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Arrgy fuses are progrommed by executin
‘sequence. Eoch fuse can be opened by “selecfing’ the appropriote
(1 of 32) Input Line ond (1 of 8) Product Line. The levels for
selecting Input Lines and Product Lines ore Shown in Tobles 1-2 and- 1-2.

Pulse PGM VER pin to Vi, YL
0: Verify the blowing- of fuse by checking for a Vg ob et e
the selected PO pin," = == “wvmuwd <000 | el

If the fuse is still intoct, steps 1 thru 10 may |
fuse is successfully blown, nat to exceed. 4 rettiesi*Do not opply
additiono! puises to o fuse once it is correctly progrommed. Verifi—
cotion is possible only with the Security fuse intoct.

- - ' = - o
Security fuses are provided oft each device "tg’ discourage the -
unauthorized copying of fuse potterns. To progrom the security fuse,
follow the steps above omitting steps 2 and 10.
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TEXAS INSTRUMENTS_

% FIELD PROGRAMMABLE LOGIC DEPARTMENT

PROGRAMMING ALGORITHM SPREGIFICATION

- TiBPALZEXX -0 |
TIBPAL2OR4 -5, TIBPALZORE=~S, THBPALZ20RB-3, TIBPALZOLE-5.

DEVICES
INCLUDED .
PROGRAMMING PROCEDURE: T S

R

9;',‘-‘.,&’?5{ i ':{Hﬂ;‘ﬂ'i‘ﬂ.tj : ;:;rc:g romming

i: Roise PGM. ENABLE .o Vign. pa s
Step Z: Select an Input bLine by ﬂpplyiﬂg'ﬂpprnnr?ﬂte

levels to Pl pins. oL .
Step I Select @ Product Line group by opplying oppropricte
logic levels to PA pins. The actual product hine
selected will be determimed by the PO pin (described
in step 5). '
Raise /OE to Vin. .
Roise the selected PO pin 10 ViHy.
Progrom the fuse by pulsing Voo 1o ¥juH
Remove the outpu! voltage. RO
Lowar /OE to Vj- to, enoble device, " . ¢ ..

-

L L
- ""'-'._'- -

5
be repected untl the

- "!

"rii_-i- i .

See Tobles 1—-2 ond 1-3 for addressing infurmatiun.'

For progromming waveforms, see Figur'e -1
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PIN ASSIGNMENTS IN PROGRAMMING MODE

FN or FK PACKAGE
(TOP VIEW)

JT or NT PACKAGE
(TOP VIEW)

PoM VERIFY Y U240 Veo

PO21
FO20
FO19 |
NC

PO18
POVY
POIG

— ) + —
85677 ¢
2z
Lot
+ = Set to logical "1". 5
a

| TABLE 1—1. PROGRAMMING PARAMETERS, TA = 25°C

PARAM | DESCRIPTION m NOM MAX’
vCC Verify—level supply voltoge 475 5.00 - 5.25 |-
Vi High—Level input voltcge 2.40 5.00
ViL Low=level input voltoge . 0.50
ViHH Program—puise PO 10.25 10.50 10.75
| voltage PGM ENA 10.25 10.50 10.75
] Pl, PA 10.25 10.50 10.75
- Vee 10.25 10.50 10.75
HHH Program~pulse PO 20 40
current PGM ENA S 15
Pl, PA V. 10
I ]C{C
twi Progrom—pulse duration at PO 10
tw 2 Pulse duraotion ot PGM VERIFY 100
tey Sel—up time 100
th Hold time 100
tg1 Delay time from /Ot low to
PGM VERIFY high. 100
tgo Delay time from PGM VERIFY
high to valid output. _ 100
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TABLE 1-2, INPUT LINE SELECT

Input Line Number—Address Pin States

Pi3

Input Line
Number

1010
01
02
03
04
05
06
o7
08
09

LR
12
13

15
16
17
18
19
20
21
22

IIIIIIIXTIXIrrerErerrr

24
.25
- og T
27
28
29

31
32
33
34

36
37

39
SF

X IIXITrTIIIXIIITTTIIrCrerCcrrrOeerCCreCEEFCCEEFCECEECrr
L
X

»TrrTrITrxrererreree
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TABLE 1-3, PRODUCT TERM AND PO SELECTION \

FPRODUCT TERMS Address Pin Siotes I

Po22| PO21f Po20| PO19| PO18| POVZIPO1E| PO FA9 PAID

00 | 08 16 | 24 32 | 40 48 56 L L
01 g 17 | 25 33 | #1 49 o7 L H
2 | 10 18 | 26 34 | 42 =10 28 L | HH
03 | 1 19 | 27 35 | 43 ol 29 H L
04 | 12 20 | 28 36 | 44 52 6O H H
05 | 13 21 29 37 | 45 53 61 H HH

HH

HH

66 | 14 | 22 | 30 38 | 46 54 62 i L
07 (15 |23 | 3 39 | 47 o9 63 | H

e = = | = | == | & - |-|H| HH

SF — When progrommed, the array will verify os if it were blank.

FIGURE 1—1, PROGRAMMING WAVEFORMS

A ViHH
PGM ENABLE \

YiL
- vV -
- T ks p L TR, - T e - A

.........
S
LG ML e

PAS—PA10

.T . _--. v .. . ..
SELECT PRODUCT LINE GROUP  — 3338% ' . v
/N o
ﬁE . . . .

S ELECTED """"""""""" O N N

L |
.
I'I- ‘1 "I ‘ll- .'i ‘i 'li '_'l- ..- *l "i ._l- *! N

PO PIN ................. Lo e

PGM VERIFY — 1 ]

N Vi
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PRELOAD PROCEDURE FOR REGISTERED OUTPUTS (See Note 1)

The output registers of the TIBPAL2OXX-5 con be prelooded to any
desired stole during device iesting. This permits gny stote to be
tested without hoving to slep through the entire state—mochine
sequence. Each register is prelogded individually by following the
steps given below,

Step 1: With Voo ot 5 volts and pin 1 ot V., roise pin 13 to VigH.

Step 2: Apply either vy or Vjy to the outpul corresponding to the register
to be prelooded.

Step 3: tower pin 13 to Vi

Step 4: Remove output voltage, then lower pin 13 to V).
Prelood can be verified by observing the voltage level ot the output
pin. Note thot the output inverting buffer will hove o low output state
corresponding to o preiocaded high (opplied Vjy) register state.

ASYNCHRONOUS PRELOAD WAVEFORMS (See Notes 1 and 2)

\"" T TTTTeTTTmTSTToT T VIHH
PIN 13 : . e —— — ViH
b :
b | — — V]
1 I I
|= 'y |
l ! i
L _
L sy et i
' R |
r-,... td__..:.a;__:_'.':f_ﬁ. LA s :-—H ‘ld h— -
! b | |
: by y | l
' » V! v
, -1 —VIH! OH
REGISTERED 1/0 R
-<-ViL VoL

Notes:

1. Pin number shown is for J or N packages only.
For FN or FK pacages, pin number must be changed occordingly.
{See sheet 2)

2. tq = tgy, = ty = 100ns to 1000ns.
VIHy = 10.25 V to 1075 V.
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(1) LOGIC DIAGRAM FOR TIRPAL20LS ™~

INPUT LINES
0 4 &8 12 16 20 24 28 32 36
214t H—H - iL j e | (23
PRODUCT O 1
LINES —H Tt ' (22) 5
: 1
: (3). 7
: (21}
: 1/0
. -|—i I 1l ' I
(4). 1> | — )
I_DEB;' e H = |
. | (20) Vo
(5), 2 - |
-4 —t— +
: — (18) /0
(6), 3! —
I
:; T
: S
(7), 3!
4¢
: _ (17)]/0
] (8)_ 47
- _ (16) 0
(9), 5!
: (15)
(10} 63 — (14) ]

(11 - aml n __L'_ (13,
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(1) LOGIC DIAGRAM FOR TIBPAL20R4 ™N

ouTeL _[> INPUT, LINES
' S )
() fo 4 8 12 16 20 24 28 32 36 (23)
[ =53 T l
PRODUCT © THTT T 1 =
LINES | (22)”0
i | :
FOINCEES HEHH Sim st
] !_! | 5 (21)1/0
. ] I |
= : |
16- —
: un -3(20)
(5) —H -
o

N
2

2
» (18)
B} be— o
cip)
{(7)
" (17)
: 10 ’E': Q
. Ct
: (8) 47
(*5}]/
I (9
5

(15)

1/

](19 63 (14) |
(11 I B |

1 -rl—rr HHH 3
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LOGIC DIAGRAM FOR TIBPAL20R6G

JINPUT, LINES

20 24 28 122 36 \

r B 16
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/ | (18)
. >H 1D+ Q
. A C1 -
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ALGORTTHM SPECIFICATION

TIBPAL20XX -5

/(1) - LOGIC DIAGRAM FOR TIBPALZ20ORB N\
ouUTCLK —> NPT LINES
2y 7O % 8 12 16 20 24 26 32 36 (23)
| =31 1 - ‘ 1 <3 I
g et H— T —(22)
: 1D Do— )
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(3} 7 T8 1 1 1 : 19
1—-{::.-[E
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REVISICN HISTORY

REVISION LTR. DATE ENGINEER
A 06-99 Lippens
I
B 06-90 Lippens

ﬁ

DESCRIPTION OF CHANGES

Sh 2. Removed MAX Spec.
from t us th' ond tE”'

Sh 3. Removed SF1 & changed
SF2 to SF. Sh 4. Taoble 1-J.
Removed SF1 and chonged SF2
to SF.

Sh 5. Chonged from: Pin 11 to
Pin 13.

Sh 2. DIP — Chonged pins 14
ond 23 from: GND to: +.

PLCC - Changed pins 17 ond
27 from: GND to: +. Added
note: + = Set to logical "1".
Table 1-1: Changed units:

tw1 from: ns to us

tw? from: us to ns

tgy from: us to ns

Sh 5. Added Notes 1 and 2
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