ER
il
MK XK
J‘.‘

STI2D SIN

PSOC Les blocs logiques configurables UDB
Universal Digital Blocks

Coives ]
M X

Ty
Initiation a la logique programmable des UDB
du PSoC
1 Introduction a la logique programmable......ccceeeieieiiiieiniieiaiirieiiieieiirieieciriesaceriececssscessscacens 2
2 Lalogique programmable dans 1€S PSOC ....ccceieiuiniiiiniiiiiiniieiaiiiieceiieieierieiacecsesacersscasssscnseses 5
3 Description d’un UDB......ccciiieiiiiieiiieiiiiiiiiiiieieittttcitieieseiesesesesesssssssssssssssasssssssssssssnses 6
4 Implantation d’une équation logique dans un PLD de type PAL16H4 (le plus simple des PAL et
CPLD) e tiuiuiuiucacucasesesesesesesesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasasasssssssnsssnses 8
5 Exercices A’ implantation . ..ccceeeeiieiiaieeciesesssisscsscsscescessssssssssoscessssssssssssssssssesssssssssssscessnss 11
B B A USSR 11
5.2 EXEIPIE 11O 2 !t e e e e ettt e e et e e ettt e e e nttaeeaetrrtaeaas 12
6  Description de 1a Macrocellule de PUDB ....ccviiiuiiniiiaiiecirisnscorscssssrsccrsssscssssssssrssessssssssscasss 13
AR WP 1) U0 Yol B F: T o | i | 14
[L] PSoC5-LP.pdf 446 pages
P.G Vaucanson PSoC_UDB_quesaco.docx Page 1

13 décembre 2013



STI2D SIN

1 Introduction a la logique programmable

Synthese d'un schéma logique
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2 Lalogique programmable dans les PSoC

Universal Digital B locks
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3 Description d’un UDB

e For optimal flexibility, each UDB contains several components:
o ALU-based 8-bit datapath (DP) with an 8-word instruction store and multiple
registers and FIFOs
o Two PLDs, each with 12 inputs, eight product terms and four macrocell outputs
o Control and status modules
o Clock and reset modules
e PSoC 5LP contains an array of up to 24 UDBs
¢ Flexible routing through the UDB array
e Portions of UDBs can be shared or chained to enable larger functions
¢ Flexible implementations of multiple digital functions, including
o timers,
o counters,
o PWM (with dead band generator),
o UART,
o 12C,
o SPI,

o and CRC generation/checking

Figura 21-1. UDB Block Diagram

PLD
Chaining

Clock
and Resat
Control

1

Status and
Control

Routing Channel
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Structure d’un Programmable Logic Device

Figure 21-2. PLD 12C4 Structure
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4 Implantation d’une équation logique dans un PLD de
type PAL16H4 (le plus simple des PAL et CPLD)

Forme générale d'une équation
logique :

F=bTd+efd+ag

Somme de produits

Structure générale d'un Pal :
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ou )
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)
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Structure générale d'un Pal :
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5 Exercices d’implantation

5.1 Exemplen®1:

F =E.c.d G = b+c.d

VRV

i

YURVS VUL

o

i
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6 Description de la Macrocellule de I’UDB

La macrocellule implante I'équation soit en logique combinatoire soit en logique séquentielle, dans ce
dernier cas une bascule D est utilisée pour mémorisée un résultat sur un bit. La génération de schéma
de logique séquentielle est possible, comptage, mémoires, machines d’états ...

XOR Feedback
00: DFF
01: Arithmetic (Carry)
10: T FF on high
11: T FF on low
{from previous macrocell) - 3913219 lect sed
: SSEL : not u
selin 1: Set from input
Special Product Term | | 2
Inputs J
¢ To macrocell
cptl ——— 51 CONST read-only register
cptl—— o Constant
0: DFF true in
1: D FF inverted in
SLIM
clk
pld_en
reset Output Bypass
COEN 0: Registered
1: Combinational
Carry Out Enable
0:Carry Out disabled
1: Carry Out enabled
selout
(to next macrocell)
r n —_— |} —_— n —_— |} —_— n —_— |} —_— n —_— |} —_— n —_— |} —_— n
. Set Select I
I SSEL 0 Set not used "
1: Set from input I
I Inv :
: - |
| ‘ -
ot
: ) |
| pld_en -
" BYP Output Bypass I
| 0: Registered -
. 1: Combinational |
RSEL Reset Select .
| 0: Set not used |
. 1: Set from input
h n —_— |} —_— n —_— |} —_— n —_— |} —_— n —_— |} —_— n —_— |} —_— . E
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7 Le bloc Datapath

Figure 21-1. UDB Block Diagram

Input o

Input from Euum = 8
Programmable -74‘-»D—- = g'
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Figure 21-6. Datapath Top Level
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Al ALU
The ALU can perform eight general-purpose functions:
shift increment, decrement, add, subtract, AND, OR, XOR, and
. PASS. Function selection is controlled by the configuration
% RAM on a cycle-by-cycle basis. Independent shift (left, right,
nibble swap) and masking operations are available at the
output of the ALU.
P.G Vaucanson PSoC_UDB_quesaco.docx Page 14

13 décembre 2013



