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T HARRIS

HPL-16LCS8

CMOS HPL™ Harris
Programmable Logic

Features

* Pin & Function Compatible with the Bipolar
16L8 and 16P8

Scaled SAJI IV CMOS Process

Fast Access (Input to Output)
Ultra-low Standby Power ..... JCCSB = 150uA
Low Operating Power ....... ... |ICCOP = 6mA/MHz
Wide Operating Temperature Ranges:

» HPL-16LC8-5
» HPL-16LC8-9
» HPL-16LC8-8
Programmable Output Polarity

20-pin Slimline DIP

Security Fuse for Pattern Protection
TTL/CMOS Compatible Inputs/Outputs
for Mixed System Compatibility

Logic Paths Tested to Insure Functionality

..125ns Max.

00C to +75°C
-400C to +850C
... -550C to +1250C

Applications

Random Logic Replacement
Code Converters

Address Decoding

Fault Detectors

Boolean Function Generators
Digital Multiplexers

Parity Generators

Pattern Recognition

ROM Patching

Pinouts
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Description

The HPL-16LC8 is a CMOS Programmable Logic Device
designed to provide a high performance, low power
alternative to the industry standard 16L8 and 16P8 pro-
grammable logic devices.

In addition to the low power advantage of this device over
its bipolar counterparts the HPL-16LC8 contains pro-
grammable output polarity, allowing the user to in-
dividually select each output as either active-high or
active-low. When all output polarity fuses are left intact,
all active outputs are active-iow.

The Harris fuse link technology provides a permanent
fuse with stable storage characteristics over the full
temperature ranges of 00C to +750C, -400C to +850C and
-550C to +1259C. Like all Harris Programmable Logic
tHPL), this device contains unique test circuitry
developed by Harris which allows AC. DC and functional
testing before programming.

On-chip automatic power-down circuitry places internal
circuitry into an ultra-low ICCSB power made after output
data becomes valid.
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CAUTION. Electronic devices are sensitive 1o electrostatic discharge Proper | C. hangiing procedures should be followea.
HPL 15 a rracemark of Harnis Carperation




HPL-16LC8

Functional Diagram
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Specifications HPL-16LC8

Absolute Maximum Ratings

Ope

e +7.0 Volts
..GND -0.3V to VCC +0.3v
-650C to +1500C
ceee e 1 Watt
190C/W (LCC Package}

Supply Voltage . ... oo
Input, Output or 1/0 Voltage Applied
Storage Temperature Range..
Maximum Package Power Dissipation .

..160C/W (CERDIP Package).

g,

ic

ta ..700C/W (CERDIP Package), 769°C/W {LCC Package)
Gate Count . 1500 Gates

Junction Temperature
Lead Temperature (Soldenng, Ten Seconds) ... .
CAUTION. Stresses above those hisied it the ' Absolute Maximum Ratings ™ may cause permanent damage to the device. This
«§ d stress only rating and operation of the device at these or any other condwions above those indicated 1 the operation
sections of this specification 1s no! impfied.

rating Conditions

Operating Voltage Range .. *4.5V to +5.5V
Operating Temperature Range

HPL-TBLEB-5. . o i e et e e e R 00C to +700C

HPL-16LC8-9... -400C to +859C
HPL-16LC8-8... ...-559C to +1250C
D.C. Electrical Specifications HPL-16LC8-5 {(VCC = 5.0V = 10%. TA = 0OC to *750C})
(Operating) HPL-16LC8-9 (VCC =5.0V £ 10%, TA = -400C to +850C)
HPL-16LC8-8 ({VCC =5.0V = 10%, TA = -550C to +1250C)
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS (®
IIH Dedicated LN +1 WA VIH = VCC MAX
L input Current Q' -1 WA VIL = 0V VCC = VCC MAX
IFZH Qutput Current 1 +10 WA VFH =VCC MAX
FzL Hi-Z Stale o -10 wA VEL = OV VCC = VCC MAX
I1BZH Bidirectonal s +10 A VBH = VCC MAX
1BZL Hi-Z Current 0 -10 sA VBL = 0V VCC = VCC MAX
VIH Input Trireshoid 1" 20 v VCC = VCC MAX
VIL Votage (T 0" 08 v VCC = VCC MIN
VOHY Output votage a0 v IOHY = -50 mA
VOH2 [©) T VCC04 v I0H2 = 10 mA
VCC MIN. VIL MAX, ViH MIN
VoL Qutput Vollage 0 04 ¥ IOL = +50 mA
ICCSB Standoy Power 150 wA VI = VCC or GND
Supply Current IF = 000,A. VCC = VCC MAX
ICCOP Operating Power [ mA/MHZ VI = VCC or GND
Supply Current IF = 000:A VCC = VCC MAX

¢ These specifications apply ta both input {l) and Bidirectional (B) Pins
@ These specitications apply to toth Output (F) and Bidirectional (B) Pins.
@ All DC parameters tested under worst case condihions.

A.C. Switching Specifications  HpL-16LC8-5 (VCC =50V ~ 10%. TA = 09C 10 *750C)

(Ope

rating) HPL-16LC8-9 (VCC =50V = 10%. TA = -400C to +85°0C)
HPL-16LC8-8 (VCC =5.0V = 10%, TA = -550C to +1250C)
SYMBOL HPL-16LC8-5 HPL-16LC8-9 HPL-16LC8 -B

JEDEC oLp

STANDARD SYMBOL PARAMETER MIN MAX MIN MAX MIN MAX UNITS

TOVQH1 TPD Propagaton delay | - 125 - 125 . 125 ns
(1 or B to Qutput High

TDVaL TPD Propaganon delay | - 125 - 125 - 125 ns
(2) ar B 1o Qutput Low

TOVaH2 TPZX Enable Access Time TDVQZ1 125 ooral 125 TOVQZr 125 ns
3 to Output High ()

ToOvaL2 TPZX Enable Access Time TOVQZ2 125 TovQz2 125 TDVazZ2 125 ns
14) 1o OQutput Low (©

TOVQZY ™XZ Disable Access Time - 125 . 125 - 125 ns
5y from Outpit Hign

TovOozZ2 PXZ Disabie Access Time - 125 - 125 - 125 ns
6) from Qutput Low

(& Enabie access tme 1s guaranteec to e greater than disable access tume 1o avoid device contention
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Specifications HPL-16LC8

Capacitance: Tp = +250C (NOTE: Sampled and guaranteed - but not 100% tested.)

SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance 5 pF VI =VCC or GND f=1 MHz
CF Output Capacitance 10 pF VF = VCC or GND f=1 MHz
CcB Bidirectional Capacitance 12 pF VB = VCC or GND f=1 MHz

Switching Time Definitlons

INPUTS Vee INPUTS Vee
15V 15V
(Ix,Bx) GND (Ix,Bx) GND
— TD¥?21 g

VoHA OUTPUTS

(Bx.Fx) ~—— ]

voLa

OUTPUTS ——

N TOV0Z2 fe— —»
6)
OUTPUTS
="
(Bx,Fx) Vo OUTPUTS =~ Voa +0.5V Vora

(Bx,Fx)

INPUT CONDITIONS: t, tt = 5ns (10% to 90%)

NOTE. Disable access time 1s the time taken for the output 1o reach a high impedance state when the three-state product term drives the output inactive. The hugh im-
pedance state 1s defined as a point on the waveform equal to a AV of 0.5V from VOHA or VOLA, the active output level.

A.C. Test Load
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HPL-16LC8

Programming

Following is the programming procedure which is used for the
HPL-16LC8 programmable logic device. This device is manufac-
tured with all fuses intact. Any desired fuse can be programmed
by following the simple procedure shown on the following page. One

may build a programmer to satisfy the specifications described in
the table, or use any of the commercially available programmers
which meets these specifications. Please contact Harris for a list
of approved programmers.

TABLE 1
PROGRAMMING SPECIFICATIONS
TEST LIMITS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VCCP VCC Voltage During 1150 1200 1200 \)

Programming
veev VCC Voltage During 475 500 525 v

Verify
IcCcP ICC Limit During 100 200 mA

Programming
VNEG Edit Enable & -500 -500 -700 v

Mode Select Voltage
INEG Edit Enable & -500 mA

Mode Select Current
viL Input Voltage Low 000 000 Q80 v
VIHV Input Voltage High verify VCCv-2 vCeov veev v
VIHP Input Volitage High programming @ VCCP-2 VCCP vcee v
p Input Current Low VIL = 00V 0 1 Py
IHV tnput Current High verity 0 1 A
IIHP Input Current High programming 0 1 pA
Vsl Verify voltage Intact Fuse 300 330 v
VSP Verify voltage Programmed Fuse 000 050 v
v Verify Pulse Delay 500 750 1000 usec
PwpP Programming Width 45 51 55 msec
td Pulse Seq. Delay 1 1 - usec
tr Signal Rise Time 10% to 90% oo a1 1 usec
tr2 VCC Rise Time 10% to 90% om 01 5 psec
tf1, Signal Fall Time 90% to 10% 001 01 1 nSec
tf2 VCC Fall Time 90% to 10% 001 01 5 usec
INEG Mode Select Width 1 1 5 usec
TPP Programming Period 52 msec
FL Fuse Attempts/Link 1 1 2 cycles

@ Inputs defined as logic 1" (VIHV or VIHP) must track the VGC power supply when the supply s raised or lowered. The input levels should never
exceed the level on the VCC Pin.

PROGRAMN/
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FIGURE 1
EDIT MODE PINOUT
HPL-16LC8

(83
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MODE RESET/ENABLE

NOTES.

" While programming the CMOS HPL device, no pins should be Isft floating.

EDIT QUT appears as an open drain output during programming. it should
be tied to GND through a tM-ohm resistor.

* CMOS HPL outputs are not put into a high impedance state (suitable for

row and column address application} unlil the device Is reset and put nto
ne ecit mode. For s reason 1 15 recommended that the outpuls be left
floating until the edit mode is enabled or that the outputs be driven thru a
2k-ohm resistor.

It 1s suggested that a 0.0 xf capacitor be put between VCC and GND to
minim:ze VCC voltage spikes. Also. particular care should be exsrcised in
regards to transients on the MODE SELECT and MODE RESET pins which
could place the device n the incorrect mode.
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HPL-16LCS8

Programming Procedure

© Set-Up:

NOTE: Refer to the Figure 1 for the pin definitions, Table 1 for
the timing and levet definitions, Tables 3 & 4 for the ad-
dress decoding.

a. During programming, no pins shoutd be left fioating.

b. EDIT QUT (Pin 12) should be terminated with a 1 M-ohm
(+ 1%) resistor to GND and stray capacitances on this
pin shouid be <50 pf.

. Set GND to 0.00 volts.

. Outputs are only in a high impedance state (and available
for addressing of edit mode rows and columns) while in
Edit Modes 1 thru 4. Do not apply signals to these pins
until a valid Edit Mode is entered.

All input and bi-directional pins should be at zero voits
nominal with a maximum of 0.3 volts applied.

. Apply VCCV to the part. No input should ever exceed the
level on the VCC PIN.

® Mode Reset/Edit Enable:
a. Wait td and reset the edit control logic by pulsing the MODE
RESET PIN to VNEG for tINEG.
b. Wait td and enable Edit mode by applying VNEG to the
EDIT ENABLE PIN.

@ Mode Select:

a. Wait id and select EDIT MODE 1 by pulsing the MODE
SELECT PIN to VNEG for tNEG. Subsequent pulses will
increment the mode to 2, 3 and 4 sequentially (sequenc-
ing the device beyond mode 4 will result in unpredictabie
results—if in doubt, return to STEP 2).

Verify entry into the proper mode by addressing column

64 and the row indicated in Table 2, waiting TV and

monitoring the EDIT OUT PIN for the proper data.

. Address column 65 and the row indicated in Table 2, wait
TV and monitor the EDIT OUT PIN for the proper data.
If both Steps 3b & 3c are correct, then the proper mode
has been selected.

d. To re-enter a mode lower than the current mode, return

to Step 2. Mode 1 can only be {re-)entered from Step 2.

a0

o

=3

[2]

® Fuse Select:

NOTE:The voltage for a logical *“1” (VIHP) must not exceed
VCCP and must track VCCP as it rises from VCCV in

Step 5.
a. Wait td and select a row by applying the appropriate ad-

dress from Table 3.

b. Select a column by applying the appropriate address from

Table 4.

® Verify Intact Fuse:
NOTE:Skip this step for post-programming verify.
b. If EDIT OUT has indicated less than VSI, the fuse is not
intact. Reject this devide for a non-blank matrix.

® Program the Fuse:

NOTE:The PROTECT and POLARITY fuses can be accessed
from either mode 1 or mode 3 by applying the addresses
indicated in Tables 3 & 4.
THE ‘PROTECT’ FUSE SHOULD NOT BE PROGRAM-
MED UNTIL ALL OTHER FUSES HAVE BEEN
PROGRAMMED AND VERIFIED AS PROGRAMMING
THIS FUSE DEFEATS ALL FURTHER VERIFICATION!

a. Wait td and raise the VCC PIN to VCCP (ailow VIHP to
track this rise).

b. Wait td and pulse the PROGRAM PIN (Pin 1) to VIHP for
a duration of PWP.

c. Wait 1d and lower the VCC PIN to VCCV (allow VIHP to
track this fall).

@ Verify Fuse:

a. Wait TV and monitor EDIT OUT for VSP (or VS if verify-
ing an intact fuse).

b. If ED!IT OUT has indicated greater than VSP for an attemp-
ted programmed fuse, repeat Step 6 so that the fuse
receives a maximum of FL fusing attempts.

® Repeat Steps 4 through 7 for ail addresses in a given mode.

® Repeat Steps 3 through 8 for all modes.

Programming Waveforms

SELECT NEXT FUSE

= [ |— - == -Vihp
-ViH
PINS 2-9 L7777 777/ o wove rowseLect ‘ X v
FUSESELECT 3} | o———— - — - - Vip
/| R w
- VI4
PINS 13-19 /7 /7 / EDIT MODE COLUMN SELECT X v
) | g —— = ————— — — - veep
SET-up - 2 ‘ C - vee
pnzg L
2077 e e et I el S viL
MODE RESET Za,
t, - 1
PIN 1 d}*_—{dlk——— ; T P B T -
)\ /< \EDIT ENABL @ — Vneg
T ENTER MODE 1. _I[ PROGRAM FUSE (8) ‘ _________ i
4 Fs“guugr l’ PW"" T
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Edit Mode Column Select
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Mode Verification
Table 2

Programming Procedure

The conliguration row can De selecteq while In edner mode 1 or mode 3
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