TEXAS INSTRUMENTS
FIELD PROGRAMMABLE LOGIC DEPARTMENT
FROGRAMMING ALGORITHM SPECIFICATION

OEVICE FAMILY TICPALZ22VID
DEVICES TICPALZ2V10
INCLUDED

ARRAY PROGRAMMING PROCEDURE:

Array FAMCS tronsistors ore progrommed by executing the following progrommung
sequence. Eoch FAMOS transistor con be programmed by selecting the appropriole
Inputs Line(s), {1 of 45), ond Product Lines(s}), (1 of 17). The levels for
selecting Input Lines ond Product Lines ore shown in Tables 1-3 and 1--4,

>tep 1. Raise FPin 24 to 5V ond Pin 13 to ViH.
Step 2. Raise Pin 1 to Vipu.
' Step 3. Address the first locolion.
Step 4. Place the dato to be programmed on |/0 pins.
i Step 2. X =0
Step 6. Program one 1.0 ms pulse by pulsing Pin 13 to o Vg level
Step 7. X = X + 1
Step 8. If X = 10, then GOTO Step 10.
Step 9. Verify the dota by toking Pin 13 to V). If incorrect,

repeot Steps & through 8
Step 10. Progrom one pulse of duration 4 «+ X = 1.0 ms.
Step 11. Reverify doto. If incorrect, device fails (END).
Step 12. Repeat Steps 4 through 11 untiéd all ﬂddresses are programmed.
Step 13. Verify orrgy ot 3V. T
Step 14. Lower Pin 1 to oV. -
Step 15. Lower Pin 24 to OV.

SECURITY FUSE PROGRAMMING PROCEDURES: (See Figure 3)

Step 1. Raise Pin 24 to 5V.

Step 2.  Address the device per Tobles 1-3 ond 1-—4,

Step 3. Raise Pin 1 to a Vjpu

Step 4. Roise Pin 3 to o Vjpy.

Step 3. Program the Security fuse by pulsing Pin 13 to a Viyy.
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SECURITY FUSE VERIFY PROCEDURES: (See Figure 3)

Step 1. Raise Pin 24 {o 5SV.

SiED 2. Raise Pin 1 to o 1l1.*"“_||_|.

Step 3. Raise Pin 4 to Vigp.

Step 4. Address the device per Tobles 1-3 ond 1-4 for Security Fuse
Verify, With Pin 13 ot V|, Pin 3 will act os an output under
these conditions and will be a logicol "©" if the Security
Fuse s not programmed, and a logical "1° f the Security Fuse

15 progrommed,

NOTE: Pin 13 should olways be at V)4, when changing a device address.

pIn assignments in programming mode

JD OR N PACKAGE FK OR FN PACKAGE
(TOP VIEW) (TOP VIEW)

vCC
POO

PO1

PO2

PO3 P14
P04 P15
POS P16
PO6 . NC
PO? P17
POB PAB
P09 PAI
VFY/Z/PGM x
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TABLE 1-2, Programming Parameters, T4 = 25 C

PARAM DESCRIPTION MIN NOM MAX UNIT
Veep | Supply Voltoge - Progromming 4.75 5.00 525 v 1
ViHH | Programming Voltoge 13.00 | 13.50] 1400 [ v |
ViH High Level Input Voltoge 35.00 Vee v l
ViL Low Level Input Voltoge £.00 0.40 v |
Vo Voltoge Cut — High 2.40 v |
VoL Voltoge Out — Low 0.40 V
lpp | Supply Current — Progromming 90 mA
o Delay to Progromming Voltage 20 us
torime | Programming Pulse Width 0.95 1.05 ms
tfingl | Programming Pulse Width 3.8 42 | ms
tdp Deloy to Progrom 1 us
trty Vi Rise/Foll Time

tey tey | ViRK Rise /Foll Time PGM/VFY

ige Address Set—up Time

tah Address Hold Time

thp Hold from Progrom or Verify '

tas Dota Set—up Time

tan Doto Hold Time

tscty Progromming PW for Security

i3y Deloy from Program to Verify

lvd Delay to Dato Out

L Verify Pulse Width _

4z Verify to High £

\_
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' TABLE 1-3, INPUT LINE ADDRESSING

INPUT LINE INPUT LINE NUMBER-ADDRESS PIN STATES
NUMBER P17 P16 P15 P14 P13 P12

00 [ 1
01
02

l 03 |

~

e

04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
ﬂ 20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
29
40
41
42
43
ARCH S0/S1
TURBD
SF PROG
SF VERIFY

. ow

IZTIIrrILrrII~t~ITTI~c~ITr~ITe~ITI~~LXTr~TTIrr~ITrrT

HH
OUTPUT

Fr X IIrIrIxIrrIrIICc I~~~ r~xrrIr-rI-rI~-I—T*TrI~I-rYX—Tr-rTrrIr-Tr
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rr I I r*r*r*r*»>r»>r>rx>xrrxrrrxrr-rrH-CHECrECrrCeCCCErErCcreErPFEFEFFSCFCE e

ARCH SO — ARCHITECTURE POLARITY FUSE SF — SECURITY FUSE
ARCH St — ARCHITECTURE REGISTER/LOGIC FUSE
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TABLE 1—-4, PRODUCT TERM ADDRESSING

PRODUCT TERM SELECT
PRODUCT TERM ADDRESS PIN STATES
POO | PO1 | PO2 | PO3 | PO4 | POS F’DEIPD? PO8 | POY PAHIPMBI PAQI PAS
c |l ojo|lo]lel|lololol|lol]lo]|.L L L L
1 1 1 1 1 1 1 ‘ 1 1 1 L L L H
2 2 2 2 2 2 . 2 2 2 L L H L
st 3|l 3l 3l 3] 3131 3] 3| 3 L L H H
4 ¢ V a ]l al|l a] 4| 4 ¢ | 4 4 L H | L L
s | s | s |55 5] 5| 5% 5| 5 L H L H
6 | 6| 6|6 | 6| 6 | 6 5 | 6 | 6 L M | H L
7 7 7l 72t72 172 1| 7 7 | 7 7 L H | H H
B o B 8 8 3 8 B H L L L
s | 9919|959 ]|] 9o ]o9 Ho{ L L H
10 |10 [ 10| 10 ] 10 | 10 H L H L
1M 11| 11 1 | 11§ 11 H L H H
12 12 ] 12 ] 12 H H | L L
12 13| 13} 13 H H | L H
14 | 14 HI ®v | H L
15 | 15 HI #H ] H H
OF | OE | OE | OE | OE | OE Y OE | OE | OE { OF | HH | H H H
AR HY H]H H
S0 S0 S¢ SO SO 50 SO S0 Se S0 HH L L L
S1 | s1 | s11st{st|st|s1]st|st]st|HR]|L H L
SF PROG/VERIFY L L L L
TURBO HH H H L
I —
OE - QOUTPUT ENABLE
AR ~ ASYNCHRONOUS RESET — DATA IS PIN 20
SP — SYNCHRONOUS PRESET -~ DATA IS PIN 17
SO - ARCHITECTURE POLARITY FUSE - OUTPUT POLARITY
St - - QUTPUT REGISTER/LOGIC

ARCHITECTURE REGISTER/LOGIC FUSE

nhiininl—
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/ F'rr::grﬂmming Waveforms

FIGURE 2
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Notes:
' 1. Pin 1 & Pin 24 should not be cycled for eoch program/verify

cycle, bul moy remain stotic during progromming.
2. For progromming DE Product Terms & Architecture bits, Pin 11
must go to Vigy ond sotisly tye ond {5,
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FIGURE 3

Progromming Waveforms Securnity Fuse
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PROGRAMMING ALGORITHM TEMPLATE

SPECIFICATION NUMBER PAL24010C
DEVICE FAMILY TICPAL22VIO
INCLUDED DEVICES TICPAL22V}O
FROGRAMMER INFO:
MANUFACTURER : MODEL: ADAPTER #: -
UPDATE VERSION : FW/5%W P/N:

£ PARAMETER U TTUHIN T NOM !t MAX TUNITS ACTUAL:
! VCCP - SUPPLY VOLTAGE - PROGRAMNING 1 4.75¢ & 1 6.28: v ¢ 1
! VIHH - PROGRAMNING VOLTAGE (PINL) 113.0 ! 13.51 14.00 ¥ & ¢
' VIR - HIGH LEVEL INPUT VOLTAGE ¢ 3.0 1  tvec t v & &
*VIL - LoV LEVEL INPUT VOLTAGE t 1 to.et v &
Y VOH - VOLTAGE OUT - RIGH 2.4t 4 now i %
T VOL - VOLTAGE OUT - Low 1 1 to.cr v i
! Tprime - PROGRANMING PULSE WIDTH ! 0.851 1 1.08¢ Ms & ¢
t Tfinal - PROGRAMNING PULSE WIDTH | 3.80¢  t42.0 t Ms ! 1
! tp - DELAY TO PROGRAMNING VOLTAGE (RISE)! 20 t 1 tus &
! tp - DELAY TO PROGRAMNING VOLTAGE (FALL): 20 t ¢ & us & 8
Ctr - VINH riee TINE (PIN 1)t 80 1 1 twNs &
terl - VIHH rise TINE (PGH/VFY) 120 t 1 tws t 1
ttf - VINH fall TINE (PIN 1) 180 t 1 1S t 1
ttf1 - VINM fall TINE (PON/VFY) 120 1 1 twWs 1 1
t tdp - DELAY 7O PROGRAN t 1.t 1 tus t i
t tas - ADDRESS SET-UP TINE . 1 1 % 4 tes 1 1
! tah - ADDRESS HOLD TIME Ty Ty Tves
t thp - HOLD FROM PROGRAM OR VERIFY 1 1 1t  tus t
t tds - DATA SET-UP TINE Yyt 1 rws s
t tdh - DATA HOLD TIKE [ T '
' tdv - DELAY FROM PROGRAN 70 VERIFY ¢ 2 1 1 sus t 1

i ey = . -------------nl-——-------——--—-ﬂ—-—----—-------------_-------------_-_--__—-
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PROGRAMMING ALGORITHM TEMPLATE

SPECIFICATION NUMBER PALZ24010 ----- CONTINUATI1ION
DEVICE FAMILY TICPAL22V10
INCLUDED DEVICES TICPAL22V10
PROGRAMMER INFO:
MANUFACTURER : MODEL: ADAPTER #:
UPDATE VERSION : Fw/SW P/N:
v PARAKETER TTUHIN t NOM ¢ MAX TUNITS!ACTUAL:
' VCCP - SUPPLY VOLTAGE 1 4.751 5 1 5.280 v & 1
' VIHH - PROGRAM VOLTAGE  (PIN1) 113.0 1 13.5¢ 14.00 v t 1
* VIHH - PROGRAN VOLTAGE  (BGM) 113.0 1 13.5¢ 14.00 ¥ + 1
! tp - DELAY TO PROGRANMING VOLTAGE (RISE)! 20 ( 1 1 us ¢ 1
{ tp - DELAY TO PROGRANMING VOLTAGE (FALL)! 20 f &  tus t 1
t&r - VIHH rise TIME (PIN 1 - SECTY)  t 80 ¢ 1 s wNs 1 1
ttr - VINH rise TIME (PIN 3 - SECTY) 1 80 t  t  iwe 1 1
$tr - VIHH rise TINE (PGX - SECTY) ! 80 ¢ & s ws ¢ 1
tr - VIHN rise TINE (SECURITY VFY) 1 80 1 1t Rs t 1
Y ef - VINH fall TINE (PIN 1 - SECTY) ! 80 & 1 tNs t 1
' tf - VINH fall TINE (PIN 3 - SECTY)  t 80 ¢  t 1 ms t 1
! ef - VIHH fall TINE (PGN - SECTY) 8 80 ¢ & 1 ms ¢ 1
' ef - VIHH fall TIME (SECURITY VFY) 180 t 1 tRs t 1
t tdp - DELAY TO PROGRAN  (SECTY) 1 1 't sus 1 %
! thp - HOLD FROM PROGRAM OR VERIFY (SECTY} 1 1 1 108 1 . 1
t tde - DATA SET-UP TINE  (SECTY) ¢ 1 ' 1 rus t %
! tah - DATA HOLD TINE TesEcTY) t o1t + rwus +
! tacty - PROGRAMNING PW POR SECURITY 1 80 1t tMs + %
T'EEL""Z'BEEIE'EEEE’QEBEEIE‘%E'GEE}Eé"""'?"E"I""'I""'?'55"7"""7
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