o HARRIS

HPL-16RC8
HPL-16RC6
HPL-16RC4

CMOS HPL™ Harris
Programmable Logic

Features

Scaled SAJI iV CMOS Process
Fast A

Low Standby and Operating Power

Wide Operating Temperature Ranges:

» HPL-16RC8-8, HPL-16RC6-8,
HPL-16RC4-8

20 Pin Dual-In-Line Package
Securlty Fuse for Pattern Protection

Compatibllity
Loglc Paths Tested to Insure Functionality
Programmable Output Polarity

Applications

Random Logic Replacement
Code Converters

Address Decoding

Custom Shift Registers
Boolean Function Generators
Digital Multiplexers

Parity Generators

Pattern Recognition

State Machine Design

-

¢ Pin & Function Compatible with the Blpolar 16R8, 16R6 and 16R4

» ICCSB = 150uA
» ICCOP = TmA/MHz

» HPL-16RC8-5, HPL-16RC6-5, HPL-16RC4-5........... 00C to +750C
» HPL-16RC8-9, HPL-16RC6-9, HPL-16RC4-9....... -400C to +850C

TTL/CMOS Compatible Inputs/Outputs for Mixed System

Pinouts
TOP VIEW
18RC8
16RC6
r15RCl
Input to Output 125ns Max. vee vee
Clock to Output 60ns Max. B B2
F5 B2
F4 F3
F3 F2
F2 F1
F1 Fo
-550C to +1250C Fo &
BO B0
T T
LCC
TOP VIEW
16RCA
16RCE
— 16RC4
11 18 CK VCC F7 81 B3

17 GND G FO F1
B0 FO
B0 Bt

Description

The HPL-16RC8, HPL-16RC6, and HPL-16RC4 are CMOS
Programmable Logic Devices designed to provide high
performance, low power alternatives to the industry stan-
dard 16RC8, 16RC6, and 16RC4 bipolar programmable
logic devices.

In addition to the low power advantage of these devices
over their bipolar counterparts, the HPL-16RCS8,
HPL-16RC6, and HPL-16RC4 contain programmable
output polarity, allowing the user to individually select
each output as either active-high or active-iow. When all
output polarity fuses are left intact, all active outputs are
active-low.

These three devices provide a choice of either eight
(16RC8), six (16RCSH), or four (16RC4) registered outputs

with feedback, each output consisting of eight product
terms. The HPL-16RC6 and the HPL-16RC4 also contain
two and four bi-directional pins, respectively.

The Harris fuse link technology provides a permanent
fuse with stable storage characteristics of the full temper-
ature ranges of 00C to +750C, -400C to +850C and
-550C to +1250C. Like atl Harris Programmable Logic
(HPL), these devices contain unique test circuitry devel-
oped by Harris which allows AC, DC and functional test-
ing before programming.

On-chip automatic power-down circuitry places internal
circuitry into an ultra-low ICCSB power mode after output
data becomes valid.

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper |I.C. handling procedures should be followed.

HPL is a trademark of Harris Corporation.
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HPL-16RC4

Functional Diagram

INPUTS (0-31)
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HPL-16RC6

Functional Diagram
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HPL-16RC8

Functional Diagram

INPUTS (0-31)
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Specifications HPL-16RC8, 6. 4

Absolute Maximum Ratings

SUPPIY VOIAGE ..ottt ettt et ettt s e e s s sttt ee s es e see e s +7.0 Volts
Input, Output or 1/0 Voltage Applied.. ...GND -0.3V to VCC +0.3V
Storage Temperature Range
Maximum Package Power Dissipation ....

....169C/W (CERDIP Package), 19°9C/W (LCC Package)
bja.- 709C/W (CERDIP Package), 769C/W (LCC Package)
Gate Count . 1500 Gates
Junction Temperature
Lead Temperature (Soldering, .
CAUTION: Stresses above those listed in the “"Absoiute Maximum Ratings” may cause permanent damage to the device. This

is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.

Operating Conditions

Operating VoItage RANGE .............coiiiviiiiirieieit ettt ettt ena et evaes s s oo eeevesee et eaa s +4.5V to +5.5V
Operating Temperature Range
HPL-16RC8,6,4-5 ... 00C to +700C
HPL-TBRCB,6,4-9 ...ttt ettt st e et ea s et t ettt st a et n e eee e -400C to +85°C
HPL-16RC8,6,4-8 ... ...-5560C to +1259C

D.C. Electrical Specifications HPL-16RC8,6,4-5 (VCC = 5.0V £ 10%, TA = 00C to +750C)
(Operating) HPL-16RC8,6,4-9 (VCC = 5.0V + 10%, TA = -400C to +850C)
HPL-16RC8,6,4-8 (VCC = 5.0V £ 10%, TA = -550C to +1250C)

HPL-16RC8/6/4

en Seconds) ..

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS (&)
1H Dedicated "y +1 A VIH = VCC MAX
liL Input Current 0" -1 vA VIL = 0V VCC = VCC MAX
IFZH Output Current 1" +10 wA VFH = VCC MAX
IFZL Hi-Z State 0" -10 pA VFL = 0V VCC = VCC MAX
IBZH Bidirectional " +10 7. VBH = VCC MAX
1BZL Hi-Z Current "0 -10 uA VBL = 0V VCC =VCC MAX
VIH Input Threshold "1™ 20 Y VCC = VCC MAX
VIL Voltage ®© “0" 08 \% VCC = VCC MIN
VOH1 Output Voltage 1" 30 Y 10H1 = -50mA
VOH2 ® m VCC-04 \ OH2 = -1.0mA
VCC MIN, VIL MAX, VIiH MIN
VOL Output Voltage ~ "'0"” 04 1 IOL = +50mA
ICCSB Standby Power 150 uA VI = VCC or GND
Supply Current IF = 0uA, VCC = VCC MAX P
ICCOP Operating Power 7 mA/MHz VI = VCC or GND 2 =
Supply Current F = 0uA, VCC = VCC MAX ST
@ These specifications apply to both input (1) and Bidirectional (B) Pins.
@ These specifications apply to both Output (F) and Bidirectional (B) Pins. _
@ All DC parameters tested under worst case conditions.
Capacitance TA=+250C
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance 5 pF VI = VCCorGND, f = 1 MHz
CF Qutput Capacitance 10 pF VF = VCC or GND, f = 1MHz
cB Bidirectional Capacitance 12 pF VB = VCCorGND, f = 1 MHz

*NOTE: Sampled and guaranteed — but not 100% tested.




Specifications HPL-16RCS8, 6, 4

A.C. Switching Specifications @
(Operating)

HPL-16RC8,6,4-5
HPL-16RC8,6,4-9
HPL-16RC8,6,4-8

(VCC =5.0V + 10%, TA = 00C to +750C)
(VCC = 5.0V + 10%, TA = -400C to +850C)

(VCC =5.0V = 10%, TA =-550C to +1250C)

SYMBOL HPL-16RC8,6,4-5 | HPL-16RC8,6,4-9 |HPL-16RC8,6,4 -8
JEDEC OoLD
STANDARD| SYMBOL PARAMETER MIN MAX MIN MAX MIN MAX | UNITS
’ TDVQH?1 TPD Propagation delay input or I/O to - 125 - 125 - 125 ns
m Active High Output
2) TDVQL1 TPD Propagation delay input or I/0 to 125 125 - 125 ns
( Active Low Output
TDVQH2 TPZX Enable Access Time to Active High TOVQZ1 | 125 TDVQZ1 | 125| TOVQZ1 | 125 ns
@) ® Qutput - Product Term Controlled
" TDVQL2 TPZX Enable Access Time to Active Low TOVQZ2 | 125 TDVQZ2 | 125 TDVQZ2 | 125 ns
) [0) Output-Product Term Controlled
s TDVQZ1 TPXZ Disable Access Time from Active - 125 [ 125 - 125 ns
& High Output-Product Term Controlied !
®) TOVQZ2 TPXZ Disable Access Time from Active 125 125 125 ns
Low Output-Product Term Controlled
TCHQH TCLK Propagation delay 60 60 - 60 ns
M Clock to Active High
TCHQL TCLK Propagation delay 60 60 - 60 ns
® Clock to Active Low
) TGLQH TPZX Enable Access Time to Active High TGHQZ1 | 60 | TGHQZ1 | 60 | TGHQZ1| 60 ns
[0)] Output - Enable Pin Controlled
TGLQL TPZX Enable Access Time to Active Low TGHQZ2 | 60 | TGHQZ2 | 60 | TGHQZ2 | 60 ns
S e Output - Enable Pin Controlled
TGHQZ1 TPXZ Disable Access Time from Active - 60 60 60 ns
(11) High Output - Enabie Pin Controlled
TGHQZ2 TPXZ Disable Access Time from Active 60 - 60 - 60 ns
(12) Low Output - Enable Pin Controlled
(13) TDOVCH TSU Data Setup Time 125 - 125 125 ns
(14) TCHDX TH Data Hold Time 0 - 0 0 - ns
(15)] TCHCL ™ Clock Puise Width (High) 25 - 25 - 25 - ns
(16) TCLCH ™ Clock Pulse Width {Low) 25 - 25 - 25 - ns
(173 fIMAX fMAX Maximum Frequency - 5 - 5 - 5 MHz
@ Enable access time is guaranteed to be greater than disable access time to avoid device contention.
Switching Time Definitions
Asynchronous Outputs
INPUTS Voo INPUTS vCC
(1x,Bx) GND (1x,Bx) GND
VoHa OuUTPUTS v
OUTPUTS (BX.Fx) OnA
{Bx,Fx)
QUTPUTS
(Bx.Fx) OUTPUTS
VOLA (B Fx) VoLa +05V VoLA




HPL-16RCS8, 6. 4
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Synchronous Outputs ©

0

O

15V vee m

DATA INPUTS 15V k aND 2

L}

E TOVCH [+ TCHDX j |

CLOCK " = vee &
BV Vv 15V

N o 15 — oo I

TCHCL 1 TCLCH wamme—)

(15} (16)

— vee
Hsv I 15V
ENABLE (PIN11) {11) (9 ane
TCHQH TGHQZ1 TGL&H
(7): ,I/—— v
OUTPUT Fx 15V <ona 0% Ch

M renal TGRGZZ TGLGL
8 (12) 10

OUTPUT Fy j 4
4 15V VoLa + 08V 15V

Vo

INPUT CONDITIONS: tr, t = 5ns (10% to 80%)

NOTE: Disable access time is the time taken for the output to reach a high impadance state when the three-state product term or the output enable pin drives the output inactive.
The high impedance state is defined as a point on the output waveform equaltoa 4 Y of 0.5V from VOHA or VOLA, the active output level.

A.C. Test Load
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HPL-16RCS8, 6, 4

Programming

Following is the programming procedure used for the HPL-16RC8,6,4 programmable logic devices. These devices are manufactured with all
fuses intact. Any desired fuse can be programmed by following the simple procedure shown on the following page. One may build a program-
mer 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 11.50 12.00 12.00 \

Programming
veev VCC Voltage During 4.75 5.00 5.25 v

Verify
ICCP IC Limit During 100 200 mA

Programming
VNEG Edit Enable & -500 -500 700 v

Mode Select Voltage
INEG Edit Enable & -5.00 mA

Mode Select Current
VIL Input Voltage Low 0.00 0.00 080 v
VIHV Input Voitage High Verify ® VCCv-2 vCccv VCCV v
VIHP Input Voltage High Programming ® VCCP-2 VCCP VCCP \
HLP Input Current Low VIL = 00V 0 1 #A
IIHV Input Current High Verify 0 1 sA
IIHP Input Current High Programming 0 1 A
VS| Verify voitage Intact Fuse 3.00 330 Vv
VSP Verify voltage Programmed Fuse 0.00 050 v
v Verify Pulse Detay 500 750 1000 usec
PWP Programming Width 45 5.0 55 msec
td Pulse Seq. Delay 1 1 10 usec
tr Signal Rise Time 10% to 90% 001 01 usec
tr2 VCC Rise Time 10% to 90% 001 0.1 5 usec
th Signal Fall Time 90% to 10% 001 0.1 1 usec
tfi2 VCC Fall Time 90% to 10% 0.01 01 5 psec
tNEG Mode Select Width 1 1 5 usec
TPP Programming Period 5.1 msec
FL Fuse Attempts/Link 1 1 2 cycles

(® Inputsdefined as logic “1” (VIHV or VIHP) must track the VCC power supply when the supply is raised or lowered. The input levels should never exceed the level on the VCC PIN.

PROGRAM/MODE SELECT vee
RO co
Rt ¢
R2 c2
20 PIN
A3 c3
cMos
6
Ra EDIT MODE c4
RS cs
RE cs
A7 EDIT OUT
GND MODE RESET/EDIT ENABLE

FIGURE 1
EDIT MODE PINOUT
HPL-16RCS8, 6, 4

NOTES: * While programming the CMOS HPLTM device, no pins should be left floating. EDIT OUT appears as an open drain output during programming.
It should be tied to GND through 8 1M-ohm resistor.

* CMOS HPL outputs are not put into a high impedance state (suitable for row and column address application)} until the device is reset and put
into the edit mode. For this reason it is recommended that the outputs be left floating until the edit mode is enabled or that the outputs be
driven thru a 2k-ohm resistor,

* It is suggested that a 0.G1uF capacitor be put between VCC and GND to minimize VCC voltage spikes. Also, particular care should be exercised
in regard to transients on the MODE SELECT and MODE RESET pins, which could place the device in the incorrect mode.
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HPL-16RCS8, 6, 4

<
Programming Procedure o
® Set-Up: o
NOTE: Refer to the Figure 1 for the pin definitions, Table 1for ® Fuse select: S
the timing and level definitions, Table 2 for the mode . L ien 2 et
decode, and Tables 3 & 4 for the address decoding. NOTE: The voltage for a logical ‘1 (VIHP) must not exceed 7<)
a. During programming, no pins should be left floating. VCGCP and must track VCCP as it rises from VCCV in 17
b. EDIT%Ur'OI'?Pin 12) should be terminated with a 1 M- step 5. . . -
ohm(+ 19%) resistor to GND and stray capacitances a. waittd and selecta row by applying the appropriate o
on this pin should be <50 pF. address from Table 3. ) T

¢. Set GND to 0.00 volts. b. Select a column by applying the appropriate ad-

d. Outputs are only in a high impedance state (and dress from Table 4.

available for addressing of edit mode rows and col- ® Verify Intact Fuse:
umns) while in Edit Modes 1 thru 4. Do not apply NOTE: Skip this step for post-programming verify.

signals to these pins until a valid Edit Mode is a. Wait TV and monitor EDIT OUT (Pin 12) for VSI.
entered. = ) b. I EDIT OUT has indicated less than VS|, the fuse
e. All input and bi-directional pins should be at zero is not intact. Reject this device for a non-blank

‘ vc>|tsI nerggal wit'l;l amaximum of 0.3 voltg applied. matrix
. Apply V to the part. No input should ever ex- i
ceed the level on the VCC PIN. ©  Program the Fuse:

@ Mode Reset/Edit Enable: NOTE: Th? PROTECT and POLARITY fuses can be access-
a. Waittd and reset the edit control logic bé pulsingthe gfesrgg"s ?:‘%Iig;@doc:ﬁ }a%ﬁe";ogg ti.by applying the ad-
MODE RESET PIN to VNEG for INEG. THE ‘PROTECT’ FUSE SHOULD NOT BE PRO-
b. Wait td and enable Edit mode by applying VNEG to GRAMMED UNTIL ALL OTHER FUSES HAVE BEEN
® the EDIT ENABLE PIN. PROGRAMMED AND VERIFIED AS PROGRAMM-
Mode Select: ING THIS FUSE DEFEATS ALL FURTHER
a. Wait td and select EDIT MODE 1 by pulsing the VERIFICATION!
MODE SELECT PIN to VNEG for tNEG. Subse- a. Waittd and raise the VCC PIN to VCCP (aliow VIHP
quent pulses will increment the mode to 2, 3and 4 to track this rise).
sequentially (sequencing the device beyond mode b. Wait td and pulse the PROGRAM PIN(Pin 1) to VIHP
4 will result in unpredictable results — if in doubt, for a duration of PWP.
return to STEP 2). ¢. Waittd and lower the VCC PIN to VCCV (allow VIHP
b. Verify entry into the proper mode by addressing col- to track this fall)

umn 64 and the row indicated in Table 2, waitng TV @  Verify Fuse:
and monitoring the EDIT OUT PIN for the proper

data a. Wai;y TV and monitfor EDIT OUT for VSP (or VSI if
y imdi ; verifying an intact fuse).
e QdevraenssTso:rJ‘gnr;‘gisggthgeé?)\?l{rgg%tgmr};aﬁg b. IfEDIT %UT has indicated greater than VSP for an

attempted programmed fuse, repeat step 6 so that
ﬁwrgpgzgaet?#‘fobﬁhhs;g%sei?‘asrg:‘;;? correct, then the fuse receives a maximum of FL fusing attempts.

d. To re-enter a mode lower than the current mode, ® Repeat steps 4 through 7 for all addressesin a given mode.....

return to step 2. Mode 1 can only be (re-Jentered ® Repeat steps 3 through 8 for all modes.
from step 2.

CMmos
HPL

Programming Waveforms
SELECT NEXT FUSE

i I .
wszs __Z7ZTTTTITIITTI] it | X
FUSESELECT @ (| I i —— - Vip
d < )
NS 1319 [77777777 7777777777 €t wove coLumn seiect X ‘;‘:
u [
SET-UP " - vee
e ST
MDDE RESET 23
-
PINT1 _— = ef e
t 11 \EDIT ENABLE @D
wes—| |- Ajzmsnmuozi@
g
N re— -
1
.. . D (TTTIXTTNTIN, oo T O v
12 L N T O N0 Sy, D NN —vep

FIGURE 2

NOTE  Pis 1319 are not necessarily three-stated and avarlable for apphcation of column address input signals untl a vahd edit mode 1s entered Reler to the edit mode prnout (Figure
1 tor further detaits
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HPL-16RC8, 6. 4

EDIT MODE COLUMN SELECT

MODE VERIFICATION

TABLE 4

TABLE 2

LlEs

C5 C4 c3 c2 Ct co
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[COLUMN

R RR LR L L L A A SR R EELE T AR S IR AL B S S PR

NUMBER] Pin13 Pin14 Pin15 Pin16 Pin17 Pin18 Pin19

IB[BSRFARRAR
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M mm m EpFrrxxTIx x Txox| x|
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; 5
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z -
& r r F F

H = Logic high.

L = Logic Low

LEGEND:

NOTE: The configure row can be selected while in sither mode 1 or mode 3.

H = Logic High,

L = Logic Low

LEGEND:
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