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PERIPHERAL INTERFACE
ADAPTER

The MC8821 Peripheral Interface Adapter provides the universal
means of interfacing peripheral equipment to the MB6800 family of
microprocessors. This device is capable of interfacing the MPU to
peripherals through two 8-bit bidirectional peripheral data buses and
four control lines. No external logic is required for interfacing to most
peripheral devices.

The functional configuration of the PIA is programmed by the MPU
during system initialization. Each of the peripheral data lines ¢an be pro-
grammed to act as an input or output, and each of the four con-
trol/interrupt lines may be programmed for one of several control
modes. This allows a high degree of flexibility in the overall operation of _.. .
the interface.

@ 8-Bit Bidirectional Data Bus for Communication with the CER A"'M?CU ,f:g(( AGE
MPU CASE 715

® Two Bidirectional 8-Bit Buses for Interface to Peripherals

® Two Programmable Control Registers

® Two Programmable Data Direction Registers S SUFFIX

@ Four Individually-Controlled Interrupt Input Lines; Two CERDIP PACKAGE
Usable as Peripheral Control Outputs CASE 74

@ Handshake Control Logic for Input and Qutput Peripheral
Operation

@ High-impedance Three-State and Direct Transistor Drive P SUFFIX
Peripheral Lines P'—Asg'jsggff“e&

® Program Controlled Interrupt and Interrupt Disable Capability
® CMOS Drive Capability on Side A Peripheral Lines

® Two TTL Drive Capability on All A and B Side Buffers

® TTL-Compatible

PIN ASSIGNMENT

@ Static Operation
vss @~ wficar
paof] 2 sofjcaz
pAll 3 38[11RQA
pa2(] 4 37hiRoE
. PA3[]5 36 [IRSO
ORDERING INFORMATION paals shRsT
Frequency PAS[ 7 [ RESET
Package Type (MHz) Temperature Order Number P AGI; 8 3foo
Ceramic 10 0°C to 70°C MCB821L
L Suffix 10 —40°C t085°C | mces2icL PATQo 2got
15 0°C 10 70°C MCBBA21L paofo 31[102
15 ~40°C 1085°C | MCB8A21CL '
P11 30
2.0 0°C 10 70°C MCB8B21L Bign O3
Cerdip 70 0°C 10 70°C__ | MCB821S PB2(12 29[104
$ Suffix 1.0 ~40°C t0 85°C | MCBB21CS PB3f]13 28 {105
15 0°C to 70°C MC68A21S ]
15 —40°C 1085°C | MCEBA21CS PBA[14 z7Qoe
2.0 0°C 10 70°C MCB8B21S pesf]is 207
Plastic 1.0 0°C 10 70°C MCB821P pasl]i6 beY1]3
P Suffix 1.0 -40°C 10 85°C | MCB821CP
15 0°C.to 70°C | MCB8A21P PB70Q17 ufIcst
15 —~40°C 10 85°C | MCBBA21CP ce1fls 23[]CS2
) 20 0°C 10 70°C | MC68B21P cs2l19 2[1Cs0
veelo 21R/W




MC6821

MAXIMUM RATINGS

Characteristics Symbol Value Unit This device contains circuitry to protect the
Supply Voltage vVee -031t0 +7.0 v inputs against damage due 10 high static
JnpUT Voltage Vin ~031t0 +7.0 v vpltzge: or electrilc fields; howe;er, itk is ad-
- vised that normal precautions be taken to
Opﬁrgég% 'T;rré%%l:t;;r'e'a (a:gg;m Ta g'— :g 71;)” oc avoid applications of any voltage higher than
MCB821C. MCB8A1C —40 10 +85 rnaxu;num r_ateq \;oltages to thig h{gh-
Impedance circuit. For proper operation it is
Storage Temperature Range Tstg | =561t0 +150 x recommended that Vi, and Vgt be con-
strained to the range GND=(Vjn or
THERMAL CHARACTERISTICS Vout!sVee.
Characteristic Symbol Value Unit Unused inputs must always be tied to an
Thermal Resistance appropriate logic voitage level te.g., either
Ceramic 50 o GND or Ve,
Plastic 83A 100 C/W
Cerdip 60

POWER CONSIDERATIONS

The average chip-junction temperature, TJ. in °C can be obtained from:
Ty=Ta+(PDedja) (1)
Where: ’
Ta= Ambient Temberature, °C
6 A= Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT + PPORT
PINT=ICC x Vo, Watts — Chip Internal Power
PPORT = Port Power Dissipation, Watts — User Determined

For most applications PpORT < PiNT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and TJ (if PPORT is neglected) is:

PD=K = (T j+273°C) 2
Solving equations 1 and 2 for K gives:
K=Ppe(TA +273°C) + 8 a8Pp2 (3)

Where K is a constant pertaining 1o the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known T a. Using this value of K the values of PD and T can be obtained by solving equations (1) and (2) iteratively for any
value of Ta.

DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vdc £5%, Vsg=0, Tao=T{ to TH unless otherwise noted).

L Characteristic [symboi | Min_ [ Typ | Max ] Unit |
BUS CONTROL INPUTS (R/W, Enable, RESET, RSO, RS1, €S0, Cs1, Cs2)
Input High Voltage ViH Vss+20 ] - vce 2
Input Low Voltage i ViL Ves-03 | - [Vsg+08] V
input Leakage Current (Vin =0 10 5.25 V) lin - 1.0 25 pA
Capacitance {Vin=0, TA=25°C, f= 1.0 MHz) Cin - - 75 pF
INTERRUPT OUTPUTS (IRGA, TRQB)
Output Low Voltage (I gag= 1.6 mAl VoL - - |Vss+04] V
Hi-Z Output Leakage Current loz - 1.0 10 pA
Capacitance (Vin =0, Tp =25°C, f=1.0 MHz) Cout - - 5.0 pF
DATA BUS (D0-D7)
Input High Voltage ViM Vgs+2.0 | - vee v
Input Low Voltage ViL Ves-03| - [vgg+08| V
Hi-Z Input Leakage Current {Vin=0.4 10 2.4 V) liz - 2.0 10 #A
Output High Voliage (I oag = — 205 pAl VOoH |Vss+24] = - v R
Output Low Voltage (I gag = 1.6 mA] VoL - ~ |Vss+04] Vv R
Capacitance (Vin=0, Tao=25°C, f= 1.0 MHz) Cin - - 12.5 pF *




DC ELECTRICAL CHARACTERISTICS (Continued)

13—

[ Characteristic | Symbol [~ Min__ | Typ | Max | Unit ]
PERIPHERAL BUS (PAO-PA7, PBO-PB7, CA1, CA2, CB1, CB2)
input Leakage Current R/W, RESET, RSO, RS1, CSO, CS1, C52, CA1, i _ 1.0 25 WA
(Vihn=0105.25V) CB1, Enable
Hi-Z Input Leakage Current (Vin=0.4 to 2.4 V) PB0-PB7, CB2 liz - 20 10 gA
Input High Current (V)4 =2.4 V) PAQ-PA7, CA2 [1]%] -200 -400 - wA
Darlington Drive Current (Vo =15 V) PBO-PB7, CB2 10H -1.0 - -10 mA
Input Low Current (V| =0.4 V) PAQO-PA7, CA2 L - -1.3 -2.4 mA
Qutput High Voitage
(I oad= — 200 gA) PAQ-PA7, PBO-PB7, CA2, CB2| VQOH Vss+24 | - - \
(i cag= —104A) PAO-PA7, CA2 Vee-101| - -
Output Low Voltage {l| g54=3.2 mA} VoL - — | Vsg+04] 'V
Capacitance (Vin =0, To=25°C, f=1.0 MHz) Cin - - 10 pF
POWER REQUIREMENTS
mternal Power Dissipation {Measured at T|_=0°C) [ PinT - | - [ 550 I mwj
BUS TIMING CHARACTERISTICS (See Notes 1 and 2) .
Number Charactsit Symbol | T | Win. ek Tl Thisr] Ut
1 Cycle Time teye 1.0 | 10 |067 | 10 [05 [ 10 | us
2 Pulse Width, E Low PWEL |40 -~ [280 | = (210 | — ns
3 Pulse Width, E High PWgn |450 | — 1280 | — 220 | — ns
4 Clock Rise and Fall Time . U - p.] - 25 - 2 | ns
9 Address Hold Time tAH 10 - 10 - 10 - ns
13 Address Setup Time Before E tAS 80 - 60 - 40 - ns
14 Chip Select Setup Time Before E 1cs 80 - 60 - 40 - ns
15 Chip Select Hold Time tCH 10 - 10 - 10 - ns
18 Read Data Hold Time {DHR 20 | 50°| 20 50°| 20 | 50°] ns
21 Write Data Hold Time toww | 10 - 10 - 10 |- ns
30 Output Data Delay Time tDDR - | 20| - 18 | - 1807 ns
31 Input Data Setup Time tosw [ 166 | — 80 - 60 - ns
“The data bus output butfers are no longer sourcing or sinking current by tpHRmMax {High Impedance).
FIGURE 1 — BUS TIMING
< ) >
< o) ~ >
£ —’\L ~
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R/W, A A X
(rz’gn-h/‘ljj;:s; /,V‘ X
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7 [

Read Data MPU Read Data Non-Muxed
Non-Muxed
{21)
Write Data MPU Write Data Non-Muxed
Non-Muxed
|
Notes:

1. Voitage levels shown are V| £0.4 V, VH422.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.
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MC6821

PERIPHERAL TIMING CHARACTERISTICS (Vec=5.0V +5%, Vgs=0V, ToA=T| to TH uniess otherwise specified)

Characteristic Symbol MCB821 MC68A21 MC68821 Unit Reference
Min { Max | Min | Max | Min | Max Fig. No.

Data Setup Time tpps {200} - | 13| - [100] - ns 6
Data Hold Time tPDH 0 - 0 - 0 - ns 6
Delay Time, Enable Negative Transition to CA2 Negative Transition 1CA2 - 1.0 - 10670} — 0500 |us | 3.7.8
Delay Time, Enable Negative Transition to CA2 Positive Transition TRSY - 1.0} - |0670] — 10500 | ps 3.7
Rise and Fall Times for CA1 and CAZ2 Input Signals tr, tf - 1.0 - 1.0 - 1.0 | us 8
Delay Time from CA1 Active Transition 1o CA2 Positive Transition tRS2 - 20 - [135}) - 1.0 | ps 3.8
Delay Time, Enable Negative Transition to Data Valid tPDW - 1.0 - |0670] - 06 |wst 3.9.10
De‘lb?\g;rzg,' Ecrfgle Negative Transition to CMOS Data Valid iemos | - 20 -l - 10 |us| 49
Delay Time, Enable Positive Transition to CB2 Negative Transition tcB? - 1.0 - |0670) - 05 | us |3 11,12
Delay Time, Data Valid to CB2 Negative Transition 1De 20 - 20 - 20 - ns 3,10
Delay Time, Enabie Positive Transition to CB2 Positive Transition tRS1 - 1.0 ~ 10670} ~ 05 | us 3N
Control Output Puise Width, CA2/CB2 PWeT | B00 ] — | 376| - | 280 - ns 3.1
Rise and Fall Time for CB1 and CB2 Input Signals tr, U - 1.0 - 1.0 - 1.0 u 12
Delay Time, CB1 Active Transition to CB2 Positive Transition tRS2 - |20} - {13} -} 10 | us 3, 12
interrupt Release Time, IRQA and IROB iR - |160] - | 110] — | 08 | us| 5 14
Interrupt Response Time tRS3 - 10} - 10| -] 10 | us 5,13
Interrupt input Pulse Time PW| 500 - 500 - 500 - ns 13
RESET Low Time* tRL 10| - 1066] — 05| — | ps 15

*The RESET line must be high a minimum of 1.0 us before addressing the PIA.

FIGURE 3 — TTL EQUIVALENT
FIGURE 2 — BUS TIMING TEST LOADS TEST LOAD
(0o-D7) 50V {PAO—PA7, PBO-PB7, CA2, CB2)
RL=24kQ 50V
Test Point MMDB150 RL=1.25 k2
or Equiv. -—
Test Point MMDE150
c v or Equiv.
130 pF MMD7000 !
or Equiv. c R
MMD7000
= = or Equiv.

FIGURE 4 — CMOS EQUIVALENT
TEST LOAD

(PAO-PA7, CA2)

Test Point o——-l-

30 pF

C=30pF, R=12k

FIGURE 5 — NMOS EQUIVALENT
TEST LOAD

(iRQ Only)
S0V

1.5k

Test Point

100 pF I






