H1858/1859

H1858C/1859C
1800 CMOS Microprocessor Family MICROELECTRONICS CENTER
4-Bit Memory Latch/Decoder
R

DESCRIPTION

Hughes 1858 and 1859 are 4-bit memory address latch/decoders which control 4K bytes of
memory. The 1858 provides chip select outputs to control up to 32 H1822: (organized 256 x 4)
RAMs. The 1859 pravides chip select outputs to control RAMs organized 1024 x 1. The Enable
input allows expansion of memory systems beyond 4K bytes of memory. The chip select outputs
are a function of the memory address bits connected to the MA 0-MA 3 lines.

The 1858 and 1859 operate over a 4-10.5 voitage range while the 1858C and 1859C operate over
a4-6.5 voltage range. The 1858 and 1859 are available in a 16 lead hermetic duat-in-line ceramic
package (D suffix), plastic package (P suffix), or cerdip(Y suffix). Devices in chip form (H suffix) are
available upon request

FEATURES
* Static Silicon Gate CMOS Circuitry * Allows direct control of 4K bytes of
¢ interfaces Directly with 1802A memory

Microprocessor * 1858 is designed for 256 x 4 Memory
* Chip Enable pin alilows easy expansion Configuration

above 4K Bytes of Memory * 1859 is designed for 1024 x 1 Memory
* Low Quiescent and Operating Power Configuration

PIN CONFIGURATION

cock {16 7 162 vop cLock
1858 mao 2 15 =1 ENABLE 1859 MA 0 ]
MA 1 []3 14 maz MA 1 [
cso 4 13 MA3 by
cs1 5 12D CEO A
cs2 16 M [CET A
cs3 7 10 [ TE2 A
vgg 18 9 [DcEs Vs
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ABSOLUTE MAXIMUM RATINGS

Operating Temperature Range (TA)

CeramicPackage................
PlasticPackage . ................

DC Supply-Voltage Range (VDD)

(All voltage values referenced to Vgg terminal)

1858/1859 .. .......... . ... .. ...
1858C/1859C . ...................

Input Voltage Range .......................

Storage Temperature Range (Tstg)

—55t0 + 125°C
—40to + 85°C

—0.5t0 + 13V
—0.5to + 7V
Vss —0.3V to Vpp + 0.3V
—65to + 150°C

NOTE: Operating the device above the
“Absolute Maximum Ratings” may
cause permanent damage to the
device. This is a stress rating only and
functional operation of the device at
these or any other conditions above
those indicated in the operational sec-
tions of this specification is not im-
plied. Exposure to absoiute maximum
rating conditions for extended periods
may affect device reliability.

OPERATING CONDITIONS at TpA = Full Package Temperature Range

Supply Voltage Range
Recommended Input Voitage Range - - — Vss - VpD Vss — Vbo v
Minimum Clock Pulse Width, ty! - - 5 - 50 75 - 50 75
- - 10 - 25 40 - - - ns
Minimum Data Setup Time, tpg! — — 5 - 25 40 — 25 40
- - 10 — 10 25 - - - ns
Minimum Data Hold Time, Ton' - et 5 et o 25 = 0 25
- - 10 - [ 10 - - - ns
Static Electrical Characteristics at Tp = —55°C to 125°C Unless Otherwise Specified
Quiescent Device Current, I ¥ — 0,5 5 — 0.1 10 - 5 50
- 0,10 | 10 - 1 100 — - - HA
Output Low Drive (Sink) Current, Igp 0.4 0,5 5 1.6 3.2 - 1.6 3.2 —
05 | 0,10 10 26 5.2 - — — — mA
Output High Drive (Source) Current, loH 46 0,5 5 —1.15 —-23 - —1.185 —23 -
95 [o010 | 10 —26 | -52 | — — — - mA
Output Voltage Low Level, \ __24 — 0,5 5 — 0 0.1 - 0 01
- 0,10 10 - 0 0.1 - — - v
Output Voltage High Level,VQH ¢ - 0,5 5 4.9 5 -~ 4.9 5 =
— 0,10 10 9.9 10 — - - -
Input Low Voltage, V| 0.5 45 - 5 - - 15 - - 15
0.5,9.5 — 10 - — 3 — — — v
Input High Voltage, V|4 05,95 - 5 35 - - 3.5 = =
05,95 - 10 7 — - - - -
Input Leakage Current, Ijy® Any 0,5 5 - 10-4 +1 — 104 +1
input_| 0,10 10 _ 104 =2 _ _ _ WA
Operating Current, Ipp 33 - 0,5 5 - 50 400 — 50 400
- 0,10 10 — 150 | 1000 - — - A
Input Capacitance, Cjy* - - - - 5 7.5 - 5 75 pF
Output Capacitance, Coyt * - - - - 10 15 - — — —

*Typical values are for Tp = 25°C and nominal voltage
Note 1: Maximum limits of minimum characteristics are the values above which all devices function.

Note 2: igL = IOH = 1A

Note 3: Measured in an 1802 system at 2 MHz with open outputs.

Note 4: Design assured but not tested.

Note 5: Parameters guaranteed by other tests at —55°C.
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OPERATING CONDITIONS, cont. ] H1858/1859

s ¢ g s

Dy ic Electrical Ch istics at TA = —55 to 125°C, R > 200Mq, C|_ = 50pF, Vpp nominal, Vi = 0.7 Vpp, ViL=9.3 VpD
Propogation Delay Times: :
Clock (Low-10-High) to Enable = 0 5 - 150 225 - 150 225 ns
Any Output, o 10 - 75 125 - - -
Enable to Clock = 1 5 - 125 225 - 125 226 ns
Any Output, tgp * 10 - 65 100 — — -
Memory Address to All Dutputs, tjg Clock = 1 5 - 150 225 — 150 225 ns
Enable = 0 10 - 75 125 - - -
Propogation Defay Times:
Clock (Low-to-high) to 5 - 125 200 — 125 200 ns
A8, A9, AB, or AS, tco 10 - 65 100 — - -
Clock (Low-to-High) to _ 5 - 175 275 - 175 275 ns
CEO, CE1, CE2, or CEJ, tco Enable = 0 10 - 90 140 — - -
Enable to CEO, CE1, CEZ2, or 5 - 125 225 - 125 225 ns
CE3, tgg* 10 - 65 100 - - -
MAO, MA1 to A8, A9, AB, or 5 - 100 150 - 100 150 ns
A9, 110 10 - 50 75 - - -
MA2, MA3 to CEO, CE1, CEZ2, or Clock = 1 5 - 150 225 - 150 228 ns
CE3. ti0 Enable = 0 10 - 75 125 — - _

*Typical values are for Tp = 25°C and naminal voltage
A g

TIMING DIAGRAMS

DS ——a
INPUTS

W ———ete— (DH
po—————— INPUTS LATCHED

CLOCK
1o —= tco
ENAELE ﬂt
1EQ —= teo
QUTPUTS 7 0 VALID INVALID OR DONT CARE CONDITION

APPLICATIONS

1822

0803]

B ¢-7]

4K x 8 memory system using 1858 and 1822s 4K x 8 memory system design using 1859 and
1K x 1 RAMs
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SIGNAL DESCRIPTION

MA 0 —MA 3: 4 Bit Address inputs. MA 0 is the least significant input address bit and MA 3
is the most significant input address bit.

CLOCK: The MA 0 —MA 3 address bits are latched at the high to low transition of Clock in-
put (TPA) in the 1858 and the 1859.

The 1858 and the 1859 can also be used in general purpose memory system application
with a non-muitipiexed address bus by connecting the Clock input to Vpp.

ENABLE: in the 1858, when Enable = Vpp, the CS outputs = Vgs and the CE outputs =
VDD. When Enable = Vss, the outputs are enabled and correspond to the binary decode of
the inputs. The Enable input can be used for memory system expansion.

In the 1859, when Enable = Vpp, the CE outputs = Vpp; when Enable = Vsg, CE outputs
are enabled and correspond to the binary decode of the MA 3 and MA 2 inputs. Enable does
not affect the latching or state of outputs A8, A8, A9, orAQ.

A 8,A8, A9, A9: These outputs represent the non-inverted and inverted state of the latched
address inputs, MAO and MA1, in the 1859.

CE 0—CE 3, CS 0—CS 3: Decoded outputs. The decoding is shown in the truth tables
below.

TRUTH TABLES

1858 DECODE TRUTH TABLE 1859 DECODE TRUTH TABLE
R DATA [ O _____ A | = == | —
ENABLE INPUTS _ {cso|cs1|cs2|cs3| CEo |CE1| €2 |CEa ENABLE TS A8 | A9 | A8 | Ap | CE0 |CE1[cCE2 |cEs
MAL | MAO MAO | WA
a [ 0 1 lolole 0 [ o JoJof 1|1
0 ) 1 ol1]o e NOT AFFECTED [ ° 1 oj1[t]e ot Prd A
o 1 o Jo]lol1]o BY MAT, MAO o 1 o [ 1]o] o] ’
9 1 1 o [o|o 1 o 1 1 1il1]o]o
MA3 [ MA2 A3 | @AZ
a ° ° ' EEERE [ 0 0 o |11 ]
L] 0 1 NOT AFFECTED 1 o | 1 t L] o 1 NOT AFFECTED 1 [N} 1
° P ° BY MA3, MA2 T [+ o [ 1 ° 1 ° BY MA3, MA2 1l 1 ]e |1
o 1 1 1 (111 Ja 0 2 1 11111 e
N ECTED BY
1 X x o JoJo Jo ]+ s | 1 x x| BT 1 {111
X = MAO, MA 1, MA2, MA3 DON'T CARE X = MAG, MA1, MA2, MA3 DON'T CARE

Information furnished by Hughes is believed to be accurate and reiiable. However, no responsibility is assumed
by Hughes for its use; nor for any infringements or patents or other rights of third parties which may result from
its use. No license is granted by implication or otherwise under any patent or patent rights of Hughes.

Hughes Microelectronics Center
500 Superior Avenue, Box H

Newport Beach, CA 92858-8903
Tele: (714) 7598-2727 12/88
FAX: (714) 759-2720 Printed in U.S.A.
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