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1800 CMOS Microprocessor Family MICROELECTRONICS CENTER
4-Bit Bus Buffers/Separators
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DESCRIPTION

Hughes 1856 and 1857 are 4-bit bus buffer/separators to allow data to be split from a single
bi-directional bus into separate inputand output busses. The 1857 is intended for peripheral or1/O
bus control while the 1856 is intended for memory bus control. The difference between the two
devices is in the polarity of the input buffer for the Memory Read (MRD) signal. This signal is inverted
inthe 1857, and enables the MRD signal to setthe input mode in the 1856 or to set the output modein
the 1857. When MRD = VpD the output mode is setin the 1856 and the input modeis set inthe 1857.
The 1856 and 1857 operate over a 4-10.5 voitage range while the 1856C and 1857 C operate over
a 4-6.5 voltage range. The 1856 and 1857 are available in a 16 hermetic dual-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
e Static Silicon Gate CMOS Circuitry e Provides Non-inverted Bi-directional
e Compatible with 1802A Microprocessor Buffered Data Transfer
® Provides easy connection of Memory or ® Chip Select for Simple System Expansion
i/0 Devices to 1802A Microprocessor Bus ® Low Quiescent and Operating Power
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ABSOLUTE MAXIMUM RATINGS NOTE: Stresses above those listed under

Operating Temperature Range (TA) "Absolute Maximum Ratings” may cause

Ceramic Package —55to + 125°C permanent damage to the device. This is a
""""""""" e stress rating only and functional operation of

Plastic Package ....................... —40 to + 85°C the device at these or an e
y other conditions

DC Supply—VoItage Range (VDD) . above those indicated in the operational
(All voltage values referenced to Vgg terminat) sections of this specification is not implied.

1856/1857 ... .. .. —0.5to + 11 Voits Exposure to absolute maximum rating condi-

1856C/1857C ...... . e . —0.5to + 7 Voits tions for extended periods may affect device
Input Voltage Range ............ccocoievivnnann. Vss —0.3VtoVpp+0.3V reliability.
Storage Temperature Range (Tstg) .......... —65 to + 150°C

OPERATING CONDITIONS at TA = Full Package Temperature Range

Supply Voitage Range — 105 4 6.5 v

' Recommended Input Voltage Range l — I Vss l Vbbb l Vgs J VoD l v
ELECTRICAL CHARACTERISTICS at Tp
Static Electrical Characteristics at T4 = —55° to 125°C, Vpp Unless Ot
Quiescent Device — — 5 — 1 10 — 5 50
Current, Iy * — — 10 — 10 100 — — — HA
Qutpul Low Drive 04 0,5 5 16 32 — 1.6 3.2 — ma
(Sink) Current, lo| 05 0, 10 10 26 5.2 - — — —
Output High Drive 46 0,5 5 —1.15 —23 — —1.15 —23 — mA
{Source) Current I 95 0,10 10 —26 —52 — — — —
Output Voltage — 0.5 5 — 0 01 — 4] 01
Low Level Vg 1.3 — 0,10 10 — 0 0.1 — — — v
Output Voitage — 0.5 5 495 5 — 495 5 —
High Level, Vigy 3 — 0,10 10 995 10 — — — —
input Low Voltage 05, 45 — 5 — — 15 — — 15
Vi 10,90 — 10 - — 3 — — — v
Input High Valtage 05,45 — 5 35 — - 35 - —
ViH 10,90 — 10 7 — — — — —
Input Leakage 4 Any 0.5 5 — — +1 — — +1 WA
Current, Iy Input 0. 10 10 — — +1 - - -
" Operating Gurrent @ 0.5 | os 5 - 50 100 — 50 100 A
IoD12 0,10 0,10 10 - 150 300 — — —
Input Capacitance, Cjy 2 — — — — 5 75 — 5 75 oF
Output Capacitance,CoyT ° — — — — 10 15 — 10 15 pF
Dy C at Tp = —55° to 125°C, C = 50pF, Vpp nominal, Vi = Vpp, ViL = VsS
Propogation Delay Time: - — 5 - 150 225 - 150 225 ns
MRD or CS to DO, tgp — —_ 10 — 75 125 — - —
"MRD or CS to DB, = - 5 — 150 225 - 150 225 ns
teB — — 10 — 75 125 — — —
Dito DB, — — 5 — 100 150 — 100 150 ns
g - - 10 - 50 75 - - —
0B to DO, — - 5 - 100 150 - 100 150 s
DB — — 10 — 50 75 — — —

*Typical values are for T4 = +25°C and nominal voltage.

NOTE 1: loL = IoH = 1 RA.

NOTE 2: Operating current measured in a 1BO2A at 2MHz with outputs floating.
NOTE 3: Design assured but not tested. 7-26
NOTE 4: Parameters guaranteed by other tests at —55°C.



TIMING DIAGRAMS H1856/1857
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The Figure shows how two 1856 or two 1857 can be used as bus buffers or separators between an 8 Bit
Bi-directional Data bus and memories or between an 8 Bit Bi-directional Data bus and I/0 devices. The chip
select input signal enables the bus separator three-state output drivers. The direction of data flow, when
enabled, is controlled by the state of the MRD input signal.
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SIGNAL DESCRIPTIONS

DB 0-DB 3: These four bi-directional signals can be used as data outputs or receiver inputs
depending on the logic polarity of the MRD input signal. Data is non-inverted.

DI10-DI 3: The four data inputs. They are enabled onto the corresponding DB lines when Chip Select
(CS) and the Memory Read (MRD ) signals are activated.

DO 0-DO 3: The four receiver outputs reflect the data on the DB lines when the Chip Select and
Memory Read signals are activated.

CS: The Chip Select signal along with MRD controls the activation of the 1856 and 1857 as indicated
in the table below. CS is active when it is a logic high (VpDD).

MRD : The Memory Read signal controls the direction of data flow when Chip Select is enabled. In
the 1856, when MRD = 0, itenables the three state bus drivers (DB 0-DB 3), and outputs data from the
driver inputs (DI 0-Di 3) to the data bus. When MRD = 1, it disabies the three-state bus drivers and
enables the three-state data output drivers (DO 0-DO 3), transferring data from the data bus to the
data cutputs.

Inthe 1857, when MRD = 1 itenables the three-state bus drivers (DB 0-DB 3) and transfers data from
the driver inputs (DI 0-DI 3) onto the data bus. When MRD = 0, it disables the three-state bus drivers
(DB 0-DB 3) and enables the three-state data output drivers (DO 0-DB 3), transferring data bus to
the data outputs.

1856 FUNCTION TABLE
For Memory Data Bus Separalor Operation

1857 FUNCTION TABLE
For 170 Bus Separator Operation
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Information furnished by Hughes is believed to be accurate and reliable. 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 92658-8903
Tele: (714) 759-2727

FAX: (7T14) 759-2720
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