Using Xilinx CPLDs to Interface to a NAND Flash Memory Device
« Cell Phone Security Demoboard On The Fly Reconfiguration Technique
« Using CoolRunner-Il with OMAP, XScale, i.MX & Other Chipsets
« Connecting Intel PXA27x Processors to Hard-Disk Drives with a
CoolRunner-1l CPLD
« A Low-Power IDE Controller Design Using a CoolRunner-Il CPLD
« Using a Xilinx CoolRunner-Il CPLD as a Data Stream Switch
« Supporting Multiple SD Devices with CoolRunner-Il CPLDs

CooiRunner-il FXIUNX®




AGH

= Control Signal Distribution = Bus Protocol Translation
= LED Activity Control = Serial-to-Parallel Data
Conversion

/0 Expansion Interface Bridging

= Multi-Voltage System Power-Up
= ASICIASSPIFPGA Confi M

» Flash Controller = Board Swapping Management
& Monitoring

Motor
Controller
Motor
Controller

c::::i- Serial Bus

Motor
Controller

ADC ADC ADC

Environmental Monitoring

PHY Device

Management Data 110 Bus

Network
Processor

I

Serial Bus

Serial Bus

" CPLD applications — Altera marketing data

Laser Power
Controller
Laser Power
Controller

Laser Power
Controller

: “
rogrammable
25V,
Power Supply
33V

D — TAG |

Chip Selest

Chip Select Chip Select

%
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