( TEXAS INSTRUMENTS
| FIELD PROGRAMMABLE LOGIC DEPARTMERT
PROGRAMMING ALGORITHM SPECIFICATION

DEVICE FAMILY TIBPALIEXX-18
DEVICES TIBPALI1ER4-10@, TIBPALIBGRE-10, TIBPALI6RB-18, ond
INCLUDED NBPALIELB-1¢

PROGRAMMING PROCEDURL.:

Arroy fuses ore progrommed by executing the following progromming
sequence. Eoch fuse con be opened by selecting the oppropricte

(1 of 32) Input Line ond (1 of B) Product Line. The levels for

selecting Input Lines ond Product Lines ore shown in Tobles 1-2 ond 1-3.

Step 1: Raise PGM ENABLE to Vjyh.

Step 2: Select on Inpul Line by oppiying oppropriote
levels to Pl pins,

Step 3. Select o Product Line group by opplyng oppropriole
logic fevels 10 PA pins. The octuol product line
selected will be delermined by the PO pin {described
in step B).

Step 4. Roise fOL to Vig

Step 5 Roise the selected PO pin {0 Vipy

Step 6:  Progrom the fuse by puising Voo 10 Vigy.

Siep 7: Remove the outipul volioge.

Step 8: Lower /JOE 1o Vj to enoble device.

CSiep 9. Pulse PCM VIR pin to V4.

Step 10: Verify the blowing of fuse by checking for o Vo ol

the selecied PO pin.

If the fuse is still intoct, steps 1 thru 18 moy be repecied unlil the
fuse is successfully blown, not to exceed 4 relries. Do nol opply
oddiliono! pulses 1o o fuse once it is correctly progrommed. Verifi-
cotion is possible only with lhe Security fuse inloct.

A single securily fuse is provided on eoch device to discourage the
unouthorized copying of fuse potterns. To progroam {(he security fuse,

follow 1he sieps obove omitling steps 5 ond 10. Verificotion is ochieved

by verifying the entire fuse arroy. If the securily fuse is blown, P
o!l other fuses will oppeor to be unbiown,

For Input ond Product Line selection, see Tables 1—2 ond 1-3.

For progromming woveforms, see Figure 1-1.
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PIN ASSIGNMENTS IN PROGRAMMING MODL
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TABLE 1—1, PROGRAMMING PARAMETERS, TA = 25C

DESCRIPTION

'Vl‘.':fi‘l'y—l:vel‘ supply voltage 575
High=Level input voltoge 5 50
{ ow~—leve! input wvolloge .50
Program-—pulse PD 18.75
volioge PGM ENA 18.75
Pl, PA 10.75
Vee :g
Progrom-—pulse PO 44
current PGM ENA -
Pl, PA
lce 450
Progrom-—pulse dun:lqmn at Vee 1%

Pulse duration ol PGM VERIFY
Set—-up time

Hold time

Deloy time from JOC low to
PGM VERIFY high,

Deloy time from PGM VERIFY
high te waolid output.

ALGORITHM SPECIFICATION Y-2.DWG H 2 of 18 PAL20003
TIBPAL16XX-10 |P”“2° 0 l SH 2

UKIT

Ll ol - o

3
o

33
oo

25 2

5> 22
n e

3
w




TABLE 1-2, INPUT LINE SELECT

Input Line input Line Numbar—Address Pin Siotes
ke e [ pe | P | M2
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TABLE 1-3, PRODUCT TERM ADDRESSING

FProgucl Term Select
PRODUCT TERM Address Pin Stoles
PAB PA7 PAE

xITXTTIXIFrHrr
rrrIryrITmr

PD2 m PO4 " VL, WM = Vi
H = V4

Progromming Access ond Verify Pin

SF — Security Fuse (Does not requre volloge 1o the PO pin}

| FIGURE 1—1. PROGRAMMING WAVEFORMS
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Prelood procedure for registered outpuils (See Note 2)

The output registers of the TIBPALI6EXX-10 con be preloaded {o ony
desired stole during device testing. This permiis ony slole to be
tested without hoving to step through the entire stote-maochine
sequence. Eoch regisier is prelocded individuclly by following the
steps given below.

Step 1. With Voo ot 5 volts ond pin 1 ot V), roise pin
1 to leH' '

Step 2. Apply either ¥y or Vi to the oulput corres-
ponding to the register to be prelcoded.

Step 3. Pulse pin 1, clocking in preload dote.

Step 4. Remove output voltoge, then lower pin 11 to V.
Prelood con be verified by observing the wvoltoge level
at the cutput pin.

Prelood waveforms (See Noles 2 ond 3)

PIN 1

|-"—td
i
|
| )
I
I
[
"
I
{
i
)

REGISTERED 1/0

Notes: 2. Pin numbers shown ore for JT end NT pockoges only. If chip
corrier socket odapter Is not used, pin numbers must be
chonged occordingly. -

3.ty = tg, = t, = 100 ns to 1000 ns.
ViHK = 10.25 V to 10.75 V.
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PROGRAMMING ALGCORITHM TEMPLATE

SPECIFICATION NUMBER PALZD003

DEVICE FaMILY TIBPALIGEXX-10D

INCLUDED DEVICES TIBPALI6LS-10, TIBPAL]G6R4-10, TIBPALIGRG-)0O,

TIBPAL1E&RE-1D

PROGRAMMNER INFQ:

HANUFACTURER : HODEL: ADAPTER #:

UPDATE VERSION : FW/SW P/N:

t pARMMETER © I MIN t NOM 1 MAX 'UNITS!ACTUAL:
tVCC - VERIFY LEVEL SUPPLY VOLTAGE ! §.25! 5.5 : 5,75t v t :
t VIH - BIGH LEVEL INPUT VOLTAGE  t 2.4 t 1 8.80 v 1
tVIL - Lov LEVEL INPUT VOLTAGE ¢ t  106.8¢ v ¢t s
! VIHH - PROGRAM-PULSE VOLTAGE (PO PINS)  !10.85! 10.5!30.78! V ¢ !
* VIHH - PROGRAN-PULSE VOLTAGE (PG ENA)  110.25! 10.5110.781 v 1 -
* VIHH - PROGRAN-PULSE VOLTAGE (P1,PA)  110.25! 10.5110.181 ¥ 1
' VIHH - PROGRAM-PULSE VOLTAGE (VCC) & 9.5 ! 9.76:10,00¢ v & :
t twl - PROGRAM PULSE WIDTR AT Ve€  t 10 ¢ 1 50 tus t -
' twe - PGM VERIFY PULSE WIDTH 1100 ' !  tns 1
ttsa - SET UP TIME  (/OE-PO) 1100 1 ¢ tmm t
tsu - SET UP TIME  (PO-vec)  + 100 : ¢ tme t
teh - HOLD TINE  (/OE-PO} 1100 ¢  t  tme t
tth - WOLD TINE  (Po-vec)  + 100 {  t  tme t
t tdl - DELAY TINE (SEE WAVEFORMS)  + 100 ! '  tne t
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LOGIC DIAGRAM FOR TIBPALIG6LE-10
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I (1) LOGIC DIAGRAM FOR TIBPAL16R4-10
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LOGIC DIAGRAM FOR TIBPALI6RB-10
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REVISION LTR. DATE
A ec-87
B 12—~87
C e3-88
D P6—-88
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REVISION HISTORY

ENGINEER DESCRIPTION OF CHANGES

Thomaos Sheet 1 of 8. Chonged
Security Fuse Progromming
Procedure.

Toble 1=-3. Deleted the
requiremeni for PO@ pulse
during security fuse progromming.

Thomos Chonged Ve to Min = 5.25 V,
Nom = 550 V, Max = 575 V.
Thomos Added PLCC Pinout.

Chg. PO 1o Vo for t,h.

Chg. units from us to ns for t, o

Chg. PiB-Pl4 to PI2-FPIS ond

PAB-PAJ to PAG~PAE, Sni 4
Thomos Shi. 2 — chonged {42 urats from

us to ns
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