TEXAS INSTRUMENTS
FIELD PROGRAMMABLE LOCGIC DEPARTMENT
PROGRAMMING ALGORITHM SFPECIFICATION

DEVICE FAMILY  TIBPAL22V1@Q
DEVICES TIBPAL22V10, TIBPAL22V1RA, TIBPAL22ViO—-15B

INCLUDED TIBPAL22V10-7/-10

PROGRAMMING PROCEDURE:

Array fuses are programmed by executing the following programming
sequence. The levels for selecting Input Lines and Product Lines
are shown in Tables 1-2 ond 1-3.

Step 1: Raise PGM ENABLE to V|yH.

Step 2: Select an {nput Line by applying appropriate
levels to Pl pins.

Step 3: Select a Product Line group by oapplying appropriate
logic levels to PA pins. The octual product line

selected will be determined by the PO pin (described
in step 5).

Step 4: Roise /OE to V|

Step 5: Raise the selected PO pin to Vihy.

Step 6: Program the fuse by pulsing Ve to Vg

Step 7: Remove the cutput voltage.

Step 8: Lower /OE to V to enable device.

Step 9: Verify the blowing of fuse by checking for a Vpp on

the selected PO pin.

If the fuse is still intact, steps 1 thru 9 moy be repeated until the
fuse is successfully blown, not to exceed 4 retries. Do not apply
additional puises to a fuse once it is correctly progrommed. Verifi—

cation iIs possible only with the Security fuse intoct,

A single security fuse is provided on eoch device to discourage the
unauthorized copying of fuse patterns. To program the security fuse,
follow the steps obove omitting steps 2 and 9. Verification is
achieved by verifying the entire fuse array. If the security fuse

is blown, all other fuses will appear to be blown,

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

For pregromming waveforms, see Figure 1-1.
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TIBPALZ22V10Q

4 N
PIN ASSIGNMENTS IN PROGRAMMING MODE
(TOP VIEW)
(TOP VIEW)
+ 017240 Vee
pao Oz <2, .,080
PA1 (]3 oo’ 40
PAZ L34 ; 4 32 1282726
PA3L]5 PA2 U5 250 pPO2
P10 PA3 D 6 24 PO3
P11 PlO {17 23] PO4
P12 + [l8 22} +
P13 PI1 [l o 211 PO5
P14 P12 I 16 ze [} POS
PGM ENABLE PI3 {11 18 [l PO7
GND 1—2,}3‘.11135‘.19,131}—“.
¢§E+%
<
Z
Ll
+=Set to ground or logical "0~ E
TABLE 1—1, PROGRAMMING PARAMETERS, TA = 25°C
]
PARAM DESCRIPTION MIN NOM | MAX UNIT
Vee Verify—level supply voltage 4.75 5.00 5.25 V
VIH High—Level input voltage 2.40 | ' 2.20 V
ViL Low-level input voltage 0.50 v
VIHH Program—pulse voltage 10.25 10.50 18.75 v
lIHH Progrom—pulse PO 20 | S0 ma
current PCM ENA, OEF 10 25 ma
Pl, PA 10 25 I ma
Ice 500 ma
tw1 Program=-pulse duration ot Vpe 10 56 us
| tsu Set—up time 100 ns
th Hold time 100 | ns
tq2 Deloy time from /OE low to
to valid output. 100 ns
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TABLE 1-2, INPUT LINE SELECT

o

Input Line Input Line Number—Address Pin States
Number | Hex
Pl4 PL3 P12 P11 PO

510) L L L L L 010
01 L L L L H o1
02 L L L H L 02
03 L L L H H 03
04 L L H L L 04
05 L L H L. H a5
06 L L H H L 06
a7 L L H H H 07
£8 L H L L L 68
B9 L H L t H ¢9
10 L H L H L OA
11 L H L H H o8
12 L H H L L oC
13 L H H L H oD
14 L t H H H L OF
15 L H H H H oF
18 H L L L L 10
17 | © L L L H 11
18 H L L H 3 12
19 H L L H H 13
20 H L H L L 14
21 | H L H L H 15
22 H L H H L 16
23 H L H | H H 17
24 H H L L ) L 18
25 H H L L H 19
26 H H L H L 1A
27 H H L H H 18
28 H H H L L 1C
29 H | H H L H 1D
30 ! M H H H L 1E
31 H H l H H H 1F
32 HH L L L L 20
33 HH L L L H 21
34 HH L L H L 22
35 HH L L H H 23
36 HH L H L L 24
a7 HH L H I L H 25
38 |  #H L | H H L 26 |
39 HH L H H H 27
40 HH H L L L 28
41 HH H L L H 29
42 HH H L H L 2A
43 HH H L H H 28

#1144 HH H H L L 2C

f2 45 HH H I H L | H 2D

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

Product Term Select
PRODUCT TERM Address Pin Stotes
| PAS [ PA2 T PA lPA@ |
e |o |e |[e | |eo [e [e [Jo Je |L | L [ t]
1 1 1 1 1 1 1 1 1 1 L L L H
2 2 2 2 2 2 2 2 2 2 L L H L
3 3 3 3 3 3 3 3 3 3 L L H H
4 4 [4 |a |& |4 |a |4 |4 |4 |10 H] L | L
5 S 5 5 5 5 5 5 5 5 L H L H
E 1 6 6 6 6 6 6 6 6 6 L H H L
7 7 7 7 7 7 7 7 7 7 L H H H
— 8 B g B a 8 8 8 - H L L L
— | @ 9 9 9 9 9 9 g ~= | H L L H
- -—— {18 10 16 10 10 10 - | — H L H L
_— | ==t {11 |1 11 |11 |11 | == -—=1{H L H H
—_—— —— | == { 12 i 12 12 12 —_— ] == ] - H H L L
— =133 {1313 |-—|-—-]--]H H{ L H
—-— —— | —— | -} 14 14 —— —— —— - H H H L
== J15 |15 =]~} ~—-]|--]|H H| H| H
#1 |oe | oe joE |oe |[oF |oE joE |0 |oE [OE | HH} L | L | L
2 | AP AP 1 AP AP AP AP AP AP AP AP HH L L H
3 | —— | ARe{ —— | —— | —= —— | —— | —— | SP#*} ——= | HH H L L
24 —|sF|—-|—-|-=|—}--|-—-]-—-]-—f{m| H] L] H
L =V =
poe | Po1| Po2 | PO3 | PO4 | POS| POS | PO7 | POB | PO9 " =HTr,H VIHH
Programming Access and Venfy Pin
|
#1 — Output Enable, §2 — Architecture Product
§3 — +Asynchronous Reset, *+ Synchronous Preset
§4 — Security Fuse ( Special verify required )
Note 1: Unused output, denoted by o ——, are indeterminant and should be ignored

during ony verificotion operation.

FIGURE t-—1, PROGRAMMING WAVEFORMS
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Preload procedure for registered outputs (See Note 2)

The output registers of the TIBPAL22V10 can be preloaded to any
desired state during device testing. This permits any stote to be
tested without having to step through the entire stote—machine
sequence. Each register is preloaded individually by following the
steps given below.

Step 1: With Voo at 5 volts and pin 1 at V), raise pin
13 to ViHH-

Step 2: Apply either Vy or Viy to the output corres—
ponding to the register to be preloaded.

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

Step 4: Remove output voltage, then lower pin 13 to Vj|.
Preload can be verified by cbserving the voltage level
at the output pin.

Preload waveforms (See Notes 2 and J)

——————————— VIHH
PIN 13 | :
— t,, ™
1 I : ! : | i VIL
. —» tgy e~ — ty —¥ .
i | ' S FU T _ VH
| ! | !
PIN 1 - iy P
! : ! ! v
I I | | IL
l ' : |
: ! I |
L L
i
| : —-:—VIHI: VoH
REGISTERED 1/0 >—< INPUT >_—< OUTPUT
==V VoL

Notes: 2. Fin numbers shown are for JT and NT packages only. If chip
carrier socket adopter is not used, pin numbers must be
chonged accordingly.

3. 14 = tgy = ty = 160 ns to 1000 ns.
VIHH = 198.25 V to 10,75 V.
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PROGRAMMING ALGORITHM TEMPLATE

SPECIFICATION NUMBER PAL24C01
PEVICE FAMILY TIBPAL22V1D
INCLUDED DEVICES TIBPAL22V10, TIBPAL22VIO0A
PROGRAMMER INFO: -
MANUFACTURER MODEL: ADAPTER #¢:
UPDATE VERSION : FW/SW P/N:
YT eARAMETER 77 U MIN t NOM ! MAX {UNITS!ACTUAL!
Y VCC - VERIFY LEVEL SUPPLY VOLTAGE ! 4.18% 6 t 5.26t v 1 1
Y VIN - HIGH LEVEL INPUT VOLTAGE 1 2.4 ! 1 8.5t v &t 1
T VIL - LOW LEVEL INPUT VOLTAGE ' !t 1 0.6t v 1 1
T VIHH - PROGRAN-PULSE VOLTAGE (PGM/EN)  !10.25! 10.5110.75: Vv t 1
Y VIHH - PROGRAM-PULSE VOLTAGE (PI,PA]  110.26! 10.5110.75: Vv & !
T VINH - PROGRAM-PULSE VOLTAGE (PO)  !10.25! 10.5110.78' v @ 1
VINH - PROGRAN-PULSE VOLTAGE (VCC)  110.25! 10.5!10.75: v 1 ¢
t twl - PROGRAM PULSE WIDTH AT VCC  t 10t 1 80 tus t 1
Y tsu - SET UP TIME  (/OE-PO)  t100t  t  tns t 1
Y tsu - SET UP TINE  (PO-veC)  t100t  t  tns t ¢
T th - HOLD TIME  (/0E-POY 1100  t  tns '

_-----_-------_---_----------------.-.*-.--.-.------—---—---—.--—--'--—-----------*ﬁ----
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REVISION LTR.

DATE

REVISION HISTORY

ENGINEER

DESCRIPTION OF CHANGES

A

coOm

©1-87

03-88
12-88
02-390

10-90
11-91

Ramey

Thomas
Thomaos
Thomas

Lippens
Lippens

Table 1—2, Removed Input
Line 46 which only applies
to TIBPALZ2VP10.

Added PLCC Pinout

Sh. 1. Added TIBPALZ22V10—15
Sh. 1. Chonged the
TIBPAL22V18-15 to
TIBPAL22V10—-158.

Sh. 2. Changed the pins
marked NOT USED to GND.
Sh. 2. Changed t,q1 from:
PO to:

Vv
Sh. 1. Added TIBPAL22V10—-7/—10

Deleted 2nd sentence under
PROGRAMMING PROCEDURE.

Sh. 2. Chg. pin 2 from GND to +.

Sh. 4. Added Note 1: Unused
outputs, denoted on a -,
aore indeterminant ond should
be ignored during any
verification operation.
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