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PAL16R8 Family

Features/Benefits

e Standard 20-pin architectures

o TTL and CMOS versions

¢ High speed, as fast as 10 ns tPD tor PAL16R8D Series

* Low power, as low as zero standby for PALC16R8Z
Series .

o Security fuse/cell on all devices

Description .
The PAL16R8 Series offers the four most popular PAL device

architectures, It also provides the fastest PAL devices in the
industry.

The PAL16R8 Series consists of four devices, each with sixteen
array inputs and sight outputs. The devices have either 0, 4, 6, or
8 registered outputs, with the remaining belng combinatorial.

The PAL device transfer function is the familiar Boolean sum of
products. The PAL device consists of a programmable AND
array driving a fixed OR array. Product terms with all bits
programmed (disconnected) assume the logical high state, and
product terms with both true and complement of any signal
connected assume the logical low state.

Variable Input/Output Pin Ratio

The registered devices in the series have eight dedicated input
lines, and each combinatorial outputis an I/0 pin. The combina-
torial device has ten dedicated input lines, and only six of the
eight combinatorial outputs are 1/0 pins. Buffers for device
inputs have complementary outputs to provide user-program-
mable input signal polarity. Unused input pins should be tied
directly to VCC or GND.

Programmable Three-State Outputs

Each output has a three-state output buffer with programmable
three-state control. On combinatorial outputs, a product term
controls the buffer, allowing enable and disable to be a function
of any combination of device inputs or output feedback. The
output provides a bidirectionat 1/0 pin in the combinatorial
configuration, and may be configured as a dedicated input if the
buffer is always disabled,

Registers with Feedback

Registered outputs are provided for data storage and synchron-
ization, Registers are composed of D-type flip-flops which are
loaded on the low-to-high transition of the clock input.
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16L8, 16R8
16R6, 16R4

Ordering Information — Newer Products

PALC16R8Q-25 C Q STD
PROGRAMMABLE:l PROCESSING
ARRAY LOGIC STYD =Standard

XXXX = Other
TECHNOLOGY 7
None = Bipolar PACKAGE
C =CMOS N =Plastic DIP
J = Ceramic DIP
NUMBER OF - Q = Windowed DIP
ARRAY INPUTS {CMOS Only) .
NL = Piastic Leaded
OUTPUT TYPE Chip Carrier
R = Reglstered $G = Smail-Outline
L = Active Low Gull-wing
‘Combinatorial
i OPERATING
NUMBER OF QUTPUTS CONDITIONS
€ = Commerclal
POWER 1 = Industriat
None = Standard (PALC16REZ
H  =Hall Power Series Only)
Q = Quarter Power
z = Zero Standby SPEED (1PD)

Power

Ordering Information — Older Products

PAL16R8B-4 C N STD
PROGRAMMABLE—I L PROCESSING
ARRAY LOGIC STD = Standard

XXXX = Other
NUMBER OF
ARRAY INPUTS PACKAGE
N =PlasticDIP
OUTPUT TYPE J = Ceramic DIP
R = Reglstered NL = Plastic Leaded
L = Active Low Chip Carrier
Combinatoriat 8G = Smali-Outline
Gull-wing
NUMBER OF OUTPUTS
OPERATING
SPEED CONDITIONS
None = Standard C = Commerclal
A =High
B =Very High Speed POWER
D = Uitra High Speed None = Standard

Packages

-2 = Half Power
-4 = Quarler Power

The commercial PAL16R8 Series is available in the plastic DIP
(N), ceramic DIP (J), plastic leaded chip carrier (NL), and small
outline (SG) packages. The CMOS versions are also available in
windowed (Q) packages.
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p257526 0027085 4 ff

i PAL16R8 Series T-4 -
| ~ 1eLs, 16Rs, 16R6, 16R4 -46-13-47
i 0257526 ADV MICRO ,PLA/PLEIARRA:(S 96D 27085 D -
. i Polarity - Preload _
i Alt outputs are active low. ) . The CMOS Sérles offers register preload for device testability. !
i The register can be preloaded from outputs by using super- i
Performance voltages In order to simplify functional testing. [
: Several speed/power verslons are available (see table). The e i
D Series offers the fastest TTL programmable logic devices in :
the industry at 10 ns tPD.
DEDICATED OUTPUTS SUFFIX 1pp + Jeg
INPUTS |COMBINATORIAL [REGISTERED __(ns) (mA)
PAL16LS 10 - 8(61/0) 0 A ad 180
PAL16RS 8 0 8 A2 ad %
PALIGRE | 8 21/0 6 A4 5 50
PAL16R4 8 - ~avo 4 8 15 160
B-2 25 a0
B-4 35 55
(C)Q-25 25 45
D 10 180

M
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N PAL16R8 Series

DIP/SO Pinouts
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Package Drawings
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AI)V MICRO PLA/PLE/ARRAYS 9k
PAL16R8D Series
16L8D. 16R8D. 16R6D, 16R4D
0257526 ADV MICRO PLA/PLEIARRAYS

Absolute Maximum Ratings : e

Electrical Characteristics over Operating Conditions

DE DEE?SEI: UDE?UB? 8 r
T-46-13-47

96D 27087 O

. ) 6peral|ng Programming |
- SUPPlY VOItAGE VGG «vreevssereiineiinnsnnsrsisssnsssaariveansnesnseszisersee “05VI0OT0V ... -05Vto120V !
INPULVOMAGE +vvvrrserseeneesrercsssininencenessaesassnsenrsnsensseeinersese ~16VI066V ... -10Vto220V [
Off-state output voltage ....vveevfeviiinieciiiniiiiiiineeiianees cetsrereerteseriassess BBV verreenasesss 120V
Storage temperature . ...... Cresereararensaans . ~65°C to +150°C *
Operating Conditions ' , .
F COMMERCIAL1 A
SYMBOL PARAMETEF MIN TYP MAX UNIT
Voo Supply voltage : ' 475 5 525| V
Low : 8 6 .
tw Width of clock ns
A High A 8 5
-t 16R8, 16R6, 16R4
tsu .| Set up time from input or feedback to clock 110 8 ns
th Hold time - . -6 ns
TA . Operating free-air temperature 0 25 75 | °C

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
V2 Low-level input voltage '. 08| Vv
Vip2 High-level input voltage _ 2 v
Vie Input clamp voltage Voo = MIN } =-18mA -08 -15| V
T Low-level input current Ve = MAX Vi =04V -0.02-0.25 | mA
i High-level input current Voo = MAX Vi =24V 25 | uA
Iy Maximum input current Voo = MAX Vi =565V 100 | pA
VoL Low-leve! output voltage Veg = MIN oL = 24mA 03 05| V
VoH High-leve! output voltage Voo = MIN loH=-32mA 24 34 \'
loz.® Off-state output current Ve = MAX Vo =04V 10 | wA
'OZH3 Vo =24V 100 | pA
log? Output short-circuit current Voo=5V Vo =0V -30 -70 -130 | mA
lce Supply current Voo = MAX 120 180 [ mA
CiIN Input capacitance Vin=20Vatf=1MHz pF
Cout Output capacitance Voyt=20Vatf=1MHz pF
CcLK,EN| Clock/enable capacitance VCLKEN = 20Vatf=1MHz pF

1. The PAL16RSD Series is designed to operate over the full military operating conditions. For availability and specifications, contact Monolithic Memories.

2, Theseare absolute voltages with respect to the ground pin on the device and include alt overshoots due to system and/or tester noise. Do not attempttotest these
values without suitable equipment.

3. 1/O pin leakage is the worst case of ||_and loz(_ (or lj4 and lozH)-

4. No more than ane output should be shorted at a time, and duration of the short circuit should not exceed one second.

10245A
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'E . - PAL16R8D Series T-46-13-47
[ e 161L.8D, 16R8D, 16R6D, 16R4D ] i .
i 0257526 ADVY MICRO PLA/PLE/ARRAYS - 86D 27088 D =
- Switching Characteristics over Operating Conditions
SYMBOL : PARAMETER TEST MIN TYP MAX | UNIT ;
. CONDITIONS !
tep input or feedback to output 16L8, 16R6, 16R4 3 8 10| ns |
toLk Clock to output or feedback except 16L8 2 6 7| ns :
tcr Clock to feedback 2 5 65| ns
tpzx Pin 11 to output enable except 16L8 3 8 10{ ns
tpxz | Pin 11 to output disable except 1618 Ry = 2000 3 8 10| ns '
tea Input to output enable 1618, 16R6, 16R4 Ro = 3900 1 8 101} ns
tER Input to output disable 16L8, 16R6, 16R4 1 8 10| ns
. ’ External 588 71
fmax | Maximum frequency | Internal 16R8, 16R6, 16R4 60 76 MHz
No feedback ) 625 90
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PAL16R8B Serles
16L8B, 16R8B, 16R6B, 16R4B

L
0257526 ADV MICRO PLA/PLE/ARRAYS

T-46-13-47
"geD 27089 D -

Absolute Maximum Ratings '
- Operating Programming
- Supply voltage VCC ~05VIO7O0V ocivneen -05Vio120V
Input voltage «vve...- . F R ~15Vt055V ...enenens -10Vto 220V
Off-state output voitage .. o vverersaresienees BBV Lo ceereaenss 120V
_Storagetemperature -65°C to +150°C
Operating Conditions
COMMERCIAL
SYMBOL PARAMETER MIN TYP MAX UNIT
Veo Supply voltage 475 5 525 V
Low 10 6
tw Width of clock ns
B . , High 10 5
tsu Set up time from input or feedback to clock 16R8B, 16R6B, 16R4B 15 10 ns
th Hold time . . -10 ns
TA Operating free-air temperature 25 75 | °C
Electrical Characteristics Over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
VL2 Low-level input voltage 08!l V
Vin2 High-level Input voitage 2 '
Vic Input clamp voltage Vg = MIN 1, =-18mA -08 15} V
(TS Low-level input current Voo = MAX v =04V -0.02 -0.256 | MA
W High-level input current Vee = MAX vy =24V T 00| wA
I Maximum input current Ve = MAX v, =565V 11 mA
VoL Low-level output voltage Vo = MIN oL =24 mA 03 05| V
VoH High-level output voltage Voo = MIN loH =-32mA 24 28 v
lozL3 Vg =04V -100
Ofi-state output current Voo = MAX 0 - wh
'OZH3 Vo =24V 100 | kA
los? Output short-clrcuit curent | Voc =5 v Vo =0V 30 -70 -130 | mA
lcc Supply current Voo = MAX 120 180 | mA

The PAL16R8B Series is designed to operate over th
These are absolute voltages with respecttothe ground pinon the devic
values without suitable equipment.

3. 1/O pin leakage is the worst case otly and lozt (oriH and lozH):
4. No more than one output shoutd be shorted at a time,

N o=

/

e fult military operating conditions. For availability and specifications, ¢

ontact Monolithic Memories.

eand include all overshoots due tosystem and/or tester noise. Do notattempttotestthese

and duration of the short circuit should not exceed one second.
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ADV MICRO PLA/PLE/ARRAYS 4t del] o2s7san ooz7oqo & |

| PAL16R8B Series T-46-13-47
i L ... 1e6LsB, 1BB8B, 16R6B, 16R4B «
§ 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27090 D
| Switching Characteristics oOver Operating Conditions » ' )
' SYMBOL| - - * PARAMETER . JEST MIN TYP MAX |UNIT |
' . CONDITIONS !
tpp Input or feedback to output ) 16L8B, 16R6B, 16R4B 12 15| ns ;
toLk | Clock to output or feedback except 16L88 ' 8 12| ns :
tpzx Pin 11 to output enable except 16L6B . 10 15| ns
tpxz | Pin 11 to output disable except 16L8B o |- 10 15| ns
tea Input to output enable - 16L8B, 16R6B, 16R4B Ry = 3900} 12 2| ns '
teR Input to output disable 16L8B, 16R6B, 16R4B , 12 15| ns
N External 37 45
fMAX Maximum frequency 16R8B, 16R6B, 16R4B —_——1 MHz
No feedback . 50 55

¢ b St A R b 8+
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0257526 ADV MICRO PLA/PLE/ARRAYS 86D 27091 D -

CMOS PALC16R8Q-25 Series 4 T-46- 13- 47

Absolute Maxnmum Ratmgs B .
Operating Programming

SupplyvoltageVQc f et eietianeeeraerarittnnetrerenetitteiortiensernseaneess <0BVIOTOV . .........-05V10525V
Inputvoltage .....vvvivnveses . . . veee =30VIO70V ..iiiiie.. ~1.0VEIO 140V
Off-state output voltage ...... rreeresessnan ceanes Cerias B ATA (I 1 AV A -05Vto70V

[P - 1 117
... -65°Cto+150°C
. ~-55°Cto +125°C

Output current into outputs .
Storage temperature .....ii0iiienen .
Ambient temperature with power apphed .

UV light 6XpOSUre «.vvvevvrernnerernans ceeees . ... 7258 W-sec/cm?
Static discharge voltage «..........0.0 crercesisinanerraessass 2001V
Latchup current (Ta = 0°Cto75°0) ..... . ceens verssns >100 MA

Operating Conditions

sYMBOL : PARAMETER M&OM“.FEEC'A;LX UNIT
vVee Supply voltage ) i . 45 5 6.5 v
twi Low 15 10 ns

Width of clock - :
twh High 15 10 ns
16R8, 16R6, 16R4
tsu Setup time from input or feedback to clock 20 15 ns
th * Hold time ' 0 -10 ns
TA Operating free-air temperature 0 25 75 °C
Electrical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX |UNIT
V.2 Low-level input voltage 08 v
Vin2 High-leve! input voitage 20 v
3 Low-level input current Vog = MAX Vi =04V -10 | pA
||H3 High-level input current Veo = MAX V) =24V 10 BA
I3 Maximum input current Voo = MAX V| =55V 10 | pA
VoL Low-level output voltage -1 Voo =MIN loL =8mA 0.35 04 |V
VoH High-level output voltage - Veg = MIN oK = -3.2mA 24 34 A
loz,® Off-state output current Voo = MAX Vo 704V 10 | wA
|OZH3 Vo =24V . 100 HA
los? Output short-circuit current Voo =MAX Vo =0V =300 | mA
lcc Supply current - Voo = MAX, V| = GND. Outputs open 30 45 mA
CIN Input capacitanceS ViN =0Vatf=1MHz 5 7 | pF
Cout | Output capacitanced VouT =0Vatf=1MHz 5 7 | pF

1. The PALC16R8Q-25 Serles Is designed to operate over the full military operating conditions. For availability and specifications, contact Manolithic Memories.

2. These are absolute values with respect to the ground pin on the device and Include all overshoots due to system and/or {ester nolse.
Do not attempt to test these values without suitable equipment.

8. I/0 pin leakage is the worst case of Ij_and igzy_ (or |4 and Igzp). For pin 1 1j = 25 pA mex, 1| = 1 mA max.
4, No more than one cutput should be shorted at a time, and duration of the short-circuit should not exceed one second.
5. Sampled but not 100% tested.

l‘:l Monolithic m Memorles a 5-33
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CMOS PALC16R8Q-25 Series

___—;__—-———_——————b_'—___#-—_—-_———-——

Switching Characteristics over Operating Conditions T-46-13-47
TEST COMMERCIAL i
UNIT
SYMBOL | PARAMETER CONDITIONS N TYP MAX
75 Input or feedback to output 16L8, 16R6, 16R4 20 25 ns
toLK CLK to output 10 15 ns
tor CLK to feedback . ey . ° 18 | ms
tpzx Pin 11 to output enable 16R4 16 20 ns
tpxz Pin 11 to output disable Rq =560 15 20 ns
Ry =11KQ
tput enab 2 20 25 | ns
teA Input to output enable 16L8, 16R6, 16R4
teR Input to output disable 20 25 ns
’ External feedback (1/tsy *1GIK) | 1ana 285 40
fMAX Maximum Internal feedback (1/tgy * tF) 16R6, 30 40 MHz
frequency  I™"No teedback (1typ * by 16R4 383 60

Output Register Preload

The preload function allows the register to be loaded from the
output pins. This feature alds functional testing of sequential
designs by allowing direct loading of output states. The
procedure is:

1. Raise VCCt0 5.0V 05 V.
2. Disable output registers by setting pin 11 to VIH.

3. Apply VIL/VIH as desired to all registered output pins.
Leave combinatorial outputs floating.

4. Pulse pin 5 from ViL to 13.5 Vto VIL.

5. Remove VIL/VIH from all registered output pins.
6. Enable output registers.

7. Verify for VOL/VOH at all registered output pins.

—;
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Programming and Erasing

The PALC16R8Q-25 Series can be programmed on standard
logic programmers. The PALC16R8Q-25 Series may be erased
by ultraviolet light when contained in the windowed package.

For erasure, the recommended ultraviolet light wavelength is
2537 Angstroms. The minimum dose required is 25,000 mw-
sec/cm2 (UV intensity x exposure time). Eor an ultraviolet lamp
with a 12 mW/cm2 power rating, the minimum exposure time
would be 25,000/12 seconds = 35 minutes. The device needs to
be within one inch of the lamp during erasure.

Permanent démage may result if the device is exposed to high-
intensity UV light for an extended period of time. The recom-
mended maximum dosage is 7258 W-sec/cm2.

Wavelengths of light less than 4000 Angstroms can partially
erase the device in the windowed package. For this reason, an
opagque label should be placed over the window, especially if the
device will be exposed to sunlight or fluorescent lighting for
extended periods of time.

DE] 025752, DDE‘?EHE- 1 r



e st e v 01

ADV MICRO PL

- N ) PAL16R8B-2 Series -
16L8B-2, 16R8B-2, 16R6B-2, 16R4B-2 . T-46-13-47 -
Absolute Maximum Ratings : , -
Operating Programming
Supply voltage VEG +vsviiercnrcorenirsrsornannns Vereeas verrrasreraisisennes =05VIOTOV ... .. =05Vio120V
INPUEVOIAGE v vvevseserveientoossasascrreessasvasacssnnrsscssssnnavsscsssssss ~1.0VIOEEV ..., vers =1.0Vi0220V
Off-state output voltage ....... et beesarrea e eseet i i et testnarrtnianrbrasean .. 55V ... P vees 120V
Storage temperatire .....vuivecssiriseerrnsavsretnscisanstsenssivatiesssssrrscscrarasnsernrasssesss —00°GCto+160°C
Operating Conditions
COMMERCIAL1
SYMBOL , PARAMETER MIN TYP MAX UNIT
Voo Supply voltage 475 5 525} V
. Low . 15 10
tw Width of clock ns
o High 15 10 ,
tsu Set up time from input or feedback to clock 16R8B-2, 16R6B-2, 16R4B-2 25 15 ns
th Hold time 0 -10 ns
TA Operating free-air temperature 0 25 75 | °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
Vi 2 Low-level input voltage 08| Vv
ViH? High-level input voltage 2 \Y
Vic Input clamp voltage Voc = MIN i =-18mA 08 15| Vv
ne Low-level input current Voe = MAX vy =04V ~0,02 -0.25 | mA
h High-level input current Veg = MAX vy =24V 25 | pA
W Maximum input current Veo = MAX V| =55V 100 | pA
VoL Low-level output voltage Veoe = MIN loL =24mA 03 05| V
VoH High-leve! output voltage Veo = MIN lon = -82mA 24 28 v
lozL3 Vo =04V -100 | 2A
Off-state output current Ve = MAX
lozH® Vo =24V 100 [ pA
log?* Output short-circuit current Veg=5V Vo =0V -30 -100 -250 | mA
lcc Supply current Voo = MAX 60 90 | mA

1. The PAL16R8B-2 Series is designed to operafe over the full. military operating conditions. For availability and specifications, contact Monolithic Memories.

2. Thessare absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/or tester noise. Do not attempt to test these
values without suitable equipment.

3. /O pin leakage is the worst case of | and loz (or lj4 and lozH).

4. No more than one output should be shorted at a time, and duration of the short circuit shoutd not exceed one second.

. I‘J Monolithic m Memorles I‘J 5.35
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i . PAL16R8B-2 Series ) '
| _ , 16L8B-2, 16R8B-2, 16R6B-2, 16R4B-2 T-46-13-47

} ’ Switching Characteristics Over Operating Conditions

symeoL| . PARAMETER CONEST NG | MIN TYP MAX |UNIT
tep Input or feedback to output 16L8B-2, 16R6B-2, 16R4B-2| - 17 25| ns ’
oLk Clock to output or feedback except 16L8B-2 10 15 ns :
tor Clock to feedback except 16L.8B-2 8 10| ns
tpzx | Pin 11 to output enable except 16L8B-2 " Gommerctal 10 20| ns
texz Pin 11 to output disable except 16L8B-2 Ry =2000 1 20| ns '
tea | Inputto output enable 16L85-2, 16R6B-2, 16RAB2| 12~ 300 10 25] ns
ter Input to output disable 16L8B-2, 16R6B-2, 16R4B-2 ) 13 251 ns
) External 25 40
fMAX Maximum frequency | Internal 16R8B-2, 16R6B-2, 16R4B-2| . 285 43 MHz
) No feedback 33 50 '

M
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<o : PAL 16R8A Series

16L8A, 16ROA, 16R6A, 18R4A T-46-13-47
0257526 ADV MICRO PLA/PLE/ARRAYS ) , 960 27095 D T
Absolute Maximum Ratmgs : R : :
T T . Operating . Programming
Supplyvonagevcc................. Cetesrerisassiiciieciianitsesaisnreaness =08VIOTOV .......... -05Vto120V
Input voltage ..... vesranea Gy AT crereeens ~18VIOBEV L...L...., -10Vic220V
Off-stateoutputvoltage... eenes ChevveseeriairastiTiaasins seeees see BBV L, 120V
Storagetemperature tiessasiiseraenitrentanns IETRTRITTRTOpy Fhaateeee it siesisaatesstinnass SCLRTTTI -65°C to +150°C
Operating Conditions
SYMBOL g B PARAMETER ' e | UNIT
Voc | Supplyvoitage : . 475 5 525 V
tw Width of clock Low 15 19 ns
High - 15 10
tsu Set up time from input or feedback to clock 16R8, 16R6, 16R4 25 15 ns
th Hold time . . 0 -10 ns
TA Operating free-air temperature : 10 25 75 | °C
Electrical Characteristics over operating Conditions
SYMBOL PARAMETER TEST CONDITIONS ’ MIN TYP MAX |UNIT
vt Low-fevel input voltage . 08| v
Vin? " High-level input voltage . 2 v
Vic Input clamp voltage - Voo = MIN ) y =-18mA -08 -158}| V
L2 Low-level input current Vo = MAX V) =04V -002-0.25 | mA
2 High-level input current Ve = MAX Vi =24V 251 pA
i Maximum input current Voo = MAX Vi =55V 100 pA
VoL Low-level output voltage Voo = MIN loL =24mA - 03 05} V
VoH High-level output voltage Voo = MIN loH = -32mA 24 28 \
loz.2 Off-state output current Voo = MAX Vo =04V ~1%0 #.A
'OZH2 Vo =24V 100 | uA
log® Output short-clrcult current Veo=5V Vo =0V -30 ~70 -130 | mA
lco Supply current Veg = MAX 120- 180 | mA

1. Theseare absolute voltages with respectto the ground pin on the device and include all overshoots due to system and/or tester nolse. Do nat attempttotestthese
values without suitable equipment,

2. 1/O pin leakage s the worst case of li. and loz| (or I and lozp).
3. No more than onhe output should be shorted at a time, and duration of the short curcuit should not exceed one second.

\
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T-46-13-47 -

16L8A, 16R8A, 16R6A, 16R4A

PAL16RS8A Series

0257526 ADV MICRO PLA/PLE/ARRAYS

96D 27096 D
Switching Characteristics over Operating Conditions :
sYMBOL PARAMETER TEST MIN TYP MAX |UNIT
CONDITIONS
' tpp input or feedback to output 16R6A, 16R4A, 16L8A 15 25 | ns
1oLk Clock to output or feedback ' ' 10 15| ns
toF Clock to feedback 8 10| ns
tpzx Pin 11 to output enable except 16L8A Ry=2000 10 20| ns
tpxz Pin 11 to output disable except 16L8A ) Rg =390 0 11 2| ns
tea Input to output enable 16R6A, 16R4A, 16L8A 10 25| ns
ter Input to output disable 16R6A, 16R4A, 16LBA 13 25| ns
External 25 40
fimAX Maximum frequency | Internal 16R8A, 1'6H6A, 16R4A 285 40 MHz
No feedback a3 50 ’

#
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PAL16R8B-4 Series T-46-13-47 -

_ ’ . 16L8B-4, 16R8B-4, 1 6R6B-4, 16R4B-4 .
0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27097 D
Absolute Maximum Ratings ' :
: . Operating - Programming
Supply voltage VoG +cceivenirniriceniinees -05Vto70V ....... . ~05Vio120V
INPULVORAGE ohiveveiicnriarensrninnrnsisonensrooncans Ceereesenes . -186Vtob55V ........., ~10VIo220V
Off-state output voltage ......veeveiivinnnns heeriirersiaenne S - X T P-X ¢ AV
Storage temperature ............ Ceseiaeneas P Ceveeerrannaes Cevesrsarsesssesaciresssrisreaseras —65°Cto +160°C
" Operating Conditions
SYMBOL PARAMETER . R [uNIT
Vee Supply voltage . 475 5 525 V
ty Width of clock . . o Low x_1 ns
High . 25 10
tsu Set up time from input or feedback to clock 16R8B-4, 16R6B-4, 16R4B-4 35 25 ns
th Hold time v 0 -10 ns
TA Operating free-air temperature . 0 25 75 | °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
v ! Low-level input voitage : 08| Vv
ViH! High-level input voltage 2 v
Vig input clamp voltage Voo = MIN | =-18mA -08 -15| V
2 Low-leve! input current Voe = MAX V| =04V -0.02 -0.25 | mA
42 High-level input current Vo = MAX Vi =24V 25| pA
I . Maximum Input current Vog = MAX V| =55V 100 [ pA
VoL Low-level output voltage Voo = MIN loL =8mA 083 05| V
VoH High-level output voltage Veg = MIN log =-1mA 24 28 v
loz.2 Off-state output current Voo = MAX Vo =04V ~1%0 - ”.A
lozH? Vo =24V 100 | pA
log® Output short-circuit current | Voo =5V Vo =0V -30 -100 -250 | mA
lec Supply current Voo = MAX 30 55 | mA

1. These are absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/or tester noise. Do not attempt to test these
values without suitable equipment.

2, I/0 pin leakage Is the worst case of I)|_and Ioz (or iy and lpzH).
3. No more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
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PAL16R8B-4 Series T-46-13-47 -
16L8B-4, 16R8B-4, 16R6B-4, 16R4B-4
0257526 ADV MICRO PLA/PLE/ARRAYS 86D 27098 ‘D -
Switching Characteristics Over Operating Conditions
SYMBOL PARAMETER TEST MIN TYP MAX |UNIT
' CONDITIONS
tpp {input or feedback to output 16L.8B-4, 16R6B-4, 16R4B-4 25 35| ns
toLk Clock to output or feedback 15 25| ns
tpzx Pin 11 to output enable except 16L8B-4 15 25| ns
tpxz Pin 11 to output disable except 16L88-4 2‘2 : ??506?(0 15 25| ns
tEA Input to output enable 16L8B-4, 16R6B-4, 16R4B-4 25 35| ns
ter Input to output disable 16L.8B-4, 16R6B-4, 16R4B-4 25 35| ns
fMAX | Maximum frequency External 16R8B-4, 16REB-4, 16R4B-4 16 % MHz
No feedback 25 50
14
e ——————————————————————————————————————————————————————
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PAL16R8A-2 Series
16L8A-2, 16R8A-2, 16R6A-2, 16R3A-2 T-46-13-47

| 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27099 D
Absolute Maximum Ratings : : -
: - Operating Programming

Supply voltage VOG tceresnrrrsrressnvses Virreresssatreasisarrasesecnsaisensss ~08VIOTOV ......,... -05VI0120V
Input voltage .. ...oovvviiiviinnes . . coreenineieee -18VIOSEEV Ll -1.0Vto220V
Off-state output voltage ......... . R 55V cevesiisieiiaee. 120V
Storage temperature ......eoiiienrinsieenees e esheserteanetarons . ~65°Cto +150°C
Operating Conditions
SYMBOL PARAMETER M‘:g”.?’ffc::kx UNIT
Vee Supply voltage - 475 5 52| V
ty Width of clock - Low : 2% 10 ns
High 25 10
sy Set up time from input or feedback to clock 16RBA-2, 16R6A-2, 16R4A-2 35 25 ns
th Hold time ' 0 -10 ns
TA Operating free-air temperature - 0 25 75 | °C
Electrical Characteristics over operating Conditions
SYMBOL PARAMETER : TEST CONDITIONS MIN TYP MAX [ UNIT
vt Low-level input voltage o8| Vv
Viy? High-leve! input voltage 2 v
Vic Input clamp voltage Voo =MIN . I} =-18mA -08 «-15( V
2 Low-tevel input current Voo = MAX Vi =04V -0.02-025 | mA
K2 High-level input current Vg = MAX V| =24V 25| uA
Iy Maximum input current Vee = MAX Vi =55V 100 | pA
VoL Low-level output voltage Vo = MIN loL =24 mA 03 05 V
VoH High-level output voltage Voo = MIN log=-1mA 24 28 v
loz(2 Vo =04V -100 | pA
Off-state output current Voo = MAX
IOZH2 : Vo =24V 100 | pA
log® Output short-circuit current Vee=5V Vo =0V -30 -100 -250 | mA
loc Supply current Voo = MAX ) 60 90 [ mA

-

w N

. These are absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/or tester noise. Do not attempt to test these

values without suitable equipment.

. 1/O pin leakage is the worst case of lj|_and Igzy_ (or I and lozp).
. No more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.

10269A

JANUARY 1088 . &\ mononmio I Memories G\ 5-41

T ——

I h bkOiz00 9254520 l3([ 9k S)\VHHV/H'Id/Y'Id OMDIW AQV



i
5

PAL16RBA-2 Series

16L8A-2, 16REA-2, 16R6A-2, 16R4A-2 1~ 46-13-47

0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27100 D

Switching Characteristics Over Operating Conditions

TEST ,

{ symsoL PAR{\METER CONDITIONS | MIN TYP MAX |UNIT
tpD Input or feedback to output 18L8A-2, 16R6A-2, 16R4A-2 25 35| ns
toLK Clock to output or feedback 15 25| ns
tpzx Pin 11 to output enable except 16L8A-2 16 25| ns
tpxz | Pin 11 to output disable except 16L8A-2 2; L 15 25| ns
tea Input to output enable 16L8A-2, 16R6A-2, 16R4A-2 25 351 ns
ter Input to output disable 16L8A-2, 16R6A-2, 16R4A-2 25 35| ns

. : External 16 25
fi Maximum frequenc 16RBA-2, 16R6A-2, 16R4A-2 MHz
MAX e i No feedback 20 50
?
#
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PAL16R8A-4 Series © T-46-13-47
16L8A-4, 16R8A-4, 16R6A-4, 16RIA-4

0257526 ADVY MICRO PLA/PLE/ARRAYS 86D 27101 D =¥

Absolute Maximum Ratings
) - Operating - Programming
Supply VOIAGE VEG ++1vvvvverrrenriiriiiiii i iinisiesieneeneer, =06VI070V .......... ~05V10120V
Inputvoltage ..,.......:....0000 . e -15V1I0565V ....... v ~1.0Vto 220V
Off-state oUtPUt VOAgE ....uveuviiiviiiiiiiiiieiineeereeteenviiesineisnsenereeessses BBV ivereeninnnen... 120V
Storage temperature .....vvveniierirriniiinnieninennnes Shreeeesesiarasatrarersatierecrsisasssanseasss =65°Cto +150°C
Operating Conditions
- COMMERCIAL
SYMBOL . PARAMETER - MIN TYP Max | UNIT
Vee Supply voltage . 475 5 525 v
Low 30 20
tw- Width of clock ns
High 30 20

sy Set up time from input or feedback to clock 16RBA-4, 16R6A-4, 16R4A-4 60 45 ns

th Hold time . 0 -15 ns

Ta Operating free-air temperature 0 25 75 | °C
Electrical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS - MIN TYP MAX |UNIT

Vi ! Low-level input voltage 08| Vv

ViH! High-level input voltage 2 v

Vic input clamp voltage Voo = MIN I =-18mA . -08 15| V

2 Low-level input current Ve = MAX Vi =04V -002-025 | mA

2 High-level input current Voo = MAX Vy =24V 25| uA

] Maximum input current Voo = MAX V) =55V 100 | pA

VoL Low-level output voltage Voo =MIN ) loL =8mA 03 05] Vv

VoH High-level output voltage Vee =MIN loH=-1mA 24 28 \

lozi2 Vo =04V - Y

Off-state output current Ve = MAX 0 a

'OZH2 Vo =24V 100 | pA

log® Output short-circuit current Veg=5V Vo =0V -30 -70 -130 | mA

lec Supply current Voo = MAX - ) 30 50 | mA

1. These are absolute voltages with respect to the ground pin on the device and include ali overshoots due to systemand/or tester noise. Do not attempt to test these
values without suitable equipment.

2. 1/O pin leakage is the worst case of Ij_and Igz|_ {or Iy and loz}).
3. No more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
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PAL16R8A-4 Series

~ 16L8A-4, 16R8A4, 16R6A-4, 16R4A-4 T-46-13.47
0257526 ADV- MICRO PLA/PLE/ARRAYS gD 27102 Y =
Switching Characteristics over Operating Conditions
) ’ TEST
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNIT
tPD Input or feedback to output ' 16L8A4, 16RE6A-4, 16R4A-4 3 65| ns
toLk | Clock to output or feedback 20 3| ns
tpzx Pin 11 to output enable except 16L6A-4 5 30| ns
tpxz Pin 11 to output disable except 16L8A4 Ry =8000 15 30| ns
“tga | Inputto output enable 1682, 16RGA4, 16R4A4| F2 ™ PEOKA 3% 50| ns
ter Input to output disable 16L8A-4, 16R6A-4, 16R4A-4 30 501 ns
- External 11 18
f MaxImum frequenc: 16R8A-4, 16R6A-4, 16R4A-4 MHz
MAX ) equency No feedback 16 25

_____—#_____——-_._——————-——————-_—‘_——_
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) PAL16GR8 Series

o
-46-13-47
...~ . .. AeLs, 16R8, 16R6, 16R4 T-46 .
= 0257526 ADY MICRO PLA/PLE/ARRAYS 96D 27103 D
Switching Waveforms - ..
INPUT OR v cLock v ,
FEEDBACK T '
: 0o . - 'cr—>l<—lpg—> t
AWAAMMAAMARARAAAR
- COMBINATORIAL . v
COMBINATORIAL v pthalf ""."‘.A".‘.‘.."0‘."‘..""."".".‘.'v T
= >
Combinatorial Qutput Clock to Feedback to Combinatorial Qutput (See Path Below) , 2
=
CiK
INPUT OR vr r":
FEEDBACK . A
[neasren [ >
LoGIC D X -
CLOCK —
tor >
~
o0
REGISTERED Ve Notes: —
OUTPUT 1. VT=15V m .
g 2. Input pul litude 0V10 3.0V ~
- Registered Output 3, l:::jt fl:es ::dmfglll :mees 2-5°ns typical ;
. 70
>
" <
ENABLE )(VT x INPUT 361- }{ I
tpxz. tpzx 'eR tEA u-J_J.
REGISTERED \\ \}Von-osv Ve COMBINATORIAL NN\ Vor-95V|/ 7 v
OUTPUT [/ /A VoL+05V OUTPUT [/ /A VoL+05V o
m
Pin 11 to Output Disable/Enable Input to Output Disable/Enable [
) o]
: n
- | :
ru
cLOCK
VT o
-t —> o
a
Clock Width (0]
-l
L_J
o
w
Key to Timing Diagrams .
9 Switching Test Load n
WAVEFORM INPUTS OUTPUTS (refer to page 5-164) i
0.0.0?0?0?0?0?0?0?0?0’0’ AN E TTED  Shaome: owN Programmers/Development Systems )
(refer to Programmer Reference Guide, page 3-81) :
N 1 i ;
I S ST e SCliematic of Inputs and Outputs |
(refer to page 5-164) ]
MUST BE STEADY - WILL BE STEADY E
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ADV MICRO PLA/PLE/ARRAYS 9k
PAL16R8 Series )

L 16L8 Logic Diagram T-46-13-47 o
0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27104 D
Logic Diagram 16L8
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PAL16R8 Series

o L ‘16R8 Logic Diagram ) .
. 0257526 ADV MICRO PLA/PLE/ARRAYS 96D 27105 D =
©  Logic Diagram 16R8 T-46-13-47
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ADV MICRO PLA/PLE/ARRAYS 9L DEQR 025752k 00271
PAL16R8 Series . Y
. .. . . ... _ _1cR6LogicDiagram _ - T_46_13—47 .
0257526 ADY MICRO PLA/PLE/ARRAYS o6D 27106 D
Logic Diagram o 16R6
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ADV NICRO PLA/PLE/ARRAYS 9k

PAL16R8 Series
16R4 Logic Diagram

0257526 ADV MICRO PLA/PLE/ARRAYS

‘:'[';.." Su

Logic Diagram
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