/_ TEXAS INSTRUMENTS \

FIELD PROGRAMMABLE LOGIC DEPARTMENT
PROCRAMMING ALGORITHM SPECIFICATION

DEVMICE FAMILY TIBPAL22VP1Q
DEVICES TIBPALZ2VP10-20, MBPAL2ZVPID~23
INCLUDED

PROGCRAMMING PROCEDURE:

Arroy fuses ore progrommed by executing the following progrormming
seguence. Each fuse con be opened by selecting the oppropriate

(1 of 44) Product Line. The levels for selecting Input Lines ond
Producl Lines are shown in Tables 1=2 ond 1-3.

Slep V. Roise PGM ENABLE to Viyu.

Slep 2: Select on Inpul Line by oppiying appropriote
levels {o P) pins.

Step 3: Select o Product Line group by opplying oppropriote
logic levels to PA pins. The oclug! product line
selected will be determined by the PO pin (described
in step 5).

Step 4: Roise JOE to Vju
Step 5:  Roise the selected PO pin to Vigy.
Step 6: Progrom the fuse by pulsing Ve to Viny.
Step 7. Remove the output volioge.
Step 8: Lower /DE 1o V| 1o encbie device.
9. Verify the blowing of fuse by checling for 0 Vo ot

Step
‘ the selected PO pin

If the fuse is slill intoct, steps 1 thru 9 moy be repeoted unlil the
fuse is successfully blown, not to exceed 4 relries. Do not opply
odditional puises lo o fuse once it is correctly progrommed. Verifi—
cotion is possible only with the Security fuse intoct.

A single security fuse is provided on eoch device 1o discouroge the
uncuthorized copying of fuse paiterns. To progrom the security fuse,
follow the steps obove omitting steps 2 ond 9. Verificotion is
ochieved by verifying the entire fuse orroy. }f the securily fuse

is blown, oll other fuses will oppeor to be blown.

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 MODE

(TOP VIEW) (TOP VIEW)
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PA3 24 PO3
PID 238 PO4
NC 22{ NC
Pl 2 { POS
P12 20 f] PO6
PI3 o {1 PO7

Verify—ievel supply volloge

High—_evel input voltage

Low=level input volioge

Program—pulse voltoge

Progrom=-puise PO

current . PGM ENA, DL
Pl, PA

|
Progrom-pulse dur%finn ot Voo
Set-up time
Hold {ime .
Deloy time from /OE low to
to wolid outpul.
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( TABLE 1-2. INPUT LINE SELECT

input Line Input Line Number—Address Pin Stoles
i N
00 L L L L L
O L L L L H
02 L L L H L
D3 L L L H H
04 L L H L L
05 L L K L H
06 L L H H L
07 L L H H H
08 L H L L t
0s L H L L H
10 L H L H L
1 L H L H H
12 L H H L L
13 L H H A T
14 L H H H L
15 L H H H H
16 H L L1 L L
17 M L L L H
18 H L L 2 L
19 H L L H H
20 H L ¥ L L
21 H L H L H
22 H L H H L
P H L H H H
24 o] H i L L
25 M H L L H
26 H H L o L
27 H H L H H
2B | H H L L
29 H H H L H
30 H H M H L
Y| H H 3] H H
32 HH L L L L
53 HH L L L H
34 HH L L H L
A5 HH L L H H
s HH L H L L
kY HH L H L M
3B MH L H H i
29 HH L ] H H
40 HH M L L L
41 HH H L L -
42 HH “H L N L
43 HH M L H H
44 HH M H L £
f2 45 HH M i L H
#3 46 HH H H H L

#1=0utput Polarity, #2=Register/Non-Register Output
§3=10/Register Feedbock
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TABLE 1-3, PRODUCT TERM ADDRESSING \

Product Term Select |

PRODULCT TERM Address Pin Sioles
pad [ Paz | Par [Pa%
0 ) 0 0 0 D 0 0 0 ¢ L L L L
1 1 1 1 1 1 ! 1 1 1 L L L H
r4 P < 2 2 2 2 2 2 2 L L H L
313 s |3 I3 f3 |3 |3 |3 3 o LMK
4 4 4 4 4 ‘4 4 4 4 4 L H ] L L
5 5 5 5 5 5 5 5 5 5 L M| L H
6 6 6 6 6 6 |6 6 6 6 L Hl H L
7 7 17 7 7 7 |7 7 7 7 L H| H{ H
8 e |8 e I8 |8 e |8 H o T
9 9 9 9 9 9 9 9 H L L H
100 |0 10 10 H L H L |
" |1 fn " H L H H
- —_— - — 12 12 - H 4 L L |
- | == | == [13 {13 - | K | L R
- _—— == |~ |14 —= | H H H L
== 1= ]=-- |- {1 -= | H H M H
OL of |OL |OL |OE Of HH L L L
Ap | ap 1 aP | AP | aP AP | HH L L Ho|
-= | ARe | =~ [ —- (| -=- —=|HH} H | L L
- Sk et i R e ee == | == [ ~= | HH H L H
' L= v -
P01 | PO2 | PO3 | POA P07 | POB i, HH = Wy,
H L le

Progromming Agcess and Verify Pin

t PY
#1 = Ouipui Encble, ¢#2 =~ Architecture Product
#3 — sAsynchronous Resel, »# Synchronpus Presel
#4 ~ Securily Fuse { Specio! verify required )

FICURE 1-1, PROGRAMMING WAVEFORMS

PiO-Pl4

PAQ=PAJ

Tt

SELECTED
PO PIN

Y P




ar

relood procedure for registered outpuls (See Nole 2)

The output regisiers of the TIBPAL22VPI0 con be preloaded to ony
desired stote during device testing. This permils ony stote to be
{ested without having to slep through the entire stole—-mochine
sequence. Eoch register is prelooded individually by following the
sieps given below,

Step 1: With Ve ot S volls ond pin 1 ot Vy, roise pin
13 (o HIHH*

Step 2. Apply either V)L or Vjy to the oulput corres~
ponding to the register to be preloaded.

Step 3: Pulse pin 1, clocking in preload doto.

Step 4. Remove outpul volloge, then lower pin 13 {o V.
Prelood con be wverified by observing the wolloge level
ot the output pin

Preload woveforms (See Notes 2 and J3)

emmcenfeeaaage

Pl¥ 13 , , : \ i
i tsu | \ - | l
A - ' i : ViL
B VR S
td : ' I-------_:----' ------------- VIH
]
PIN 1 E E
— , ViL
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REGISTERED /0

v

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

3 tg = ty, = t, = 100 ns to 1000 ns.
Vi = 10.25 V to 10.75 V.
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PROGRAMMING ALGORIT -4 TEMPLATE

SPECIFICATION NUMBER PAL24006

DEVICE FAMILY TIBPAL22VP1O

INCLUDED DEVICES TIBPAL22VP10-20, TIBPAL22VP10-25

PROGRAMNER INFO: -
MANUFACTURER : MODEL : ADAPTER #:

UPDATE VERSION : FW/SW P/N:

Y PARAKETER T RIN L non e omiTeiaeTinTs
' VCC - VERIFY LEVEL SUPPLY VOLTAGE 1 4.75: 5 1 8.281 v 1 773
' VIH - HIGH LEVEL INPUT VOLTAGE 1 5.4 ¢+ 1 ss i v i T
' VIL - LOW LEVEL INPUT VOLTAGE 1 Y es iy TITTTTH
! VINR - PROGRAN-PULSE VOLTAGE (PG/EN)  110.25: 10.5110.751 v 1+ 7
! VIHH - PROGRAN-PULSE VOLTAGE (PO) 110251 10.8110.781 v & :
! VINH - PROGRAM-PULSE VOLTAGE (PI.PA)  110.25+ 10.5110.751 v 1
! VIHH - PROGRAN-PULSE VOLTAGE (VCC)  110.35: 10.5110.781 v 1 771
' twl - PROGRAM PULSE WIDTH AT Voo v 1o s i ro i ariTTTTTT
! teu - SET UP TINE (/OE-PO) 1100t 3 YRy :
! tsu - SET UP TIME (PO-vee) Tr100 r 0 vt Td
! th - HOLD TIME  (/0B-PO) i reer T TYTTTTYILUYTTTTR

——-—---—--l-----'-----------—---——--*-—-—--'----—--—-------ﬁ—-----—--ﬂ_--—---- S A R A e e
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REVISION HISTORY

REVISION LTR. DATE ENGINEER DESCRIPTION OF CHANGES
A e7-87 Thomas Sh &, renumbered the polority,
_ register, ond feedbock fuses.
B - " 04-88 Thomas Shi. 2 — Added PLCC Pinout.
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