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

DEVICE FAMILY TIBPAL20XX
DEVICLS TIBPAL20L8-15, TIBPAL20R4-15, TIBPAL20RE-15, AND
INCLUDED TMBPAL20RB-15
TIBPAL20LB—25, TIBPAL20R4-25, TIBPAL2DRE-25, AND
TIBPALZ0R8-25

‘PROGRAMMING PROCEDURE:

Array fuses ore progrommed by executing the following progromming
sequence. The levels for selecting Inpul Lines ond Progucl Lines
ore shown in Tobles 1-2 ond 1-J.

Step V. Roise PGM ENABLE to Vigy.

Step 2. Seiect on Input Line by opplying oppropricle logic
leve!ls {o Pl pins.

Step 3. Selecl o Product Line group by opplying oppropriote
jogic ievels to PA pms. The octuol producl line

selecled will be delermined by the PO pin (described
in step 5)
Step 4:  Roise fJOL 10 Viu.
Step & Roise the selecled PO pin 1o V4 |
Siep 6: Progrom the fuse by pulsing Ve 10 Vjuu.
Step 7. Remove the output voltage.
Siep B: Lower fOE to V| to encble device
Step 9: Verify the biowing of fuse by checking for o Vg ot

{he seiected PD pin,

il the fuse is stil intocl, steps 1 thru 9 may be repeoted unlit the
fuse is successiully blown, not to exceed 4 reiries. Do nol opply
odditionol pulses to o fuse once il is correctly programmed. Verifi—
cotion 15 possible only with the Security fuse inlocl,

A single security fuse is provided on eoch device lo discourge the
unouthorized copying of fuse potlerns. To progrom the security fuse,
follow the steps ocbove omitling steps 2, 5. ond 9. Verificotion is
achieved by werifying the entire fuse orray. }f the security fuse

is biown, all olher fuses wili oppear 10 be blown.

For Input ond Product Line seiection, see Tobles 1-2 ond 1-3.

For progromming woveforms, see Figure 1-1.
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PIN ASSIGNMENTS IN PROGRAMIING MDODE

JT DR NT PACKAGE
{(T0P WIEW)

PGM VERIFY 1 U2 Ver

USED

TIBPALZOXX-15CNT (JEDEC)

FK DR FN PACKAGE FK OR FN PACKAGE
(TOP VIEW) (TOP VIEW)
& &
A e o
& £ NC = No internol connection w <
I O=© S U= ®
- N -
XA T E R EEaL> 26
P12 PO
P13 PO2
Pl4 P03
NC NC
Pi5 P4
PAB POS
PAS 06
TIBPALZ@XX-15CFN (JEDEC) TIBPAL2@XX~15CNL (NON-JEDEC)
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TABLE 1-1, PROGRAMMING PARAMETERS, Tp = 257

Vee Verify—level supply volioge 9.25 5.75
I Vi High—-Leve! input volioge 2.49 550 V
Vi Low=level input voltoge ©.50 v
VinH Progrom-—pulse volloge 18.25 10.50 10.75 v
HHH Progrom—pulse PO 29 o0 mo !
current PGM ENA, DE 19 25 I mo
Pl, PA 1@ I 23 mo
]cc 500 myo
tal Progrom-pulse durolion ol PO 18 53 | us !
tsu Set—up time 108 ns
'S Hold time 180 1
td Delcy time from fOL low 10 | | t
to PGM verify 1 . 12e ns
tygo Delcy time from PGM verify 110
volid cutpul. 280 ns
tw2 Pulse durotion ot PGM verify | ioe ns
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TABLE 1-2, INPUT LINE SELECT

IT:LLET Inpul Line Number—Address Pin Stoles
Hex
novgtR [P0 | P | P2 | P | e | s

o t L L L L 1 00
o L L L L L H o1
03 1 t L L H L 02
03 L L L L H o o
05 L L L H L " 05
o] L L L H H L o
o : L H L L L 08
(8] L L H L L o 05
" - L H L H L DA
'R L L H L H v bE |
14 F L L - H H 1 ot
15 L L H H " ” o
i L H L L L L 0
17 L H L L L H 1
- " H L L H L 12
19 L H L L H " '
29 L H L H L L 14
21 L H L H { " 5
2 L H H L L L 18
2% L N " L L H 19
2 L H H L H L 1A
27 L H H L H H 1B
28 L H H H L L 1C
32 H L L L L L 20
3 o L L L H L 22
3 " : L H L L 24
39 H L : H H L 26
39 H L L H ' H 29

SF = SECURITY FUSE
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TABLE 1=3, PRODUCT TERM ADDRLSSING I

PRODUCT TERM
ADDRESS PIN
STATES

P

PRODUCT TERMS

ITrTTITITrr"rmr E
'
W0

ﬂ

+rTrerITrrxIrrrxIr

SF - SECURITY FUSE (DOES NOT REQUIRE VOLTAGE TO THE PO PIN)

FIGURE 1-1, PROGRAMMING WAVEFORMS

PGM ENABLE

PiD=PIS

PAB-PAI0

o] 4

SELECTED
PD PIN

S | W)
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Prelood procedure for regisiered outpuls {See Nole 2)

The output registers of the TIBPAL20XX ton be prelooded to ony
gesired sigie during device testing This permils ony stote 1o be
tested wilhout hoving Lo siep through the enlire siole—mochine
sequence. Eoch registier is prelooded individually by following 1he
steps given below.

Step 1. With Ve ot 5 wolts ond pin 1 ot V), roise pin
13 to Vjgn

Step 2. Apply either V) or V|u to the oulput corres—
ponding to the register to be prelooded.

Step 3. Pulse pin 1, clocking in prelood dota.

Step 4. Remove output wolloge, then lower pin 13 to Vj;.
Prelood con be verified by observing the wvoitoge tevel
ol the oculput pmn.

Prelpod woveforms {See Noples 2 ond 3)

----------- ViHH
PIN 13 1 i 1 ' i
—p: teu ?— :‘- ig ""'"': : Vi
1 I [ | |
| - t, - I |
:.H" ld -hl ’ W l_____-.--:--———l ----------- Ik*‘ll*'i
;
PIN 1 : ) :
- ! ' v
. I l \ 1N
| ! i i
| ! ' i
\ ! ' I
: i : :
: < =Vin, Vo
REGISTERED 1/0 — OUTPUT

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

. tg= 13, = t, = 100 ns tn!DDDns.
ViHy = 1025 V to 10.75 V.
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PROGRAMEBING ALGORITHM TEMFPLATE

SPECIFICATION NUMBER PALZ4001

DEVICE FAMILY TIBPALZ20XX

INCLUDED DEVICES TIBPALZOLS R4 ,R6,RB-15,;25
PROGRAMMER INFOD.
MANUFACTURER : MODEL: ADAPTER %
UPDATE VERSION : FW/SW P/N:

* PARAMETER 1 MIN | NOM t MAX !'UNITS!ACTUAL!
! VCC - VERIFY LEVEL SUPPLY VOLTAGE  15.25 16.5 16.75 ¢+ V ' 1
t VIH - HIGR LEVEL INPUT VOLTAGE 1 2.4 !  18.8°% v t 1
' VIL - LOW LEVEL INPUT YOLTAGE ¢ ¢ 108t v 1 1
! VIHR - PROGRAN-PULSE VOLTAGE (PG/EN)  110.26! 10.8110.75: v : !
t VIHH - PROGRAM-PULSE VOLTAGE {(PO) "110.25¢ 10.5110.751 Vv ' ¢
' VIRH - PROGRAM-PULSE VOLTAGE (VCC)  !'10.25! 10.5!10.78t Vv ' !
Y twl - PROGRAM PULSE WIDTH AT vCC  t 10t  t 50 tus ¢ ¢
' tw2 - PGM VERIFY PULSE WIDTH 1100t 1 tns ¢ 1
! tsu - SET UP TINE  (/OE-PO) 1100t 1  tons 1 1
Y tsu - SET UP TIME  (PO-veC) 1100 ¢  t  tns t 1
' th - HOLD TIME  (/OE-PO)  t100t t  tons t  t
! th - HOLD TIME  (Po-vcC)  t100: t  tns t
1 tdl - DELAY TIME (SEE WAVEFORMS) ¢ 100!  t  tns ' ¢
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LOGIC DIAGRAM FOR TIBPALZ20LB
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- LOGIC DIAGRAM_FDR _'I'IBP.I..EQDFA \
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(1) OCIC DIAGRAM FOR TIBPAL20RE
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' LOGIC DIAGPAM FOR TIBPAL20RS ' N
UICLK —> - - —

PUT LINES |
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REVISION LTR. DATE
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REVISION HISTORY

ENCINEER
Giddings

Thomos

Thomos
Thormos

Thomos

DESCRIPTION OF CHANGES

Toble 1-1, odded poromelers
tg1 ond t,o.

Toble 1=2, removed extro inpul
line oddresses.

Toble 1-3, removed exiro
Product line oddresses.

Figure 1-1, PGM verify pulse
odded.

Sheet 1 of 9. Chonged Security
fuse progromming procedure
Chonged Vee to 530 v
Combined specificolions
PAL24003 ond PALZ400E
Corrected non—Jedec PLCC

pin ossignmMents.
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