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- ZHAL"24A Series !
|
- - !
Features/Benefits =~ =~ Ordering Information
¢ Zero standby power - ARRAY | OUTPUTS
! ¢ Low power operation PART NUMBER | PACKAGE .
: . INPUTS | comB | REG
¢ High-speed CMOS technology
© HC and HCT compatible ZHAL12L10A NS, NL 12 10 —
¢ 24-pin SKINNYDIP® and 28-pin PLCC packages save space ZHAL14L8A NS, NL 14 8 —
® Low power alternative for most 24-pin PAL® devlcea, ZHAL16L6A NS, NL 16 6 -
Includlng 20L8/ 20R8/ 20R6/ 20R4 ZHAL18L4A NS. NL 18 4 —
This family of Zero Power Hard Array Logic (ZHAL) devices ZHAL20C1A NS, NL 20 2 -
utilizes a unique architecture that is designed for a high degree - ZHAL20 NS. NL 20 8 —
of flexibility in implementing most patterns of the listed 24-pin L8A N
PAL/HAL® devices. Prototyping should be done using standard ZHAL20R8A NS, NL 20 - 8
PAL devices before converting to ZHAL circuits for production. L20RS. S. NL 20 2 6
ZHAL devices are fabricated by Monolithic Memories with 2HA A NS, -
custom metallization masks defined by a user-supplied HAL ZHAL20R4A NS, NL 20 4 4
Design Specification. ZHAL20L10A |  NS,NL 20 0 | —
The ZHAL devices are idea! in low-power applications that _
require high-speed operation. These attributes are achieved ZHAL20X10A NS, NL 2 10
through the use of Monolithic Memories' advanced high-speed ZHAL20X8A NS, NL 20 2 8
CMOS process. Now system designers have the option of using
a ZHAL device that matches fast PAL device speeds, but with the ZHAL20X4A NS, NL 20 6 4
added feature of zero standby power. These features are needed ZHAL20S10A NS, NL 20 10 —_
in power-critical areas such as portable digital equipment or ] —
lap-top computers. ZHAL20RS10A NS, NL 20 10
ZHAL20RS8A NS, NL 20 2 8
ZHAL20RS4A NS, NL 20 6 4
ZHAL20L10A C NS STD H01234
- ZERO. PATTERN
POWER NUMBER
HARD
ARRAY PROCESSING
LoGIC STD = Standard
XXXX = Other
NUMBER OF —,
ARRAY INPUTS PACKAGE
NS = Plastic SKINNYDIP
OUTPUT TYPE NL = Plastic Leaded
L =Active Low Chip Carrier
C = Complementary
R = Registered TEMPERATURE RANGE
X = XOR Registered € =0°Clo +75°C
§ = Shared Terms I =-40°Clo +85°C
RS = Registered,
Shared Tenms SPEED
A = High Speed
NUMBER OF
OUTPUTS

PALe, HAL®, SKINNYDIP® and PALASM® are registered trademarks of Monolnhlc Memories.

ZHAL™ and ProPAL™ are trademarks of Monolithic Memories.
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Pin Configurations — DIP and PLCC
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Pin Configurations — DIP and PLCC
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Pin Configurations — DIP and PLCC
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Pin Configurations — DIP and PLCC
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- ZHAL24A Series 12L10A, 14L8A, 16L6A, 18L4A, 20L2A, 20C1A
= ——— —— ————— 4
T-46-13-47

j
!
| .
! Operating Conditions _
| — i
i . INDUSTRIAL COMMERCIAL E
i SVMPOL PARAMETER . . MIN TYP MAX MIN TYP  MAX UNIT E
Vcc | Supplyvoltage , 45 5 55 | 475 5 525 v
Ta Operating free-air temperature -40 25 85 0 25 75 °C }
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
V! Low-leval input voltage 0 .08 \
Viy! High-level input voitage . 2 Voo v
L Low-level input current | Voeg=MAXV, =GND -1 kA
N High-level input current Voo = MAXV) =Vcgo T uA
v Low-level outout volt Vog=MIN_ [lg =8mA 01 04 v
oL ow-level output voltage Veo=5V oL = 1#A 005
. Veg = MIN loy=-6 mA 3762 41
.‘VOH High-level output voltage Vog=5V lop= 1 AA a5 \
loz .8 _ Vo =GND 0 -10 pA
lozZiP Off-state output current Voo = MAX Vo = Voo 0 10 WA .
| Standby supply current? lo=0mA, V|=GNDor Ve 0 100 BA
CC Operating supply current f=1MHz, l5=0mA,V;= GNDorVpp 2 55 mA
Switching Characteristics Over Operating Conditions ) E
TEST
INDUSTRIAL COMMERCIAL
SYMBOL PARAMETER (‘s:geN-P;II&':sd) MIN TYP MAX MIN TYP MAX UNIT
R =1K0 G 6
tpD Input to output Cy = 50 pF 13 25! 13 25 ns

3
Notes: 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, JEDEC standard no. 7 for high-speed CMOS devices.

3. Applies to pins 14-23 for DIP (pins 17, 18, 20-27 for PLCC);

4, Disable output pins = Vg or GND.

5. Add 3 mA per additional 1.0 MHz of operation over 1 MHz.

6. For outputs with mare than 12 inputs in a product term, tpp = 30 ns.

l‘.l Monolithic m Memorles ﬂ ' 5-407
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" ZHAL24A Serles 20L8A, 20R8A, 20R6A, 20R4A

| ir 1 o —
- ? _ - T-46-13-47
Operating Conditions R :
: E . INDUSTRIAL COMMERCIAL
SYMBOL _ PARAMETER MIN TYP MAX MIN TYP  MAX UNIT
Vee ‘| Supply voltage 45 5 55 475 5 5.25 \
tw Width of clock ) 15 4 15 4 ns
Setup time from . pringy 00 1 200 1 ns
tsu input or feedback to clock '
20R4A
th Hold time 0 -10 0 -10 ns
Ta Operating free-air temperature -40 = 25 85 0 25 75 °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
Vi 2 Low-level input voltage 0 0.8 \
ViHe High-level input voltage 2 Vee v
I Low-level input current Vog=MAX Vi =GND ) -1 A
High-level Pin 108 . 8 30 pA
{ Vo= MAX Vv =V
H input current | All other pins |  C° I -rec 1 A
Voo = MIN loL =8mA 0.1 04
VoL Low-level output voltage Voo=5V ioL=14A 0,05 \
| Veg=MIN log=-6mA 3764 41
VoH High-level output voitage Vog=5V lor= 1 uA a5 < A
|oz|_5 _ Vo = GND 0 =10 uA
lozH Off-state output current Voo = MAX Vo Voo 0 10 oA
| Standby supply current® lo=0mA,V|=GNDor Voo 0 100 nA
cC Operating supply current f=1MHz, Ig=0mA,V;= GND or Vee 2 §7 mA
Switching Characteristics Over Operating Conditions
TEST INDUSTRIAL COMMERCIAL
SYMBOL PARAMETER (ggeN_‘l?elg'l"IONS) MIN TYP MAX MIN TYP MAX UNIT
fnput or feedback to output 1 1 -
tPD 20L8A, 20R6A, 20R4A B % 3% ns
Clock to output or feedback
‘oK 20R8A, 20R6A, 20R4A 8 15 8 15 ns
Input to
tpzx output enable 20L8A, . 12 25 12 25 ns
inputto 20R6A, R = 1K
tpxz®8 output disable 20R4A C|: =50 pF 12 25 12 25 ns
tpxz® | Pin13 (DIP)
t__ to output 20R8A, 10 20 10 20 ns
PZX disable/enable |20R6A, .
fMAX m‘;‘:::)‘, 20R4A 285 40 285 40 MHz

Notes: 1. For outputs with more than 12 inputs in a product term, tgy) = 25 ns and tpp = 30 ns.

n

Do not attempt to test these values without suitable equipment.

o s

5-408

. Pin 10 DIP, pin 13 PLGC (PRELOAD pin). Applies to registered devices only.
JEDEC standard no. 7 for high-speed CMOS devices.
Applies to pins 14-23 for DIP {pins 17, 18, 20-27 for PLCC).

8. CL=5pF

l‘r‘ Monolithic m Memorles :l

8. Disable output pins = Vg or GND.
7. Add 3 mA per additionat 1 0 MHz of operation over 1 MHz.

. Thess are absolute voltages with respect to the ground pin on the device and include all overshoots due to aya(em and/or tester noise.
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| ZHAL24A Series 20L10A, 20X10A, 20X8A, 20X4A

x

’ : T-46-13-47
% Operating Conditions , .
{ ' INDUSTRIAL COMMERCIAL i
SYMBOL _ PARAMETER MIN TYP MAX MIN TYP MAX UNIT
Vee Supply voltage : B 45 . 5 55 475 [ 5.25 Vv ;
tw Width of clock 15 5 15 5 ns !
" 20X10A :
Setup time from ' H
tsu input or feedback to clock giﬁﬁ' 25! 15 ) 25! b ns
th Hold time 0 -10 0 ~10 ) ns
i Ta Operating free-air temperature -40 25 85 0 25 75 °C ,
Electrical Characteristics Over Operating Conditions
SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
Vi 2 Low-leve! input voltage ) 0 0.8 )
Viy? High-level input voltage o 2 Voo Vv
iL Low-level input current *| Vog=MAX V| =GND -1 rA
High-level Pin 108 = 8 30 BA
| . Vee = MAX Vi =V
H input current | Afl other pins |  ©© P ree 1 A
Voo = MIN loL =8mA 0.1 04
VQL Low-level output voltage Vog=5V oL = 1#A 005 v
. Voo = MIN loH=-6mA 3764 41 )
VoH High-leve! output voltage Voo =5V lon=—1sA 495 v .
loz.° . Vo =GND 0 -10 pA
T0ZLE Off-state output currenf Voo = MAX Vo = Voo 0 0 A
| Standby supply currentb lo=0mA, V= GND or Voo 7 0 100 A
CGC Operating supply current f=1MHz, Ig= 0mA,V|= GND or Voo 2 57 mA
: Switching Characteristics Over Operating Conditions
' TEST
INDUSTRIAL COMMERCIAL
SYMBOL PARAMETER ((sJeOeN_II_Jels'{'IONS) MIN TYP MAX MIN TYP MAX UNIT E
Input or feedback to output
tPD 50L10A, 20XBA, 20X4A 1328 13 261 ] ns
Clock to output or feedback :
| ferk 20X10A, 20XBA 20X4A 1015 08 ns
Input to :
tpzx output enable | 20-10A: 12 25 12 25 ns
Input to 2084, RL=1ka
texz® | output disable | 20X4A CL=50pF 12 25 12 25 ns
tpyz® Pin 13 (DIP) :
_t to output 20X10A, 15 20 15 20 ns
PZX disable/enable | 20X8A,
fMAX ?f:c"‘l']’;‘;’:)‘, 20%4A 22 32 22 32 MHz

Notes: 1. For outputs with more than 12 inputs in a product term, tgyy = 30 ns.and tpp = 30 ns.

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

. Pin 10 DIP, pin 13 PLCC (PRELOAD pin). Applies to registered devices only. 6. Disable output pins = Vg or GND.
. JEDEC standard no. 7 for high-speed CMOS daevices. 7. Add 3 mA per additional 1.0 MHz of operation over 1 MHz.
. Applies to pins 14-23 for DIP (pins 17, 18, 20-27 for PLCC). 8. G =5pF. .

N

W
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ZHAL24A Series 20S10A, 20RS10A, 20RS8A, 20RS4A

) . . T-46-13-
Operating Conditions 13-47
. - INDUSTRIAL COMMERCIAL |
SYMBOL oo PARAMETER MIN TYP  MAX MIN. TYP  MAX UNIT E
Voo Supply voltage -45 5 55 475 5§ 525 v !
tw Width of clock 15 4 15 4 ns |
N 20RS10A - " H
Setup time for ' :
tsu ; 20RSSA, 20! 1 201 1 ns
input to clock J0RSAA
th Hold time 0 -10 0 -10 ns
: TA Operating free-air temperature -40 25 85 0 25 75 °C ,
Electrical Characteristics Over Operating Conditions
SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
Vi 2 Low-level input voltage 0 0.8 v
V|H2 High-level input voltage 2 Vco v
I Low-level inputcurrent - | Vog=MAX V| =GND ] uA
High-level Pin 103 L 8 30 pA
i input t —— Vec=MAX V| =Vcc
nput curren All other pins 1 uA
Ve =MIN loL =8 mA 0.1 04
. VoL Low-level output voltage Voo =8V oL =1 #A 0.05 v
- . Ve =MIN loq = -6 MA 3764 44
VoH High-level output voltage Voc=5Y lon =<1 gA 405 v .
1ozL° _ Vo =GND 0 -10 uA
loztP Off-state output current Voo = MAX Vo =Vac 0 0 oA
| Standby supply current8 lo=0mA,V|=GNDorVee 0 _ 100 pA
cC Operating supply current f=1MHz,1g=0mA,V;=GNDorVpoe 2 57 mA
Switching ¢ Characteristics Over Operating Conditions
. TEST
INDUSTRIAL COMMERCIAL
SYMBOL
M PARAMETER (CégeNTDels'{l&r:g) MIN TYP MAX MIN TYP  MAX UNIT
Input or feedback to output
'PD 205107, 20RSBA, 20RSAA 13 25 138 250 | -ns
Clock to output or feedback
lcLk 20RS10A, 20RSBA, 20RS4A 8 8 8 15 ns
tpzx g‘uptm‘; Cable | 20510A 12 25 12 25 ns
Input to 20RSBA, R = 1K
tpxz8 output disable 20RS4A G| =50 pF 12 25 12 25 ns
tpy28 Pin 13 (DIP)
t to output 20RS10A, 10 20 10 20 ns
PZX disable/enable |20RS8A, '
fMAX ”:;:2:3 20RS4A ' 285 40 285 40 MHz
Notes: 1. For outputs with more than 12 inputs in a product term, {5y = 25 ns and tpp = 30 ns.
2. These are absolute voitages with respect to the ground pin on the device and include all overshoots due to system and/or tester nolse.
Do not attempt to test these values without suitable equipment.
3. Pin 10 DIP, pin 13 PLCC (PRELOAD pin). Applies to registered devices only. 6. Disable output pins = Vo or GND.
4. JEDEC standard no. 7 for high-speed CMOS devices. 7. Add 3 mA per additional 1.0 MHz of operation over 1 MHz.
6. ‘Applies to pins 14-23 for DIP (pins 17, 18, 20-27 for PLCC). 8. CL=5pF.

5-410 ' l‘r‘ Monolithlc m Mgmorlas l‘rl
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ZHAL24A Series

~

T-46-13-47

Absolute Maximum Ratings

Supply voltage, Voo -05Vto7v
DC input Voltage, Vi .. vivreeiiesieersieriaiisersanerncrsrivarernensancrsesnscsnsassisssasarsenses ~086V0Veg+05V

DCoutputvoltage, Vi ...civnreeeecnaiiiiiiineiiciinenanaans Ceternansa e sssereasintaseessraenns . ~05VtoVoptO5Y
DCoutputsource/smkcurrentperoutputpin, TR Ty e PP PP < LY
DC Vg or ground current, 'CC°”GND 100 mA
Input diode current, ljk: . - :

1Y/ SO ettt ety et aas cereeaens i, et revenenens -20mA

ViPVEG cvreveennss I £ < T
Outputdlode current lok:

o n R R P R Cresees teerrrernareensens =~20MA

VoPVEE coovvvienininnaiins ereerertiiiarriaas N te s reabenetetarasenttt et eteoettotattarrenatuaranrinns +20 mA
Storage temperature .............. hedessareenaierranss . L aL*2 C R [ o]
Switching Test Load Enable/Disable Delay

OUTPUT Vi
vee ' CoNTROL S\1.5v 1.svau "
{Low:
TEST POINT i Vi
FROM OUTPUT, AL st (SEE NOTE 2) 1Pz tpLz»
UNDER TEST == VoH
cL WAVEFORM 1 15V
. (SEE NOTE 1)I 1 (SeeNoted) | £ -1 VoL
= <—tpzr l-'mz-»
WAVEFORM 2 ——Vou
(See Note 3) 15V 0 g v
Schematic of Inputs and Outputs VoL

-

S1 s open, i.e., not connected to Vg or ground.

3. Waveform 1 is for an output with internal conditions such that
the output is LOW except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that
the output is HIGH except when disabled by the output control.

b Vece Notes: 1. CL includes probe and jig capacitance.
P _* P 2. When measur!ng tpLz and tpzy, Stis ligd toVee-
When measuring tpy2 and tpzH, S1 Is tied to ground.
INPUT XL OUTPUT tpzy is measured with Cy_= 50 pF, tpyz is measured with C_= 5 pF.
b_E N —| N When measuring propagation delay times of three-state outputs,

Output Register PRELOAD}

The PRELOAD function allows the register to be loaded from
data placed on the output pins. This feature aids functional
testing of state sequencer designs by allowing direct setting of
output states for improved test coverage. The procedure for
PRELOAD using DIP pin numbers, is as foflows: ViH

f N-13
1. Raise Voo to 45 V., o VII.—/ N

2. Disable output registers by setting pin 13 to V).

PiN1 OV

Setpin1to 0 V. output 'H
3. Apply VLV to ail registered outputs. Reglaters v
4. Pulse pin 10 to Vp (12V), then back to O V. ) o [‘_’l—w
6. Remove V) /Vy from all registered outputs. foup ‘—‘I""‘P

6. Lower pin 13 o V|_to enable the output registers.
7. Verify for Vo) /VoH at all registered outputs,

T Note: Only applies to paris with output registers. PIN10
Typical ?sup =50ns viL
wp = 100ns
thp =50ns
Ijq = 30uA (Pin 10)

“r' Manolllhlcm Memorles n 5411
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ZHAL24A Evaluation #4

Features/Benefits
o Demonstration pattern for ZHAL24A Series (ZHAL20X8A)
e 8-bit counter

¢ Three-state output

o Expandable in 8-bit Increments

¢ Equivalent to 74ACT461

Description

The ZHAL24A Evaluation #4 patternis prowded asan example
of the features and characteristics of the ZHAL24A Series
products. The design consists of an 8-bit synchronous counter
with parallel load, clear, and hold capability. Two function select
inputs (10, 1) provide one of four operations which occur
synchronously on the rising edge of the clock (CK).

The LOAD operation loads the inputs (D7-DO0) into the output
register (Q7-Q0). The CLEAR operation resets the output
register to ali LOWSs. The HOLD operation holds the previous
value regardiess of clock transitions. The INCREMENT opera-
tion adds one to the output register when the carry-in input is
TRUE (Cl = LOW), otherwise the operation Is a HOLD. The

carry-out (CO) is TRUE (CO LOW) when the output register -

(Q7-Q0) is all HIGHS, otherwise FALSE (CO HIGH).

The data output pins are enabled when OE is LOW, and disabled
(HI-Z) when OE is HIGH.

Two or more 8-bit counters may be cascaded to provide larger
counters. The operation codes were chosen such thatwhen 11is
HIGH, 10 may be used to select between LOAD and INCREMENT
as in a program counter (JUMP/INCREMENT).

Function Table

OE | cK |11 |10 |CI| D7-D0 | Q7-Q0 | OPERATION
H : * - ® * * Z HI_ZQ

L t [ejLix] X L | CLEAR

L t {L|H|X] X Q | HoOLD
L)t jHiL|X]| D D | LOAD

L t |HIH{H| X Q | HOLD

L t |H]{H|L| X |Qplus1| INCREMENT
*When OE is HIGH, the three-state outputs are disabled to the high-i d

slates; however, sequenllal operation of the counter is not affected.
H = HIGH voltage level
L = LOW voltage level
X = Don't care’
Z = High impedance (off} state
t = LOW-to-HIGH clock transition

2ZHAL™ is a trademark of Monolithic Memories,
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- * ZHAL24A Evaluation #4
Logic Diagram
ZHAL20X8A
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ZHAL24A Evaluation #4
Title ZHAL24A Evaluation- 4 (74ACT461)
Pattern P7023
Revision B
Author Birkner/Kazmi/Blasco
Company Monolithic Memories, Inc.
Date 1986 ;7
CHIP ZHAL24A_Eva1uation_4 PAL20X8
CK I0 DO D1 D2 D3 D4 D5 D6 D7 Il GND
/OE /CO Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0 /CI VvCC
EQUATIONS "
/Q0 = /I1%/I0-
S I0%*/Q0
t+: I1%/I0%/DO
+ I1% IO*'QI
/Ql := /I1*/I0 -
+ I0*/Ql
t4+: T1%/I0%/D1
+ Il* TO* CI*QO
/Q2 = ./I1%*/I0
o+ 10+/Q2
t+1  Il%/I0%/D2
+ Il*® JT0* CI*QO0*Ql
/Q3 = /Il*/I0
+ I0%/Q3
$+: TIl*/I0%/D3
+ Il* I0% CI*Q0*Ql#*Q2
/Q4 1= /I1*/I0
+ I0*/Q4
t+3 Il*/I0%/D4
+ Il* IO* CI#*#QO*Ql+*Q2+%Q3
/05 1= /I1%/I0
+ I0*/Q5
t+s Il*/I0%/D5
+ Il* TO0* CI*QO*Q1*Q2*%Q3%Q4
/Q6 := /Il*/I0
+ I0*/Q6
t+: Il*/I0%/D6
+ Il* IO* CI*QO*Ql*QZ*Q3*Q4*QS
/Q7 1= /I1*/I0
+ I0%/Q7
t+: I1%/I0*/D7
+ Il* IO0% CI*QO#Ql#*Q2*Q3%Q4%Q5*%Q6
IF (Vce)

CO = CI*QO0*Q1l*Q2*Q3*%Q4*Q5%Q6*Q7

z!leno"ﬂMcmmﬂnﬂunorhn:zJ

;CLEAR LSB
; COUNT/HOLD

:LOAD DO (LSB)
; COUNT

¢ CLEAR

$ COUNT/HOLD
{LOAD D1

i COUNT

i CLEAR

$ COUNT/HOLD
+LOAD D2

¢ COUNT

{CLEAR

7 COUNT/HOLD
1LOAD D3

{ COUNT

1 CLEAR

1 COUNT/HOLD
;LOAD D4

: COUNT

i CLEAR

: COUNT/HOLD
;LOAD D5

¢ COUNT

; CLEAR

; COUNT/HOLD
:LOAD D6

; COUNT

1CLEAR MSB
{ COUNT/HOLD

;LOAD D7 (MSB)

i COUNT

:CARRY OUT
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