/ TEXAS INSTRUMENTS \
FIELD PROGRAMMABLE LOGIC DEPARTMENT
PROGCRAMMING ALGOR|THM SPECIFICATION

DEVICE FAMILY TIBPALZOXX -7
DEVICES TIBPAL20R4-7, TIBPALZ2ORG-7, TIBPALZORB -7, TIBPALZ20LE-7,
INCLUDED TIBPAL20R4—10, TIBPAL20R6-10, TIBPALZORB-10, TIBPAL20L8-10.

PROGRAMMING PROCEDURE:

Array fuses are programmed by executing the following progromming
sequence. Each tuse cant be opened by selecting the appropriate

(1 of 32} Input Line ond (1 of 8) Product Line. The levels for

selecting Input Lines and Product Lines are shown in Tables 1-2 ond 1-3.

Step 1: Roise PGM ENABLE 1o Vjpn

Step 2: Select an Input Line by applying appropriote
levels to P! pins.

Step 3: Select o Product Line group Dy applying appropriate
logic levels to PA pins. The octual product line

setected will be delermined by the PO pin (described
in step 5).

Step 4. Raise /OE 1o Viy. :

Step 5: Raise the selected PO pin 1o Vjyy.

Step 6: Program the fuse by pulsing Vc( to ViRrn-

Step 7: Remove the output voltage.

Step B: Lower /OE to Vj to enable device.

Step 9: Pulse PGM VER pin to Viy.

Step 10: Verify the blowing of fuse by checking for o Vpi ot

the seigptgd PO pin.

If the fuse is stil intoct, steps 1 thru 18 may be repeated uniit the
fuse is successfully blown, not lo exceed 4 retries. Do not opply
additionol pulses to a fuse once it is correctly programmed. Venfi—
cation is possible only with the Security fuse intoct.

Security fuses 'ur&"'_bi'uvided on each device to discourage the
unauthorized copying of fuse potterns. To program the security fuse,
follow the steps above omitting steps 2 ond 10. I

Sea Tobles 1-2 and 1-3 for oddressing information.

For programming waveforrms, see figure 1-1.
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PIN ASSIGNMENTS IN PROGRAMMING MQDE

JT or NT PACKAGE
(TOP VIEW)

FK or FN PACKAGE
(TOP VIEW)
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TABLE 1—-1, PROGRAMMING PARAMETERS, TA = 25°C
PARAM DESCRIPTION MIN MAX UNIY
Voo Verify—level supply voHtage 4,75 5.25 Vv
ViH High—Level input voltage 2.40 5.50 v
VIL Low—leve! input voltage 0.50 v
ViHH Program—pulse £0 10.25 18.75 v
voltage PGM ENA 10.25 10.75 v
Pl, PA 10.25 10.75 v
Vee 10.25 10.75 V
lIHH Program-—pulse PO 40 ma
| current PGM ENA 15 mo
PI, PA | 10 mo
lee 450 mao |
twi Progrom—pulse dur{%lﬂﬂ at PO 10 50 us
tw? Pulse duration at PGM VERIFY | 100 ns
tsu Set—up time 100 ns
th Hold time 180 NS
td1 Deloy time frem /OE low to
PGM VERIFY high. 100 ns
tg2 Delay time from PGM VERIFY
high to valid output. 106 _ ns
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TABLE t-2, INPUT LINE SELECT

Input Line Input Line Number—Address Pin Stotes
Number P12 P13 Pl4 PIS
00 L L t L
01 L ! L i H
02 L L L HH
03 L L H L
04 L L H H
05 L L H HH
e6 L L HH L
07 L L HH H
o8 [ L L HH HH
09 L H L L
10 L H- L H
11 L H L HH
12 L H Ot omn "} L
3 L H H H
14 L H H HH
| 15 L H |  hH L
16 L H HH H
17 L H HH HH
18 L HH L L
19 L HH L H
20 L HH L HH
21 L HH H L
22 L HH H H
23 L HH H HH
24 L HH . HH. L.
25 L Hit "HH H
26 L HH HH HH .
27 H L B L ) NP
.28 H L L H
29 H L L HH
30 H L H L
3 H L H H
32 H L H HH -
33 H L - HH L
34 H L HH H
35 H L "HH HH
6 H H ER L
37 H H L H
38 H H L HH
39 H H H L
SF X X X X

T
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TABLE 1-3, PRODUCT TERM AND PO SELECTION

PRODUCT TERMS

Address FPin Stotes I

Po21 JPo2e[Potefro18] Poi7[Po16 [Pots| PAS | PATO |

I PO22

QO
o1

02
03

05
67 |

@8 16
)2 17
10 18
11 19
12 20
13 21
14 22
15 23

— — — —

24
25
26
27
28
29
3@
31

el sl

32
33
34
35
36
37
38
39

40
41

42
a3
44
45
48
47

—

48
49
20
51
52
23
54
55

56
57
58
59
60
61

62
63

L L
L H
L HH
H L
H H
H HH
HH L
HH H
HH HH

SF — When progrommed, the array will verify as if it were blonk.

FIGURE 1-1, PROGRAMMING WAVEFORMS
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PRELOAD PROCEDURE FOR REGISTERED OUTPUTS {(See Note 1)

The output registers of the TIBPALZOXX-7 can be prelcaded to cny
desired slate during device testing. This permits any state to be
tested without having to step through the entire stote—machine

sequence. Each register is prelogded individuolly by following the
steps given below.

Step 1: With Ve ot 5 volts aond pin 1 at V., roise pin
13 to ViHH:

Step 2: Apply either V| or Viy to the output corresponding
to the register to be prelooded.

Step 3: Pulse pin 1. clocking in preioed doto.

Siep 4: Remove output voltage, then lower pin 13 to V).
Preload can be verified by cbserving the voltoge level
ot the output pin.

PRELOAD WAVEFORMS (See Notes 1 and 2)

PIN 13

' Vv
o B .
; 0 L Vi
. . - I .-
PIN 1 g
: ' IL
i |
¢ )
: |
' : ~—— VYOH
|
REGISTERED 1/0 OUTPUT
VoL

Notes: 1. Pin numbers shown are for JT ond NT pockoges only.
For FK or FN packoges, pin numbers must be chonged occordingly.
(See Sheet 2)

2. tg = tg, = ty = 100ns to 1000 ns.
VIHH = 190.25 V to 10.75 V.

.

ALGORITHM S‘PECIFICATIGN
TIBPAL2OXX -7 PAL24A-5DWG ] SH 5 of 10 PALZ 4007 /




PROGRANMING ALGORITHM TEMPLATE

SPECIFICATION NUMBER FALZ4007
DEVICE FAMILY TIBPAL20XX-7
INCLUDED DEVICES TIBPAL20LB-7, TIBPAL20R4-7, TIBPALZORGE-17,
TIBPAL20RB-7
PROGRAMMER INFO:
MANUFACTURER : MODEL: ADAPTER ¢:
UPDATE VERSION : FWw/5W P/N:
v PARAMETER 1 KIN t NOM ! MAX 'UNITS!ACTUAL'
1 VCC - VERIFY LEVEL SUPPLY VOLTAGE ! 4.75! 5.0 ! 5.26t V 1 ¢
! VIH - HIGH LEVEL INPUT VOLTAGE 124! 165t v t
! VIL - LOW LEVEL INPUT VOLTAGE ' 't 1081t v '
' VIHH - PROGRAM-PULSE VOLTAGE (PO PINS)  110.25! 10.5!10.76¢ Vv t 1
' VINH - PROGRAM-PULSE VOLTAGE (PGM ENA)  110.25! 10.5!10.75: Vv t @
t VIHK - PROGRAM-PULSE VOLTAGE (PI,PA)  110.25! 10.5'10.75: vV t ¢
t VINH - PROGRAM-PULSE VOLTAGE (VCC)  110.25! 10.5110.75% V t ¢
! twl - PROGRAM PULSE WIDTH AT ¥CC ! 10! 1 50 twus ! 1
' twz - PGN VERIFY PULSE WIDTH 1 100! '  tus ! ¢
! tau - SET UP TINE  (/OE-PO} 1100 :  f  tns t ¢
! tsu - SET UP TIKE  (PO-VCC) 11300t  f  tms t
i th - KOLD TIME  {(/OE-PO) 1100t  t  tns t
! th - BOLD TINE  (Po-veC) 1 100¢! ¢  tns t ¢
| tdl - DELAY TINE (SEE WAVEFORMS) -~ 1100t 1  tns 1 !
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LOGIC DIAGRAM FOR TIBPAL2CLE—7/-10
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fﬁ) T LOCIC DIAGRAM FOR TIBPALZ0R6-7/-10 N
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/Du (1) LOGIC DIAGRAM FOR TIBPAL20R8~7/-10 N
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REVISION LTR. DATE

REVISION HISTORY

ENGINEER

DESCRIPTION OF CHANGES

A 10-89
¢2—-90

B
C 03-90
D 36-90

£ 07-90

Thomaos
Thomos

Thomos
Lippens

Lippens

Added TIBPAL20XX-5 farmily.
Added TIBPAL20XX-10 family.
Sh 2. Changed the pins
morked NOT USED to GND.
Rermoved TIBPALZOXX-3 fomily.
Sh 3. Removed SF1 & changed
SF2 to SF. Sh 4, Toble 1-3,
Removed SF1 and changed 5f2
to SF. :

Sh 2. DIP — Chonged pins 6,
7.8.14, ond 23 from: GND to
+. PLCC ~ Chonged pins 7.9,
10,17, ond 27 from: GND to +.
Added note: + = Set to logicot
"7,

Table t—1: Changed units:

tyt1 from: ns to us

ty2 from: us to ns

tgo from: us to ns

Sh 5. Note 1: Removed: If
chip carrier socket odopter is
used, Reploced with: For fK

or FN poackoges.

\_
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