Schottky Bipolar 8228

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 m 28 Pin Dual In-Line Package

for Data Bus Isolation

m Allows the use of Multiple Byte
Instructions (e.g. CALL) for
Interrupt Acknowledge

m Reduces System Package Count

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 1/0O. This allows for the optimization of control signals, enabling the sys-

tems deisgner to use slower memory and 1/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.

PIN CONFIGURATION 8228 BLOCK DIAGRAM
STSTB Qj 1 28 =k ¢
HLDA C 2 27~ ljow cPU
DATA
WRE 3 26 0 MEMW BUS
DBIN Q 4 25 O i/OR
DB4 5 24 ~ MEMR
DAC 6 23 ~ INTA
DB7 Q 7 22 _J BUSEN
8228 MEM R
D7 8 21 ~ D6
MEM W
DB3C 9 20 ~ DB6
D3\2 10 19 ~2 D5 ITor
DB2C 11 18 3 DB5 iTow
STSTB
D2C 12 17 5
DBIN BUSEN
DBUC 13 16 O DBl WR
HLDA INTA
gndQ 14 15 0o DO
PIN NAMES
D7-DO DATA BUS (8080 SIDE) INTA INTERRUPT ACKNOWLEDGE
DB7-DBO DATA BUS (SYSTEM SIDE) HLDA HLDA (FROM 8080)
Tor 1/0 READ WR WR (FROM 8080)
iTow 110 WRITE BUSEN  BUS ENABLE INPUT
MEMR MEMORY READ STSTB STATUS STROBE (FROM 8224)
MEMW MEMORY WRITE Vee +5V

DBIN DBIN (FROM 8080) GND 0VOLTS
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FUNCTIONAL DESCRIPTION
General

The 8228 is a single chip System Controller and Data Bus
driver for the 8080 Microcomputer System. It generates all
control signals required to directly interface MCS-80™ family
RAM, ROM, and I/0O 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
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 1/0O 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 stores
this information in the Status Latch when the STSTB input
goes "low". The output of the Status Latch is connected to
the Gating Array and is part of the Control Signal generation.

Gating Array

The Gating A rray generates control signals (MEM R, MEM W,
I/0 R, /0O 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/O 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 (MEM W, I/O W) are derived
from the logical combination of the appropriate Status Bit
(or bits) and the WR input from the 8080 CPU.

All Control Signals are "active low" and directly interface
to MCS-80 family RAM, ROM and I/O 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. If only one basic vector is need-
ed in the interrupt structure, such as in small systems, the
8228 can automatically insert a RST 7 instruction onto the
bus at the proper time. To use this option, simply connect
the INTA output of the 8228 (pin 23) to the +12 volt
supply through a series resistor (1K ohms). The voltage is
sensed internally by the 8228 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
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.

8228 BLOCK DIAGRAM
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STATUS WORD CHART
TYPE OF MACHINE CYCLE
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WAVEFORMS
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VOLTAGE MEASUREMENT POINTS: DO-D7 (when outputs) Logic "0" = 0.8V, Logic "1" = 3.0V. All other signals measured

at 1.5V.

A.C. Characteristics TA = 0°C to 70°C; Vcc = 5V +5%.

Symbol
tpw
tss
tSH
toe
*RR
*RE
tRD
*WR
% E

t\ND

tE
tHD
tDS

tDH

Parameter
Width of Status Strobe
Setup Time, Status Inputs D0O-D7
Hold Time, Status Inputs D0O-D7
Delay from STSTB to any Control Signal
Delay from DBIN to Control Outputs
Delay from DBIN to Enable/Disable 8080 Bus
Delay from System Bus to 8080 Bus during Read
Delay from WR to Control Outputs
Delay to Enable System Bus DBq-DB7 after STSTB

Delay from 8080 Bus D0O-D7 to System Bus
DBO0-DB7 during Write

Delay from System Bus Enable to System Bus DBg-DB7

HLDA to Read Status Outputs
Setup Time, System Bus Inputs to HLDA
Hold Time, System Bus Inputs to HLDA

Limits
Min.  Max.

22
8
5

20 60

30

45

30

5 45

30

5 40

30

25
10
20

Units
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns

ns

ns

Condition
CL = 100pF
CL = 100pF
CL = 25pF
CL = 25pF
CL = 100pF
CL = 100pF
CL = 100pF
CL = 100pF
CL = 100pF
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D.C. Characteristics TA = 0°C to 70°C; VCcC = 5V #5%.

Symbol

vC

If

r

Vth
eCcC

VOL

VoH

*0S

‘o(off)

IINT

Note 1:

5

Parameter M
Input Clamp Voltage, All Inputs

Input Load Current,
STSTB

D2 & Dg

Do> D i, D4, D5,
& d7

All Other Inputs

Input Leakage Current
STSTB

DBQ-DB7
All Other Inputs
Input Threshold Voltage, All Inputs 0.8
Power Supply Current
Output Low Voltage,
D0-D7
All Other Outputs
Output High Voltage,

DO-D7 3.6
All Other Outputs 2.4
Short Circuit Current, All Outputs 15

Off State Output Current,
All Control Outputs

INTA Current

Limits
. Typ.11] Max. Unit
75 -1.0 V
500 MA
750 JuA
ma
250
250 ma
100 JUA
20 JUA
100
2.0 \4
140 190 mA
.45
.45
3.8
90 mA
100 jUA
-100 ma
5 mA

Typical values are for TA = 25°C and nominal supply voltages.

Capacitance This parameter is periodically sampled and not 100% tested.

Symbol
CIN

Lout

|/n
/U

Limits
Parameter Min. Typ.HI Max.
Input Capacitance 8 12
Output Capacitance
P .p 7 15
Control Signals
I/0 Capacitance
8 15

(D or DB)

Unit

pF

pF

pF

TEST CONDITIONS: VBias = 2.5V, Vcc =5.0V, TA=25°C, f = 1MHz.

Note 2: For DO-D7: Rj = 4K12, R2 = °°12,
C|_= 25pF. For all other outputs:
R1=50012, R2= 1KO, CL = 100pF.

Test Conditions

VCc=4.75V; Ic=-5mA

Vcc =5.25V
VF=0.45V

Vcc=5.25V
VR =5.25V

VCC=5V
VCC=5.25V

VCC=4.75V; I0 L=2mA

gl = 10mA

Vecc=4.75V; loH=""0/iA

coh =-1mA
VCC=5V

VCC=5.25V;V0=5.25
V0 =.45V

(See Figure below)

INTA Test Circuit (for RST 7)
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GND. -
20
+5V -
-5V -
+12V -
8080A
CPU
34
13 35
SYSTEM DMA REQ.- HOLD
40
37
SYSTEM INT. REQ. - INT
16 39
INT. ENABLE - INTE w4
36
M5 18
WR D—
17
XTAL DBIN
HDLA
£ 3 s
13 1 22
TANK- 10 5
10 15
osC - 9 17
02 (TTLI - 2 8 12
WAIT 8228
8224 4 23 2 0
RDYIN - READY BI-DIRECTIONAL
CLOCK BUS DRIVER
GENERATOR 3 6
1 12
RESIN - DRIVER RESET 4 19 18
+12V- 5 21 20
+5V - 5 19 6 8
GND - 23
+5V - ID—
24
GND - P—
STATUS STROBE SYSTEM |236 _
CONTROL 55
22
27
a_

8080A CPU Standard Interface

x5
' A6
A7
'A8
- A9

*Ain

- ADDRESS BUS

DATA BUS

«INTA
MEM R
sMEM W - CONTROL BUS
mlor
mTow



