8228/8238
SYSTEM CONTROLLER AND BUS DRIVER
FOR 8080A CPU

m Single Chip System Control for m User Selected Single Level Interrupt
MCS-80™ Systems Vector (RST 7)
m Built-in Bi-Directional Bus Driver for m 28 Pin Dual In-Line Package

Data Bus Isolation

m Allows the Use of Multiple Byte Instruc-
tions (e.g. CALL) for Interrupt

m Reduces System Package Count

m *8238 Has Advanced iOW/MEMW for
Large System Timing Control

The 8228 is a single chip system controller and bus driver for MCS-80. It generates all signals required to
directly interface MCS-80 family RAM, ROM, and I/O components.

A bi-directional bus driver is included to provide high system TTL fan-out. It also provides isolation of the
8080 data bus from memory and 1/O. This allows for the optimization of control signals, enabling the sys-

tems deisgner to use slower memory and I/O. The isolation of the bus driver also provides for enhanced
system noise immunity.

A user selected single level interrupt vector (RST 7) is provided to simplify real time, interrupt driven, small
system requirements. The 8228 also generates the correct control signals to allow the use of multiple byte
instructions (e.g., CALL) in response to an INTERRUPT ACKNOWLEDGE by the 8080A. This feature
permits large, interrupt driven systems to have an unlimited number of interrupt levels.

The 8228 is designed to support a wide variety of system bus structures and also reduce system package
count for cost effective, reliable, design of the MCS-80 systems.
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FUNCTIONAL DESCRIPTION

General

The 8228 and 8238 are single chip System Controllers and
Data Bus drivers for the 8080 Microcomputer System. They
generate all control signals required to directly interface
MCS-80™ family RAM, ROM, and I/O components.

Schottky Bipolar technology is used to maintain low delay
times and provide high output drive capability to support
small to medium systems.

Bi-Directional Bus Driver

An eight bit, bi-directional bus driver is provided to buffer
the 8080 data bus from Memory and I/O devices. The 8080A
data bus has an input requirement of 3.3 volts (min) and
can drive (sink) a maximum current of 1.9mA. The 8228/38
data bus driver assures that these input requirements will
be not only met but exceeded for enhanced noise immunity.
Also, on the system side of the driver adequate drive cur-
rent is available (10mA Typ.) so that a large number of
Memory and /O devices can be directly connected to the
bus.

The Bi-Directional Bus Driver is controlled by signals from
the Gating Array so that proper bus flow is maintained and
its outputs can be forced into their high impedance state
(3-state) for DMA activities.

Status Latch

At the beginning of each machine cycle the 8080 CPU issues
"status" information on its data bus that indicates the type
of activity that will occur during the cycle. The 8228/38
stores this information in the Status Latch when the STSTB
input goes "low". The output of the Status Latch is connec-
ted to the Gating Array and is part of the Control Signal gen-
eration.

Gating Array
The Gating Array generates control signals (MEM R, MEM W,
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1/0 R, 1/0 W and INTA) by gating the outputs of the Status
Latch with signals from the 8080 CPU (DBIN, WR, and
HLDA).

The "read" control signals (MEM R, I/0 R and INTA) are
derived from the logical combination of the appropriate
Status Bit (or bits) and the DBIN input from the 8080 CPU.

The "write" control signals from the 8228 (MEM W, 1/0 W)
are derived from the logical combination of the appropriate
Status Bit (or bits) and the WR input from the 8080 CPU.
The write signals coming from the 8238 are advanced for
large system timing control.

All Control Signals are "active low" and directly interface
to MCS-80 family RAM, ROM and I/0O components.

The INTA control signal is normally used to gate the "inter-
rupt instruction port" onto the bus. It also provides a
special feature in the 8228/38. If only one basic vector is
needed in the interrupt structure, such as in small systems,
the 8228/38 can automatically inserta RST 7 instruction on-
to the bus at the proper time. To use this option, simply con-
nect the INTA output of the 8228/38 (pin 23) to the +12
volt supply through a series resistor (1 K ohms). The voltage
is sensed internally by the 8228/38 and logic is "set-up" so
that when the DBIN input is active a RST 7 instruction is
gated on to the bus when an interrupt is acknowledged. This
feature provides a single interrupt vector with no additional
components, such as an interrupt instruction port.

When using CALL as an Interrupt instruction the 8228/38
will generate an INTA pulse for each of the three bytes.

The BUSEN (Bus Enable) input to the Gating Array is an
asynchronous input that forces the data bus output buffers
and control signal buffers into their high-impedance state
if it is a "one". If BUSEN is a "zero" normal operation of
the data buffer and control signals take place.
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ABSOLUTE MAXIMUM RATINGS*

..—0°Cto 70°C
...—65°C to 150°C

Temperature Under Bias.
Storage Temperature
Supply Voltage, Vcc
Input Voltage....
Output Current.

......................................... —0.5V to +7V

D.C. CHARACTERISTICS

*COMMENT: Stresses above those listed under "Absolute
Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional opera-
tion of the device at these or any other conditions above
those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

ta =0°c to 70°c, vce = 5V +5%.

Limits
Symbol Parameter Min. Typ.lH Max. Unit Test Conditions
Ve Input Clamp Voltage, All Inputs .75 -1.0 \% Vcc=4.75V; Ic=-5mA
If Input Load Current,
STSTB 500 mA Vcc =5.25V
D2 & Dq 750 JuA VF=0.45V
DO, D-j, D4, D5, JUA
& d7 250
All Other Inputs 250 ma
Ir Input Leakage Current
STSTB 100 pA VCC=5.25V
DB0O-DB7 20 pA VR =5.25V
All Other Inputs 100 pPA
VTH Input Threshold Voltage, All Inputs 0.8 2.0 \ VCC =5V
mce Power Supply Current 140 190 mA Vce=5.25V
Vol Output Low Voltage,
DO-D7 .45 VCC=4.75V; I0L=2mA
All Other Outputs .45 Igr = 10mA
VOH Output High Voltage,
DO-D7 3.6 3.8 Veec=4.75V;loh=-10mA
All Other Outputs 2.4 lgh = -1mA
«0s Short Circuit Current, All Outputs 15 90 mA VCC=5V
lo (off) Off State Output Current,
All Control Outputs 100 pA VCc=5.25V;V0=5.25
-100 PA v0=.45Vv
hNT INTA Current 5 mA (See Figure below)
Note 1: Typical values are for T/\ = 25°C and nominal supply voltages.
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HLDA f Z

INTA, IOR, MEMR “
DURING HLDA
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8080 BUS DURING READ -+ C = >
IOW OR MEM W
8080 BUS DURING WRITE <=
r* %
SYSTEM BUS DURING WRITE - AC

SYSTEM BUS ENABLE

SYSTEM BUS OUTPUTS -

VOLTAGE MEASUREMENT POINTS: Do-D7 (when outputs) Logic “0" = 0.8V, Logic "1" =3.0V. All other signals measured

at 1.5V.
~ADVANCED IOW/MEMW FOR 8238 ONLY.

A.C. CHARACTERISTICS ta =0°Cto 70°C;VCC =5V +5%.

Symbol Parameter

tpw Width of Status Strobe

tss Setup Time, Status Inputs DO-D7

*SH Hold Time, Status Inputs DO-D7

XDC Delay from STSTB to any Control Signal

tRR Delay from DBIN to Control Outputs

*RE Delay from DBIN to Enable/Disable 8080 Bus

*RD Delay from System Bus to 8080 Bus during Read

W R Delay from WR to Control Outputs

tWE Delay to Enable System Bus DBO-DB7 after STSTB

% D Delay from 8080 Bus DO-D7 to System Bus
DBO-DB7 during Write

tE Delay from System Bus Enable to System Bus DBO-DB7

*HD HLDA to Read Status Outputs

tDS Setup Time, System Bus Inputs to HLDA

tDH Hold Time, System Bus Inputs to HLDA

Limits
Min.  Max.
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3 3 3 3 3 B 3 B B

7 3 B3 B

Condition
CL = 100pF
CL = 100pF
CL = 25pF
CL = 25pF
CL = 100pF
CL = 100pF
CL = 100pF
CL = 100pF

CL = 100pF
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CAPACITANCE
This parameter is periodically sampled and not 100% tested.
Limits
Symbol Parameter Min. Typ.Ul Max. Unit
CIN Input Capacitance 8 12 pF
Output Capacitance
utput tapacl 7 15 pF
ouT Control Signals
1/0 Capacitance
P 8 15 pF
° (D or DB)

TEST CONDITIONS: VBIAS =2.5V, VCC=5.0V, TA=25°C, f = 1IMHz.

Note 2: For DQ-D7 : = 4K12, R2 = °°fi,
C|_=25pF. For all other outputs:
FH = 50012, R2 = 1Ki2, CL = 100pF.

TEST CIRCUITIA

OUTPUT
PIN 7~

LcL

INTA Test Circuit (for RST 7)

- ADDRESS BUS

0B ubo
16

11
8228/8238

BI-DIRECTIONAL N
BUS DRIVER 5 4

18

- INTA
- MEM R

SYSTEM

CONTROL - MEMW - CONTROL BUS
»I/0 R

-ow

CPU Standard Interface



